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ABSTRACT 

 

 

THE MATERIAL FOUNDATIONS OF GLOBAL HEGEMONY: ENERGY 

TRANSITIONS AND ARCHITECTURE OF WORLD DOMINANCE 

 

 

TURNA, Can Deniz 

Ph.D., The Department of Economics 

Supervisor: Prof. Dr. Onur YILDIRIM 

 

 

July 2026, 212 pages 

 

 

This thesis is written to analyze how the balance of power in the world has changed, 

the possibility of a new hegemony, and capital's quest for new investment areas, by 

using energy transformations as a prism. With this aim, I will make a historical 

analysis and determine the role of coal in 19th century British hegemony in first 

chapter and the role of oil in 20th century US hegemony in the second chapter. The 

energy transformations have been leverage points for the last two hegemonies and 

have radically changed daily life and the areas in which capital is invested.  

 

In the third chapter, I investigate whether global capitalism is on the verge of a new 

hegemony, namely, Chinese hegemony, and an accompanying energy 

transformation: renewable energy, or more specifically, solar and wind energy 

transformations. The pillars to be focused on during this research will be the main 

energy source(s), the industrial counterparts that enable/will enable the formation of 

the new energy economy and their innovation processes, the sectors that will be its 

carriers in the world, new organizational forms and the position of the new hegemon 

in the world system during its hegemony and its possible contributions to capitalism. 



 

v 

Lastly, I will speculate about future projections in energy, China’s capacity (or 

incapacity) to usher in a new era of material expansion, and how energy matters 

there. 

 

Keywords: cycles of accumulation, hegemonic crisis, energy transitions, renewable 

energies,   hegemony-energy relation  
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ÖZ 

 

 

KÜRESEL HEGEMONYANIN MADDİ TEMELLERİ: ENERJİ DÖNÜŞÜMLERİ 

VE DÜNYA HAKİMİYETİNİN MİMARİSİ 

 

 

TURNA, Can Deniz 

Doktora, İktisat Bölümü 

Tez Yöneticisi: Prof. Dr. Onur YILDIRIM 

 

 

Temmuz 2026, 212 sayfa 

 

 

Bu tez, enerji dönüşümlerini bir prizma olarak kullanarak, dünyadaki güç dengesinin 

nasıl değiştiğini, yeni bir hegemonyanın olasılığını ve sermayenin yeni yatırım 

alanları arayışını analiz etmek amacıyla yazılmıştır. Bu amaçla, ilk bölümde 19. 

yüzyıl İngiliz hegemonyasında kömürün, ikinci bölümde ise 20. yüzyıl ABD 

hegemonyasında petrolün rolünü inceleyeceğim. Enerji dönüşümleri, son iki 

hegemonyanın da dayanak noktaları olmuş ve günlük yaşamı ve sermayenin yatırım 

yaptığı alanları kökten değiştirmiştir.  

 

Üçüncü bölümde ise, küresel kapitalizmin yeni bir hegemonyanın, yani Çin 

hegemonyasının ve buna eşlik eden bir enerji dönüşümünün (yenilenebilir enerji, 

daha spesifik olarak güneş ve rüzgar enerjisi dönüşümleri) eşiğinde olup olmadığını 

araştıracağım. Bu araştırmada odaklanılacak temel unsurlar, ana enerji kaynakları, 

yeni enerji ekonomisinin oluşumunu sağlayan/sağlayacak endüstriyel unsurlar ve 

bunların inovasyon süreçleri, dünyada bu ekonominin taşıyıcısı olacak sektörler, yeni 

örgütsel biçimler, ve yeni hegemonun hegemonyası sırasında dünya sistemindeki 

konumu ve kapitalizme olası katkıları olacaktır. Son olarak, enerji alanındaki gelecek 
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projeksiyonları, Çin'in yeni bir maddi genişleme çağına öncülük etme kapasitesi 

(veya yetersizliği) ve enerjinin bu süreçteki rolü hakkında tahminlerde bulunacağım. 

 

Anahtar Kelimeler: birikim döngüleri, hegemonik kriz, enerji dönüşümleri, 

yenilenebilir enerjiler, hegemonya-enerji ilişkisi 
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CHAPTER 1 

 

 

INTRODUCTION 

 

 

History is nothing other than a constant questioning of the past in the name of 

the problems and curiosities—and even the anxieties and worries—of the 

present time that surrounds and besieges us. (Braudel, 1999, pp. 7–8)1 

 

We are living in a time of crisis. In a chaotic environment that has manifested itself 

since 2008 through economic crises, political turmoil, pandemics, and climate 

instabilities, we can feel structural shifts occurring within the system we live in. 

However, making sense of this chaos is no easy task; we are overwhelmed by 

hundreds of seemingly disconnected developments, and looking solely at our own 

country or region makes it difficult to comprehend our experiences or to forecast the 

world's future. 

 

To give meaning to this chaos and make projections about the future, we must 

evaluate capitalism not as a collection of isolated, separate states, but as an integrated 

world-system whose different parts developed unevenly, analyzing it through a long-

term lens. Because the whole expresses a meaning entirely different from the sum of 

its parts, grasping the whole—both spatially and temporally—allows us to lift the fog 

surrounding our current reality. Giovanni Arrighi’s systemic cycles of accumulation 

framework offers a powerful tool for this purpose. Drawing upon Fernand Braudel’s 

longue durée approach, this framework argues that capitalism consists of long-term 

systemic cycles of accumulation led by a succession of hegemonic powers. When we 

consider how Britain led capitalism in the 19th century and the United States did so 

in the 20th century and their own distinct accumulation regimes through the lens of 

systemic cycles of accumulation structure, we realize that this framework possesses 

immense explanatory power. 

 
1 Translated from the French by the author 
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Examining Arrighi’s magnum opus, The Long Twentieth Century (2010), reveals that 

our current crisis is, in essence, the crisis of US hegemony, and that hegemonic crises 

and transitions are not unprecedented in history. Thus, the hegemonic crisis and the 

emergence of a new cycle of accumulation organized around a new hegemon serve as 

the first primary unit of analysis in this thesis. 

 

The second unit of analysis stems from another ongoing global shift: today, the 

hegemonic transition is accompanied by a massive energy transition. Energy derived 

from renewables, such as solar and wind, has grown rapidly since 2010. According to 

International Energy Agency (IEA) reports (2025a; 2025b), this growth has 

accelerated even further since the 2020s. Today, the share of renewables in global 

electricity generation has surpassed 30%—meaning one-third of our electricity 

comes from renewable sources—and this share is climbing rapidly (IEA, 2025b, 

p.417). In terms of installed capacity, driven by booming investments, the share of 

renewables is nearing 50%. This strongly suggests that the fossil fuel economy, 

which we have lived in since the beginning of the 19th century, is undergoing a 

fundamental transformation. 

 

Can these two shifts—hegemonic and energy transitions—be conceptualized as an 

interconnected, grand transformation? The original contribution of this thesis lies 

precisely in analyzing these two major transformations together; in other words, 

placing the energy transition at the center of hegemony debates. While energy 

occasionally surfaces in Arrighi’s systemic cycles of accumulation (such as in the 

context of the 1970s oil crisis), it does not play a central, structural role in defining 

the cycles. On the other hand, prominent energy historians like E.A. Wrigley (2010) 

and Vaclav Smil (2017) do not focus on capital accumulation cycles in their works. 

However, examining these two dynamics together historically and evaluating them 

together within our world opens an entirely new window for understanding systemic 

transformation. The ultimate goal of this thesis is to open that window. 

 

To trace the historical footprints of this grand transformation, this thesis will 

investigate: The relationship between British hegemony and coal in the 19th century, 

and the relationship between US hegemony and oil in the 20th century. Through 
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these cases, I will extract patterns regarding the energy-hegemony nexus across both 

hegemonic cycles, while highlighting the structural differences between these 

accumulation regimes where relevant. In the final chapter, I will analyze the 

relationship between China (which has risen to become the "world's factory") and 

solar/wind energy (the engine of the energy transition) as a potential relationship 

between a rising hegemon and a new primary energy source, viewed through the lens 

of historical patterns and contemporary data. 

 

At this point, I want to articulate counter-arguments against two widespread positions 

held by various scholars in the literature; this articulation will make the position of 

the thesis in the literature clearer. These two arguments could be summarized as; 

China can never or will never want to become a hegemon (Arrighi, 2007; Li, 2008; 

Karatasli and Kumral, 2017; Acharya, 2018; Scholte et al., 2020; Vieira, 2022) and 

renewable energy cannot truly replace fossil fuels due to economic and technical 

constraints (Gellert and Cicantell, 2020; York and Bell, 2019; Seamster and Ray, 

2019). The argument that China will not or cannot become a hegemon rests on the 

premise that, unlike previous hegemonic powers, China is a non-Western state, 

meaning it could act as a more benevolent leader. Furthermore, critics argue that due 

to China's massive population of 1.4 billion, it is physically impossible for either 

China or other Global South nations to reach the levels of material affluence enjoyed 

by previous hegemons because of the Earth's ecological and material capacity limits. 

 

However, these arguments ignore the logic of capital—the drive for profit—that the 

system diffuses globally, as well as the reality that systemic cycles are reconstituted 

each time by deepening and diversifying. As long as capital dominance based on 

private property continues globally, arguments claiming that the systemic cycles of 

accumulation will disintegrate and that China will refuse to perpetuate this cycle as 

part of the Global South lack a material basis—regardless of the debates surrounding 

China's unique state-party-market synthesis or whether it is categorized as a capitalist 

state. 

 

Claims that China’s centrally planned economic structure is inefficient and on the 

verge of collapse have turned into a form of liberal wishful thinking repeated for 
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decades. Today, China alone accounts for 30% of global manufacturing, and its 

unique economic model has proven to be the primary source of its success rather 

than its failure. Whether this model endures and expands globally in the coming 

years hinges on a crucial question: Can it open up long-term, profitable investment 

fields for capital within sectors shaped around the new energy source? 

 

Furthermore, the argument that the world lacks the capacity for China and other 

developing nations to produce and consume as much as advanced economies rings 

hollow without analyzing which sectors and resources will organize the new cycle of 

accumulation. To give a historical parallel: could a 19th-century scholar have 

predicted today's massive levels of production and consumption? They could not, 

and would likely have deemed it impossible, because their horizon was limited by 

Britain's accumulation cycle and a coal-based economy. To make such a prediction, 

they would have needed to foresee the new sectors and consumption economy that 

the US built around oil. Similarly, one cannot accurately judge the future global 

economic model without analyzing the characteristics of China’s potential 

accumulation cycle and the nature of the energy sources it will utilize. This thesis 

aims to provide exactly that analysis. 

 

The second counter-argument—that renewable energy cannot replace fossil fuels but 

will merely be added to them—similarly overlooks how accumulation regimes 

operate. The dominant energy source dictates the economic architecture. When coal 

became the primary energy source of British hegemony in the 19th century, wood 

continued to be burned as fuel in many parts of the world. Yet, coal became the 

driving force of capitalism, and production and consumption were reorganized 

around it. The same can be said for oil in the 20th century; oil and natural gas were 

the engines of US hegemony and global capitalism, and the continued use of coal 

worldwide did not change this fact. The same principle applies to renewable energy 

today. Of course, not all countries will complete this transition simultaneously, and 

fossil fuels will continue to be used in various regions even after a new accumulation 

cycle centered on new energy begins. However, the core sectors driving global 

profitability will transition to electric production, and that electricity will be 

generated via renewables. In other words, the central, determining role will belong to 
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the new energy. The real question is whether this new accumulation regime can 

successfully begin; if it does, fossil fuels will retreat to peripheral roles, losing their 

centrality in the economic structure. The claim that renewable energy is technically 

inefficient and therefore incapable of replacing fossil fuels is equally unconvincing. 

We are in the middle of an ongoing process, and technological advancement makes 

renewable energy cheaper and more efficient every year. Renewables have already 

captured the critical cost advantage in electricity generation. As historian E.A. 

Wrigley notes (2010, p. 14), pre-fossil economies relied primarily on organic matter 

(plants), but energy derived from plants depends on photosynthesis, which is a highly 

inefficient process: Photosynthesis captures only between 0.1 and 0.4 percent of the 

solar energy falling on any given surface. This inefficiency highlights the immense 

potential for solar panels, which utilize solar energy falling directly onto surfaces 

rather than relying on plants. How much of this potential can be harnessed depends 

entirely on technological progress and infrastructure development (transmission 

lines, battery storage, etc.). Current skepticism regarding new energy is largely a 

symptom of living through a transition period. At the turn of the 20th century, when 

oil was first proliferating, many policy-makers and scholars have argued that global 

oil reserves were insufficient, that its widespread use across daily life was 

impossible, and that oil should be reserved strictly for military needs. Today, even 

though global consumption is thousands of times higher than it was then, production 

keeps pace—to the point where the prevailing economic challenge is managing 

overproduction rather than scarcity. Given that the share of renewables in electricity 

generation has already reached 30% and is rising fast, we must approach technical 

insufficiency arguments with extreme skepticism. 

 

To sum up, this thesis employs energy transitions as an analytical prism through 

which to examine the evolving global balance of power, the prospect of an emerging 

hegemonic order, and capital's search for new investment areas. I will make a 

historical analysis and determine the role of coal in British hegemony in first chapter 

and the role of oil in US hegemony in the second chapter. The energy transformation 

has been a leverage point for the last two hegemonies and has radically changed 

daily life and the areas in which capital is invested. For example, Timothy Mitchell 

(2011, p.10) explains the effects of the transition from coal to oil era as “the much 
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more extended networks for producing and distributing energy, the new forms of 

collective life that abundant fossil fuels made possible, and the rapidly expanding 

circulations of goods and finance that were dependent upon the production of oil”. In 

addition to that, if we are going to discuss the possibility of dissolving these large 

fossil fuel-based networks today, we need to analyze how those networks were 

established and functioned in the past. The patterns identified in these chapters will 

facilitate the understanding of current transformation and new power relations 

shaped around the new energy economy. 

 

In the third chapter, I will investigate the features of renewable energy economy and 

the potential Chinese hegemony that is emerging around it. In the systemic cycles of 

accumulation approach, the change in hegemony does not mean that mere 

replacement of old hegemon with the new one, but that change of the hegemon 

country signifies qualitative transformations, and that each hegemon expands or 

deepens capitalism with its own contributions. If we are in a period of history in 

which change in hegemony occurs, it is necessary to determine in what ways China 

in the 21st century resembles or differs from the previous two hegemons and what its 

unique contribution could be. To achieve this, the study traces the development of 

solar and wind energy in China, the industrial base that has driven their spread across 

economic and social life, and concludes with an assessment of what a potential 

Chinese hegemony might look like — and what it could mean for the world economy 

— drawing on patterns from the historical analyses and recent dat. 



 

 7    

CHAPTER 2 

 

 

COAL: THE ENERGY SOURCE OF THE INDUSTRIAL REVOLUTION 

AND THE BRITISH EMPIRE 

 

 

2.1. Introduction: Organic Economy and Its Limitations 

 

Wrigley (2010, p.4) wrote that the most important question about the industrial 

revolution is not how a period of rapid growth began, but why this period of rapid 

growth did not end. In other words, whatever the reason for the beginning, after the 

industrial revolution, the world has shaped around a constantly growing economic 

structure, without experiencing a permanent decline, although the structure has been 

shaken by crises from time to time. The question of whether we have come to the end 

of this period of continuous growth will be discussed in the following sections, but 

first, it is necessary to examine the economic structure before the Industrial 

Revolution. 

 

The most important development that determined the economic structure before the 

Industrial Revolution was the Neolithic agricultural revolution. Before this 

revolution, people were in competition with other species and each other for the 

products available in nature. With the revolution, people began to circumference and 

cultivate certain parts of the land, grow plants, and use them only for their own needs 

and the animals accompanying them. This development undoubtedly made it easier 

for people to survive in nature, increased their numbers, and reshaped and improved 

the lives of societies, but at the same time, like every economic structure, it brought 

its own limitations. 

 

In the plant-based economy depicted above, the growth was limited by the amount of 

land. When population growth occurred, the number of people to feed increased
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which required the use of new lands or increasing the productivity of existing lands 

for cultivation. Land was also necessary to feed animals used in agriculture or land 

transportation. Likewise, if the number of animals used for transportation or 

agriculture increased, this would put pressure on the existing lands. Economic 

activities were also largely dependent on plant-based products. While agriculture and 

land transportation generally relied on human or animal power, products used for 

craft work depended on wood and its derivatives for heat energy, and the energy 

required for processing mines was mostly obtained from wood or charcoal.  

 

Although coal has been used for heat energy since ancient times, its area of usage 

was very limited. The main reason for this was that the technology used in mining 

coal made it economic to extract only surface mines. As one goes deeper into the 

mines, more human and animal power is required to evacuate the water that fills the 

mine. After a few meters, the cost of evacuating the water surpassed the economic 

benefits of extracting coal. Another problem that prevents coal usage was the 

difficulty in transporting coal from mines to cities. These problems would be 

overcome with the invention of the steam engine in the 18th century and with the use 

of canals and railways in transportation. 

 

Another question that may come to mind is why there were no significant population 

increases before the industrial revolution in many parts of the world, where the 

arable land constraint was not strictly felt as much as in China and England, and 

where the population was relatively sparse. Although the answer to this question 

varies depending on the specific characteristics of the region and time, the following 

factors can be put forward as the leading ones. First of all, in the process that started 

with the industrial revolution, not only the production capacities in economies but 

also the health services showed great development. Diseases were one of the most 

important factors controlling the population in the world before the industrial 

revolution, when health services were very inadequate. The plague epidemic in the 

14th century can be shown as one of the most obvious examples of this. More than a 

third of the population of Europe and the Middle East perished during this epidemic. 

Similarly, diseases in Africa, especially malaria, did not allow for significant 

population growth in the inner regions of Africa until the late 19th century. 
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Another factor that prevented population growth before the Industrial Revolution 

was the limited transportation facilities. Agricultural lands of countries could be 

abundant compared to the population at that time. However, the distribution of    

those lands was heterogeneous most of the time within countries, and this       

requires the transportation of the agricultural goods.  Even if a product that could be 

sufficient for the surrounding regions could be obtained from a productive 

agricultural region, it was very difficult to transport this product, especially by     

land. The fact that the agricultural production was done in vast areas rather than       

at a single point required a web of roads, and the construction and maintenance    

costs of these roads and transportation costs of goods became so high before          

the industrial revolution, which made this transportation unfeasible most of the    

time.  

 

All in all, almost all parts of the economy were dependent on energy obtained from 

the land, this was ‘organic economy’, the concept used by Wrigley (2010, p.17).  A 

rapid increase in population or economic activity would lose momentum or even 

reverse after a point due to reasons such as depletion of fuel wood resources (cutting 

down of forests) and reaching the limit of arable land in the region.  Therefore, long-

term and stable growth was not possible. This situation was emphasized in the works 

of classical economists and formed the material basis of the famous ‘Malthusian trap’ 

(Wrigley, 2010, p.10). According to that, the population grows exponentially while 

food sources grow linearly under favorable conditions. Thus, in the end, the 

increasing population led to misery, the disappearance of favorable conditions to 

grow, and the population started to decline. Ricardo (2004, p.125-126) describes a 

similar situation in terms of profits in his famous work, Principles of Political 

Economy and Taxation. In his view, wages and the share of labor in the economy 

may rise when the land produces abundant crops. In this case, the population 

increases with the effect of increasing prosperity. The increasing population requires 

more unproductive lands to be reclaimed for agriculture, the amount of labor and 

capital working on less productive lands increases, productivity decreases, and 

although the income of individuals decreases, the share of labor in the value 

produced increases, and profits decrease as the population increases a lot. Growth is 

unsustainable in the long run. 
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At this point, I would like to touch upon the difference between the organic   

economy and renewable energy types such as solar photovoltaics, which are shown 

as one of the alternatives to fossil fuels today. In the organic economy, energy           

is actually derived from plants growing from the soil, not directly from the land, 

plants produce energy through photosynthesis, and this is a very small part of the 

energy coming to those soils. As stated by Wrigley (2010, p.14), all life        

ultimately depends on plant photosynthesis for its food — the lion no less than the 

antelope it hunts. Yet for all its centrality, photosynthesis is a strikingly inefficient 

process, capturing only between 0.1 and 0.4 percent of the solar energy falling         

on any given surface. Nature imposes further limits still: where rainfall is scarce       

or overwhelming, and where temperatures push toward extremes, plant growth can 

be dramatically curtailed or rendered impossible altogether across wide areas of   

land. Today's solar panels use direct sunlight instead of secondary sources such as 

plants. This, at least potentially, allows much more energy to be produced per unit of 

land. I will return to the issue of the efficiency of solar panels in the following 

sections. 

 

2.2. Coal, Steam Engines, and Iron Complex  

 

After living within the constraints of this organic economy for thousands of years, 

humanity was freed from these constraints in a wave of revolution that started in 

England between the end of the 18th and the beginning of the 19th century, and this 

revolution spread throughout the world. The beginning of the industrial revolution 

and the factors that enabled it are a matter of debate in the literature. Some historians 

claim that the origins of this revolution should be sought in the 15th-16th centuries, 

while others point to the 18th century.  

 

Another issue on which there are disagreements is whether the revolution was    

shaped by factors specific to Western Europe as a whole or by factors            

affecting England specifically. While these debates merit serious engagement, they 

lie beyond the scope of this thesis, which approaches the Industrial Revolution     

from an energy-centered perspective, situated within a long-term analytical 

framework. 
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Table 2.1. Levels of Per Capita GDP, Population, and GDP: World and Major 

Regions, 1–2003 

 

Source: Maddison, 2007, p.70 

 

As seen in Table 1 and Table 2, the growth rate of the West's GDP increased 

significantly, especially after 1820, and the West diverged from Asia. For this reason, 

it would not be wrong to claim that this divergence, also known as the Industrial 

Revolution, started to show its effects in the early 19th century, even if we accept 

that its roots date back to older times. So how did the growth in the West (especially 

in England), which gradually increased from the 1500s onwards, overcome the 

obstacles in the organic economy (its dependence on the soil and the annual cycle of 

plants), and why did it not slow down and reverse after a certain point as classical 

economists predicted? Where did the energy required for this growth come from? 

The short answer to these questions is fossil fuels and coal for the British 

ascendancy.  



 

 12    

Table 2.2. Growth Rates of Per Capita GDP, Population, and GDP, 1–2003AD 

(annual average compound growth rates) 

 

Source:  Maddison, 2007, p.7 

 

However, coal pioneered this historical leap not alone, but together with steam power 

and iron, which were the other elements that made its widespread production and 

consumption possible. In order to understand this leap, in this chapter I will examine 

how these elements, namely coal, steam power, and iron, formed a complex within 

capitalism and how this complex turned England into the locomotive and then 

subsequently into the hegemonic power of capitalism in the 19th century. 

 

Coal has been used to produce thermal energy since ancient times. Its application, 

however, remained considerably restricted due to economic constraints — most 

notably the limitation of coal extraction to surface-level deposits and the logistical 

difficulties associated with its transportation. It was also seen as a lower quality 

product than charcoal.  
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Figure 2.1. Real Prices of Wood and Coal in London 

Source: Allen, 2009, p.87. Both series deflated by the London consumer price index 

described in Allen (2001). 

 

However, after the end of the Black Death, which caused the death of more than a 

third of the population in Europe and the Middle East in the 14th century, the 

population in England and Northern Europe began to recover, and trade and 

economic activity began to revive. Increasing population and economic activity 

began to put pressure on the land within the organic economy structure. The price of 

wood, used for heating and in hand crafting products such as processing metals, rose 

rapidly starting from the mid-16th century. 

 

 
 

Figure 2.2. Real Prices of Wood and Coal in Midlands (Western Britain) 

Source: Allen, 2009, p.95 
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Increasing prices of wood and charcoal in England's big cities, especially in London, 

encouraged the use of coal, which was previously considered an inferior product due 

to its smoke and quality. The prices of wood provisioned to London increased due to 

ecological constraints, though coal was also costly to transport, its price became 

much cheaper than wood. Low prices of coal encouraged its use in industry and 

home heating. Innovations, which I will explain further in the following pages, 

further facilitated this process. The geographical position of England, island country, 

and the abundance of canals within it allowed transport over water and reduced the 

transportation cost of coal use compared to transportation on land. 

 

The west of England differed from London in terms of coal/charcoal price ratio 

(Figure 2). Historically, coal was cheaper than charcoal in this region, but its use only 

became widespread from the mid-16th century. Why was the historically cheap 

energy source not preferred before? The answer to this was a particular innovation 

that allowed coal to be used for home heating. The innovation enabling coal's use in 

domestic heating cannot be reduced to a direct substitution of one fuel for another; it 

represented a more fundamental departure from existing practices. While wood was 

generally burned as an open fire, the gases released by burning coal had a toxic effect 

and required closed combustion and an effective chimney system. The spread of 

coal-fired houses in England was only possible with the construction of larger houses 

with chimneys. England's trade-developed and rapidly growing economy brought 

about the widespread construction of these houses. Only after this adaptation, coal 

usage became widespread in this region and in the rest of England, starting from the 

mid-16th century. In 1700, more than half of England's coal was consumed for home 

heating (Allen, 2009, p.90-95).  

 

Allen (2009, p.88-89) explains the widespread use of coal with the term ‘backstop 

technology’. The traditionally used fuel, in this case wood and charcoal, is depleted 

over time due to increasing fuel requirements. As its price increases, the use of a non-

traditional product that can be supplied in large quantities at a constant price, in this 

case coal, hikes. As seen in Figure 1 and 2, the long-term horizontal trend in the real 

price of coal in London and Western England (more than 150 years) supports this 

approach. In other words, England seems to have escaped the spiral of population 
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growth, revival in economic activity, food and energy scarcity, rise in the prices of 

these products, and the resulting slowdown and decline period seen in organic 

economies by substituting coal for wood in energy and fixing the price of energy.  

 

One of the questions that can be asked here is undoubtedly why the use of coal as a 

cheap and widespread energy source, which allows escape from the organic 

economy, started in England but did not start in other regions such as in Low 

Countries or China. Similar to England, the Low Countries grew rapidly in the early 

modern period, driven by post-plague recovery and growing international trade. This 

growth created ecological constraints in Antwerp and Amsterdam, similar to London, 

and directed these countries to energy sources other than wood. But what 

differentiated their story from England was coal. Amsterdam substituted peat coal for 

coal, and political unrest in Germany made the flow of coal from the Ruhr 

impossible, at least in the 17th century. Although coal was a more reasonable     

option for Antwerp, it was not as cheap as in England, and it was not possible to   

feed the metropolitan city with cheap coal from the environment and remove the 

energy constraints on growth, as in London. Nevertheless, after the industrial 

revolution, these countries, especially Belgium, were among the first countries to 

quickly imitate coal-based production methods after England (Allen, 2009; Wrigley, 

2010). 

 

China’s story was different than the Low Countries. Pomeranz (2000) states that 

Europe and China had great similarities in terms of their development path in the 

early modern period (until the mid-18th century). In both regions, cities and trade 

developed, and the population tended to increase. One of the main reasons why 

England came forward in coal consumption, and China did not, was the proximity of 

English coal deposits to industrial and developing city centers. England's 

transportation constraints were mitigated by canal infrastructure and maritime routes 

that kept London supplied with coal. China confronted a structurally different 

problem: its coal reserves were geographically concentrated in the north, leaving 

them largely inaccessible to the industrializing west of the country. For this reason, 

starting from the second half of the 18th century, unlike in England, it was not 

possible to escape ecological constraints in China by using coal. 
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In addition, Pomeranz draws our attention to another important issue regarding the 

Industrial Revolution. The use of England's and later all of Europe's exploitative 

relationship with the New World to escape ecological constraints. The widespread 

use of coal reduced the need for wood in heating and later in mechanical energy 

production, but these restrictions continued for food products and raw materials. To 

answer the question of how these limitations on land were overcome, he suggested 

that we should look at developments in transportation and the interactions with the 

New World. After the start of the Industrial Revolution, the New World provided raw 

materials and food products to feed the rapidly growing population, first for England 

and then for other industrializing European countries, and also relieved the 

Malthusian pressure on the lands of these countries by enabling migration of some of 

the population to these countries.  

 

This also connects to the debate over how significantly England's agricultural 

development contributed to the emergence of the Industrial Revolution. It is a known 

thesis that agricultural productivity increased in England before the Industrial 

Revolution, and that this increase in productivity made it easier for some of the 

agricultural workforce to go to cities and therefore create a workforce for the 

developing industries. Although this was partly true, England's increase in 

agricultural output was not sufficient to feed its rapidly growing population and the 

raw materials required for industry without the contribution of the lands in the New 

World. China lacked such a wild card. The role of the New World should not be 

neglected when analyzing China's inability to escape its ecological constraints and to 

achieve industrialization before Europe.  

 

At the beginning of this section, I stated that coal formed a complex with steam 

power and iron and that these fed each other, making the Industrial Revolution 

possible. I will now first examine how steam energy joined this complex and 

contributed to the widespread use of coal as a source of energy. The discovery of 

steam power emerged as a result of the necessity to increase coal production to meet 

the rising demand for coal. The increasing demand for coal in British cities, 

especially in London, throughout the 17th century, led to further research and 

development activities in coal mining. As I mentioned before, the drainage of 
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accumulated water in coal mines was a big problem in that time. Before steam 

technology, draining the water depended on human and animal power. It was very 

difficult to extract from deep mines. The problem of draining the water only made it 

economical to extract the coal on the surface. Newcomen's steam engine, developed 

in 1712, was a major step in overcoming this problem by substituting steam for 

human and animal power in this evacuation process. Besides, steam power became 

widespread in other industries in the 19th century with later innovations, and became 

the main dynamo of industrialization.  

 

But Newcomen's invention also contained some handicaps. First of all, this engine 

operated at a relatively low number of strokes per minute, which limited its 

usefulness for applications requiring continuous or rapid motion. Only after 100-120 

years, steam power was diffused in other industries rather than coal mining and in 

transportation, with further improvements. Secondly, Newcomen's great invention 

was at first quite inefficient in terms of energy consumption, which restricted its use 

even in mines. It consumed a lot of coal to produce the steam power needed for 

evacuation. However, due to England's rich coal deposits, coal was very cheap in the 

region where it was mined. To give an example, the price of coal in Newcastle was 

one-eighth of the price of coal in London, and the price of coal in London was almost 

the same as energy prices in other European metropolises. This cheap energy made 

the use of the steam engine possible in the mining areas.  

 

The steam engine developed by Newcomen was improved by Watt, Smeaton, and 

Trevithick in the following decades, and the efficiency of steam engines was 

increased. The use of steam power expanded in the early 19th century due to the 

increase in efficiency. However, the turning point for the use of these machines in 

other industries was the mid-19th century. After this date, steam engines made 

significant contributions to the growth of Britain. “Between 1850 and 1870, steam 

technology accounted for two-fifths of the growth in British labor productivity.” 

(Crafts, 2004, p.348 cited by Allen, 2009, p.156).  

 

What created this turning point? This break was actually the product of an innovation 

forced by needs. The machine of Newcomen worked with low-pressure. It could not 
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provide a smooth power to machinery. Steam power spread to other industries only 

after high-pressure engines were developed, bringing smoother performance and 

meaningful cost reductions. The earliest Newcomen pumping engines burned around 

45 pounds of coal per horsepower-hour. By the late nineteenth century, the most 

efficient marine engines had brought that figure down to less than one pound (Allen, 

2009, p.164-165). As the cost decreased, steam began to be used not only in coal 

mines but also in other industries, becoming an important element of the Industrial 

Revolution. One of the areas where steam power revolutionized was transportation. 

Steam locomotives became indispensable for the railways, steam ships for maritime 

transportation and, of course, for the navy, which was the most important military 

force of Britain. 

 

The last pillar of the coal and steam complex was iron. The industrial revolution 

could not have happened without iron, which was used in heavy industry, newly 

produced machines, railways and ships. The widespread use of iron became possible 

thanks to coal and a series of innovations that took place in the 18th century. In 1709, 

Darby, who was working in the iron industry, obtained coke in an airless 

environment by heating coal at high temperatures. Coke became the main element of 

cast iron production over the following decades. Through a process called the 

puddling, high-quality cast iron began to be produced without charcoal, which was 

becoming increasingly scarce (Di Vittorio (ed.), 2006, p.181). The ability to produce 

iron without charcoal paved the way for its widespread production and paved the 

way for industrialization and mass production of railway and steamships. At the same 

time, it increased the need for coal and created a new impetus for innovations that 

would enable the use of steam power in coal mining.  

 

As in the case of coal, the widespread production and use of cast iron did not happen 

overnight. From 1709 to 1850, the average total cost of cast iron fell 63% (Allen, 

2009, p.219). In the mid-18th century, the prices of iron made with charcoal and coke 

were equalized in Britain, and in the following years, the price advantage was gained 

by coke iron. This cost decrease occurred due to both increased productivity and 

cheaper raw materials such as coal. To emphasize, iron formed a complex with coal 

and steam.  
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Table 2.3. Inputs per ton of pig iron (1709-1850) 

 

Source: Allen, 2009, p.219 
 

 
Figure 2.3. Proportion of Iron Smelted with Coal or Coke 

Source: Allen, 2009, p.229 

 

Throughout the 18th century, iron production became cheaper with new innovations, 

and the increasing need for coal and steam engines fueled the demand for iron. This 

cycle continued in the 19th century with an increasing momentum due to the 
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spreading of the industrial revolution to Continental Europe and the US, as well as 

increasing demand for railroad and steamship production. 

 

They [Newcomen’s and Darby’s inventions] triggered off a unique ‘virtuous 

cycle’ between expansion in coal consumption, the development of 

machinery, the take-off of the iron industry, mechanization of transport and 

the further spread and diversification of the demand for coal, which thanks to 

continual innovations, would drive the economic system forwards relentlessly 

and only run down towards the end of the nineteenth century. (Di Vittorio 

(ed.), 2006, p.181-182; Pavese, 2006, p.116)  

 

2.3. Coal and Textile Industry 

 

Coal and cotton textile connection was more complicated than the direct connection 

of coal, steam power, and iron production in 18th and 19th century Britain. Until the 

replacement of water mills by steam power in the textile production, their linkages 

were more subtle, but their developments were not independent of each other. Via the 

agglomeration effect (Balderston, 2010), the environment created by cheap coal 

energy in eighteenth-century England stimulated innovations and supported the 

establishment of production bases in textiles. Lancashire, which was the undisputed 

leader of cotton textile production throughout the 19th century, was the most 

important example of this. It was a coalfield region primarily and an agglomeration 

shaped around this coalfield along with the cheap labor, compared to the other 

regions of Britain, enabled the establishment of Lancashire’s hegemony in textile 

production all over the world throughout the 19th century. After the adaptation of 

steam power in cotton mills, the coal-textile relationship became more obvious. The 

required energy to produce steam power came directly from the coal, and its 

cheapness provided a cost advantage to Lancashire textile products.  

  

In addition to contributing to the development of the cotton textile industry, coal had 

another indirect but very important contribution: the elimination of the biggest 

competitor in the textile industry, India, and ensuring an uninterrupted flow of raw 

cotton, the main raw material of this industry, to Lancashire. Coal, along with steam 

power and iron, the other two components of the complex, became the dynamo not 

only of the industrial revolution but also of the powerful British Empire. This 



 

 21    

powerful state almost completely colonized India, England's biggest rival in textiles, 

in the first half of the 19th century, and completed the country's transformation from 

a textile exporter to a raw cotton exporter by force. In other words, Britain's ability to 

eliminate India in cotton textiles was not only due to the price advantage achieved by 

mechanization, but also to the direct interference of the powerful British Empire in 

India, which was based on the coal-steam power-iron complex. Moreover, Britain 

ensured an uninterrupted flow of raw cotton via her navy not only from India, but 

also from the US, and in the later years from Egypt and Brazil.   I will first discuss 

the development of the cotton textile industry and innovations in the sector, then, in 

the following lines, move on to explain how coal completed this development both 

directly and indirectly. 

 

Parthasarathi (2011, p.21) states that the center of the world economy between 1600 

and 1800 was not Europe but India and China. During this period, industrial 

products, especially textile products, were produced in the East and sold to the West, 

and accordingly, gold and silver were transferred from the West to the East. This 

claim is debatable, especially in light of European colonization of the Americas, but 

the figures for the textile sector in this period broadly support Parthasarathi's 

argument. 

 

In the middle of the eighteenth century, England had a small industry by 

world standards. About 3 million pounds of yarn were spun each year in 

England (Wadsworth and Mann 1931, p. 521). France was the other leading 

European producer, and it was about the same size as Britain. Both were 

dwarfed by Bengal, which produced about 85 million pounds per year1 and 

was an important competitor for European producers in markets like Africa 

where cottons were exchanged for slaves. (Allen, 2009, p.182-183) 

 

The undisputed superiority of Asia, especially India, in cotton textiles led England to 

innovations in order to compete in this sector, which occupies an important place in 

world trade. However, why did these innovations begin in the 18th century and why 

in England? The answers to these questions were related to the industrial revolution 

and England's escape from the limits of the organic economy. England's coal-steam 

power-iron complex, which started to be built in the 18th century (we can date back 

even further for coal) and gained momentum in the 19th century, prepared the 
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necessary environment for breakthroughs in textiles. It was no coincidence that 

Lancashire, England's largest textile production center, was also a coal mining 

region. 

 

It was mechanization that ensured England's superiority in textiles. Before the mid-

18th century, all stages of textile production were done by hand. Spinning was the 

first department within textiles to become mechanized. Although attempts were made 

for the spinning machine in the 1730s and 1750s, the first machine successfully 

implemented in the industry was developed by James Hargreaves, under the name 

Spinning Jenny, in the mid-1760s. This innovation was followed by Richard 

Arkwright's water frame innovation in roller spinning. Within the country, the 

spinning jenny quickly replaced hand spinning (Allen, 2009, p.183-185). In the 

1770s, Samuel Crompton combined the features of the spinning jenny and the water 

frame and invented the machine called the mule. This invention was a turning point 

for the textile sector in England. Thanks to these machines, British textile 

manufacturers have reached a level where they can compete with India's best textile 

products with the yarns they produce.  

 

Table 2.4. Cost of Yarns in England (1760-1830) 

 
Source: Allen, 2009, p.185 
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Mechanization in spinning continued and spread to other parts of textile 

manufacturing in the following years, and other processes such as weaving, cleaning, 

and winding became mechanized over time. The British textile industry reached its 

peak in terms of technical development after weaving, one of the sub-sections of 

textile, was largely mechanized after 1815, and spinning was completely automated 

with self-acting mules developed in the 1820s. Textile machines applied in England 

began to diffuse to other countries such as France, the USA, and even to India 

towards the last quarter of the century. This mechanization greatly reduced the costs 

of England’s textile production. As can be seen from the table below, the cost of yarn 

in the 1830s decreased by almost half compared to the 1760s, although there was no 

decline in the price of raw cotton. 

 

Where was coal in this story? I will first examine the connection between coal and 

the textile industry through the agglomeration effect. The center of cotton textile 

production in the world shifted to England starting from the second half of the 18th 

century. Within England, textile production was concentrated in Lancashire. 

 

In 1800, the United Kingdom had 95 percent of the world’s spindles, in 1850 

it had 69 percent, and in 1900 still 58 percent (Farnie and Jeremy, 2004). The 

cotton industry accounted for 22 percent of British industrial value added and 

50 percent of British merchandise exports in 1831; during the years 1780–

1860 it sustained an average rate of total factor productivity (TFP) growth of 

2.6 percent per year while contributing about a quarter of the economy’s total 

TFP growth (Crafts, 1985). Even within the United Kingdom, the industry 

was highly localized and increasingly so. In 1850, Lancashire accounted for 

66 percent of spindles and in 1903 that share had risen to 79 percent (BPP, 

1850; BPP, 1903). Given that the cotton industry witnessed substantial change 

in terms of power technology, mechanization, and processing techniques, this 

locational persistence is quite remarkable. (Crafts and Wolf, 2014, p.1103-

1104). 

 

This great concentration made it easier to make innovations that would provide great 

cost advantages in textiles. Because the concentration of the firms and the proximity 

of the region to the Manchester Exchange encouraged and accelerated the flow of 

information between the companies and with potential customers. Starting from the 

1750s, the coal industry has developed rapidly around the city. Already in 1801, 

Lancashire was the second most densely populated county in England (Balderston, 
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2010, p.574-575). The combined development of the coal industry and textiles 

transformed Lancashire into a major industrial center at the end of the 18th and early 

19th centuries. But in those years, textile mechanization was largely based on the use 

of waterpower. The use of waterpower also required the distribution of production 

centers along the river or water source, rather than gathering them in a single point. 

For this reason, as textile mechanization continued to rely on waterpower, textile 

production began to shift to different centers. However, after the mule machines, 

which greatly increased productivity in textiles, were modified to work with steam 

power with a new technological innovation. The production, which had begun to 

disperse due to requirement of waterpower technology which used in textile sector 

heavily, after the introduction of steam power on textile sector retracted to 

Lancashire again. “By 1870, nearly one-third of all the steam power used in British 

industry was used by the Lancashire cotton industry, and waterpower accounted for 

less than 3 per cent of the power that it used.” (Balderston, 2010, p.575). 

 

2.4. Use of Coal in Transportation via Railways and Steam Ship 

 

While the coal steam power iron complex transformed the world economy, railways 

and steamships became the mainstays of this transformation. Thanks to railways, the 

Industrial Revolution spread throughout the world, especially in continental Europe 

and the USA. British steam-powered merchant ships enabled the flow of goods 

between the world and England to occur smoothly, and the powerful navy enabled 

the British hegemony to consolidate its power in the world. 

 

At the beginning of this chapter, I stated that the organic economy is based on plant 

production (crops, woods, etc.) and that this form of production requires an areal 

transportation network. In other words, in order to collect the product produced in a 

region and redistribute it to the villages, production and distribution regions needed 

to be broken into smaller sub-areas linked by roads, canals, and other networks. 

Overland transport was slow and expensive, hampered by outdated vehicles like 

coaches that made long journeys both time-consuming and costly. With the transition 

from organic economy to fossil fuel economy, the need for an areal transportation 

network at least in the energy production decreased. Coal mining does not require a 
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wide area like plant production, and a road built to the mine where it is extracted 

could enable the transportation of the energy source. On the other hand, the center of 

energy demand was shifting from rural areas to cities due to the increasing 

population in cities, and this enabled a punctiform transportation system to replace 

the areal transportation system in consumption as well as production. Still, the price 

of coal multiplied when it was transported from the region where it was mined to the 

big cities. The construction of railways made this transportation much easier; tons of 

coal could be transported with a single locomotive, and transportation costs were 

dropping significantly. Introduction of steamships on rivers had a similar cost saving 

effect in transportation. Their tonnage had increased steadily and facilitated the 

transportation between regions who can access to rivers and canals. 

 

Moreover, as railways and steamships became widespread, not only coal but also 

other commodities could be transported cheaply between regions of England. While 

railways and steamships increased the movement of goods, they strengthened the 

economic ties between different regions of the country and ensured the integration 

and capitalization of the country's economy. As the construction of railways spread to 

other countries, this integrative feature of railways played a key role in the 

establishment of national economies in Germany and Italy, which completed their 

union in the second half of the 19th century, as well as in the US and Russia, whose 

territories spread over wide areas. 

 

In addition to reducing transportation costs and the role they played in connecting 

different regions with market relations, railways and steamships, including 

shipbuilding and merchant ship fleets, became one of the most profitable investment 

areas for the ever-growing capital. These developing areas of transportation emerged 

as profitable areas in which growing capital could be invested with growing 

industrialization and increasing trade. Over the decades, the construction of railways 

has turned into an investment area where financial capital has come together and 

many sub-sectors have been mobilized for its construction, providing long-term 

loans. So, in which years did the major breakthroughs in this field of transportation 

take place? When did it spread around the world? What function did it play in 

establishing and later challenging British hegemony? To answer these questions, I 

will examine the development of railways and steamships chronologically. 
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Technological breakthroughs in railways and steamships occurred later than other 

areas of the industrial revolution, after the first quarter of the 19th century. These 

breakthroughs were possible only after the coal-steam power-iron complex had 

reached a certain level of maturity and the advances made in the field of 

transportation had reached saturation. I have described the development of the coal-

steam power-iron complex in detail in the previous pages, so I will not repeat them, 

but I would like to focus on the advances in transportation that preceded railways and 

steamships. The convenient structure of coal for distribution from a single center 

(from the mine where it was mined) accelerated the construction of roads and canals 

in England. Due to the necessity of crop production in organic economies, an areal 

network structure was required; land transportation was based on animal power and 

was slow, which greatly increased transportation costs, so the circulation of goods 

was limited, and most of the roads were neglected and left idle.  

 

The transformation in overland travel times over the nineteenth century is strikingly 

illustrated by the Paris–Calais route: a journey that demanded forty hours by 

stagecoach in 1815 had been reduced to three hours and fifteen minutes by fast train 

in 1914 — a reduction of over ninety percent within a single century (Di Vittorio, 

2006, p.208). Due to the long travel time in the first half of the 19th century, 

England's advantage was that it was closer to the consumption centers of rich coal 

deposits than other countries and that its geography was suitable for water 

transportation. England was surrounded by sea, and its rivers were generally calm, 

allowing river transport and canals to be opened. For these reasons, until the 1840s, 

most of the investments in transportation were made in the maintenance of canals 

and roads. At the end of the 18th century, the maintenance of roads in England was 

taken from the responsibility of administrative units and given to private enterprises. 

Private businesses were generating income by charging a certain fee for roads. There 

was road transportation that reached the most remote corners of the country. 

However, most of these roads were in a bad condition because the income of the 

private companies operating the roads was insufficient to maintain them. Only the 

main roads on which coal was transported and providing transportation between 

major cities were well maintained. At the beginning of the 19th century, only 6% of 

existing roads were in good condition (Di Vittorio, 2006, p.209). On the other hand, 
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canals significantly reduced transportation costs. This accelerated canal construction 

to meet increasing transport needs particularly for coal throughout the 18th century 

and especially in the first decades of the 19th century. “Indeed, one of the main 

prerequisites of the British industrial revolution was the construction of a dense 

network of canals that made it possible to cut the cost of transporting raw materials 

and finished products by about three-quarters of the cost of transporting them 

overland.” (Di Vittorio, 2006, p.209). Canals maintained their importance as the most 

cost-effective way of transportation until railways became widespread and started to 

compete with canals in the mid-19th century. 

 

 
Figure 2.4. Canal Networks of England and Wales between 1757 and 1835 

Source: Bogart et al., 2017, p.10 

 

Railways started their breakthrough with the invention of the locomotive in 1825. 

However, if the necessary conditions for the expansion of railways had not been 

created, the locomotive might not have any meaning on its own. The most important 

of these conditions was increased coal production, coal-fired steam engines, and the 

cheap and widespread production of iron using coal. In other words, railways were a 

product of the coal-steam engine-iron complex. Transportation by trains using 

exclusively steam locomotives was first tried on the Liverpool - Manchester line, 
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which opened in 1830. It proved to be a cheap and convenient way to transport both 

people and goods. From now on, railway transportation was developed with 

innovations that increased speed and load capacity. As the construction of railways 

increased, the natural obstacles in front of them were overcome with bridges, 

viaducts, and tunnels. In the following decades, railways spread first to England and 

then to the whole world, especially Europe and the US. While there was a railway 

network of 7,200 km around the world in 1840, this network reached 925,000 km in 

1906 (Di Vittorio, 2006, p.211). 

 

 

Figure 2.5. The British Railway Network by the End of 1844 and 1845 

Source: Shaw-Taylor et al., 2018, p.19 

 

Railways started their breakthrough with the invention of the locomotive in 1825. 

However, if the necessary conditions for the expansion of railways had not been 

created, the locomotive might not have any meaning on its own. The most important 

of these conditions was increased coal production, coal-fired steam engines, and the 

cheap and widespread production of iron using coal. In other words, railways were a 

product of the coal-steam engine-iron complex. Transportation by trains using 

exclusively steam locomotives was first tried on the Liverpool - Manchester line, 
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which opened in 1830. It proved to be a cheap and convenient way to transport both 

people and goods. From now on, railway transportation was developed with 

innovations that increased speed and load capacity. As the construction of railways 

increased, the natural obstacles in front of them were overcome with bridges, 

viaducts, and tunnels. In the following decades, railways spread first to England and 

then to the whole world, especially Europe and the US. While there was a railway 

network of 7,200 km around the world in 1840, this network reached 925,000 km in 

1906 (Di Vittorio, 2006, p.211). 

 

Railways were complementary to the already developing industrial sector in 

England. The expansion of railways rivaled that of canals and was generally 

accomplished by private enterprises without major government intervention. In the 

US, which followed England in terms of railways, railways were used mostly to 

transport agricultural products and later to modernize the Western regions of the 

country, expanding towards the West. The railway network in the US soon surpassed 

that of England, and during the 19th century more railways were built in the US than 

in all of Europe combined. 

 

Table 2.5. Extent of Railway Network 1840-1913 (km) 

 
Source: Di Vittorio (ed.), 2006, p.213 

 

The breaking point in the spread of railways outside England and the USA came after 

1850. After 1850, a free trade system centered in England spread around the world. 

Trade between countries increased. During this period, thousands of kilometers of 

railways were built in Continental Europe and the USA. Railways were used not only 

as a complement to industrialization, as in England, but also as a means of becoming 
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a nation state and industrialization. The United States and Russia used railway 

construction to ensure the flow of goods and market integrity between the regions of 

their countries spread over a wide region, shortly to be followed by newly emerged 

nation-states such as Germany and Italy which sought to create a common market. In 

summary, as I will discuss in detail in the next subsection, railways were actually a 

major infrastructure of the industrial revolution for England and a means for other 

countries to keep up with this revolution and catch up with England. 

 

The coal-steam power-iron complex also brought about a great development in water 

transportation, but unlike in the railways, the development in this field was more 

gradual and spread over time. Steamboats were first used on rivers and canals in the 

first decades of the 1800s. In 1830, England had 315 steamships with a total capacity 

of 33,500 tons (Di Vittorio, 2006, p.210). The hulls of these British-made steamboats 

were made of iron to reduce the risk of fire. The increase in investment in canals and 

the number of canals also increased the usage area of these ships. The reason why 

steamships became widespread on the seas only after 1870s was the competition 

from sailing ships. Sailing ships greatly increased their speed and maneuverability 

with the improvements made in the 18th century and the first half of the 19th 

century. Between the years 1850 and 1870, thanks to the four-masted clipper 

technology, one of the most important of these improvements, sailing ships could 

travel 300 nautical miles per day, which gave them a great speed advantage over 

steam ships when going to long-distance destinations such as the US, India, the 

Pacific and Australia.  

 

After the 1820s, steamships began to be used over shorter distances and in less windy 

seas. Steamships gradually began to appear in Ireland, France, the Baltic Sea, and the 

Mediterranean. In 1838, the Atlantic was crossed for the first time by a ship using 

only a steam engine. As the use of steamships increased, the engines of the ships 

were improved with new modifications and fuel consumption was reduced. The 

turning point in the use of steamships over long distances was the opening of the 

Suez Canal in 1869. The Suez Canal not only shortened the distance between 

England and India and the Far East, but also shifted most of the route to less windy 

inland seas such as the Mediterranean, increasing the importance of steam power 
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instead of wind. In the 1890s the tonnage of steamships eventually exceeded the 

tonnage of sailing ships. By the beginning of the 20th century, the superiority of 

steamships over sailing ships was certain. 

 

Predominance in shipbuilding, and sea power, remained a key element in 

British economic supremacy, at least until the First World War. In 1914, 

despite German and French competition, the merchant fleet was still one of 

the main sources of revenue for the United Kingdom. Whereas, at the end of 

the eighteenth century, Great Britain had a quarter of European shipbuilding 

capacity, a century later it was building more than half the ships in Europe. In 

1875, the British had 1.9 million tons of steamships, against 4.2 million tons 

of sailing ships. In 1885, when the capacity of a single steamship equalled 

that of six sailing ships, Britain had 4 million tons of steamships, against 3.4 

million tons of sailing ships. By 1890, the British had 5 million tons of 

steamships, which was 73 per cent of world tonnage; in Germany, 1.3 million 

tons of ships, out of 1.9 million tons, were of steel. Conversely, Norway, 

which like Canada and Italy had a large fleet of wooden ships, still had 1 

million tons of sailing ships out of the total of 1.5 million tons. (Di Vittorio, 

2006, p.216-217) 
 

Major transformations in the field of transportation during the 19th century enabled 

the industrial revolution, in which coal was used as the dominant energy source, to 

spread throughout the world, especially in Europe and the US. The post-1850 period 

witnessed a marked expansion of international trade and the consolidation of a free 

trade system organized around England. Within this configuration, Britain occupied 

the position of hegemon, exercising structural dominance over the emerging global 

economic order. However, the spread of industrialization and the increase in the 

production and circulation of agricultural products with the help of the developing 

transportation network led to the strengthening of rival powers such as the US and 

Germany, which would challenge the British hegemony, and caused the world to 

enter into a great recession in 1873, 20-25 years after the start of the free trade 

system. In the next subsection, I will examine the development of the England 

centered hegemony by focusing on energy, and its alternatives the US and Germany, 

which developed as rivals to this hegemony. 

 

2.5. Coal and British Empire 

 

In the previous section, I indicated that, with the great advances in transportation, the 

industrial revolution that started in England spread to other regions. This expansion 
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brought with it a world system in which England was at the center of economic, 

political and cultural relations, that is, British hegemony. Gramsci stated that 

hegemony is not based solely on power but is a combination of power and consent 

(Gramsci, 1971, 57-58; Arrighi, 2010, p.29). In order to establish hegemony, the 

hegemonic power must convince other countries that its hegemony is not only for the 

benefit of itself but also of other countries, and at the same time, it must show that its 

capabilities to use force (army, navy, technological war equipment) are developed, in 

other words, it has the enough power to convince other parties in the times of 

conflicting interests. According to this definition, it can be said that England 

established its hegemony in the world since the mid-19th century. With the repeal of 

the Corn Laws in 1846, an economic structure was established in which the rest of 

the world supplied raw materials and agricultural products to England, and England 

sold industrial products and began to export capital.  

 

 
Figure 2.6. Share of Primary Energy Supply (Percentage) 

Source: Smil, 2017, p.396 

 

British hegemony also meant that England's new economic model, in which coal was 

used as a primary energy source, was exported to or imitated by other countries. The 

coal, steam power, and iron complex gradually spread first to Western Europe and 

the US, and then to the rest of the world, especially through railways, steamships and 

mechanization. As a result of this expansion, the use of coal as an energy source 
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increased, and at the end of the 19th century, coal became the most used energy 

source worldwide, surpassing biofuels. Plant-based energy production, which had 

been the dominant form of energy production in the world since the Neolithic 

Revolution, was being replaced by energy obtained from fossil fuels. 

 

Although the British hegemony, which started with the repeal of the Corn Law in 

England in 1846, can be seen in a uniform manner in terms of the continuous 

increase in the share of coal until the outbreak of World War I in 1914, it can be 

divided into two sub-periods based on their structural differences: 1846-1873 and 

1873-1913. In the first sub-period (1846-1873), while the coal-steam power-iron 

complex was spreading to Germany, Belgium and France, as well as well as the 

USA, through increasing railway and heavy industry investments, England was 

freely purchasing raw materials from the rest of the world, including European 

countries, and took the lead in textiles. It was also selling its industrial products to 

them without any intervention.  

 

However, during this period of free trade, developments began to occur that 

undermined Britain's hegemony. During this 25-30 year period, the world entered a 

crisis in 1873 due to the rapid industrialization of Western Europe and the USA, the 

increased mobilization of agricultural products due to falling costs in transportation, 

and the decrease in the profitability of capital due to increasing capital accumulation. 

The crisis caused Germany and the US, which developed as rivals within the 

hegemony of Britain, to develop different economic models and take their place as 

rival powers to Britain in the world system. After 1873, these opposing forces 

entered into an imperialist competition to divide the rest of the world and export their 

less profitable capital to their colonies and spheres of influence, which they tried to 

protect from the capitals of other countries. This imperialist rivalry resulted in the 

outbreak of World War I in 1914. During this period, the use of railways, and 

therefore coal and steam power, spread to countries other than the West, the use of 

steam ships at sea became widespread, and textile production began to shift from 

England to India with British capital. In other words, this sub-period was the period 

when not only the West but also its colonies and spheres of influence began to switch 

to fossil fuel economies. 
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Coal had become the most important energy source in England at the beginning of 

the 19th century, 200 years before the rest of the world, but the conditions that 

enabled it to spread to other countries were only possible after the great 

breakthroughs made at the beginning of the 19th century in the steam, iron, railways, 

and textile sectors, which we have discussed in the previous sections. After the first 

quarter of the 19th century, England liberalized its markets one by one in order to 

open its mature industries to the outside world. Industrial markets in 1820, the labor 

market in 1834, and the agricultural market in 1846 were liberalized, and the 

protection in shipping was abolished in 1849 (Turna, 2020, p.11-12). The taxes 

applied to coal exports were reduced significantly in 1831, then reduced again in 

1834 and 1845, and were completely abolished in 1850 (Murray and Silvestre, 2020, 

p.678-679). 

 

Table 2.6. Annual Energy Consumption in England and Wales 1561–70 to 1850–9 

 

Source: Wrigley, 2010, p.94 

 

After 1846, a free trade system with England at the center was established, and this 

period continued until the overproduction crisis in 1873. During this period, British 

hegemony was unrivaled, and the British economic model that emerged with the 

Industrial Revolution was spreading around the world and the division of labor in the 

world was determined by it. So, through what channels did coal as an energy source 

spread to other countries during this period? The most important of these channels 
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were railways, steamships (not for long distances until the last quarter of the 19th 

century) and industrialization in Western Europe and the USA. An enormous 

production increase in the cast iron and steam engines became the prime indicator of 

this development. Therefore, I will address the spread of the fossil fuel economy and 

its relationship with British hegemony by identifying developments in these 

channels. 

 

The period 1850-1870, when railways in Europe and North America were rapidly 

built, is called the "Golden Age of Railway".  While there were only 23,500 km of 

railway in Europe and 14,600 km in North America in the mid-19th century, 81,400 

and 74,600 km of new railways were built respectively in Europe and North America 

in these 20 years (Bairoch, 1976, p.32). Railways were investments that required a 

lot of capital, in which coal, steam power and the iron complex were used 

extensively. Their construction both increased the use of coal as an energy source, 

fed industrialization with its back-and-forth connections and connected the regions 

where they were built to England's free trade system by facilitating the transportation 

of raw materials and industrial products. 

 

Table 2.7. Evolution of the Length of the Railway Network 

(at the End of the Year and in Kilometers) 

a. The Asian part of Russia included 

b. US and Canada 

c. All of the American continent except the US and Canada 

d. Except for the Asian part of Russia 

Source: Bairoch, 1976, p.32 

Year World 

Total 

Europe 

(a) 

North 

America 

(b) 

South 

America 

(c) 

Asia (d) Africa 

1830 212 175 37 - - - 

1840 7680 2930 4560 195 - - 

1850 38500 23500 14600 410 - - 

1860 108000 51900 52700 1280 1390 460 

1870 209800 104900 89200 3980 8190 1790 

1880 372400 169100 161800 12900 16200 4650 

1890 617300 225300 291100 40300 32300 9390 

1900 790100 292400 340800 61400 51400 20100 

1910 1030000 351300 429000 97400 84500 36900 

1913 1105500 362700 456200 110900 92100 48000 
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In 1851, England was the "workshop of the world". Two-thirds of the coal and cotton 

clothing, and more than half of the iron produced in the world were produced on this 

small island (Landes, 1969, p.124). Water transportation and England's dominance in 

this field were of great importance in the distribution of coal and industrial 

production of this magnitude to other countries and, of course, in the supply of the 

necessary raw materials from the rest of the world. However, unlike railways, the 

share of steamships in maritime trade increased gradually, and the use of steamships 

accelerated in the last quarter of the 19th century only after the opening of the Suez 

Canal in 1869 and innovations that enabled the use of ships using only steam power 

in the oceans. During the 1850-1870 period, steam ships were used mostly in the 

Baltic, Northern Europe and partly in Mediterranean ports, while sailing ships 

continued to be used for longer-distance routes such as India, North and South 

America and Oceania. The reason why long-distance sailing ships were preferred in 

this period was that sailing ships could move at speeds of up to 300 nautical miles 

per day with the innovations that increased the speed and maneuverability of sailing 

ships (especially the four-masted clipper), which we emphasized in the previous 

section. Steam ships were heavier than sailing ships on long-distance voyages due to 

their iron armor and the technology of that day.  

 

The spread of railways in land transportation, especially in Europe and North 

America, the increase in the speed and maneuverability of sailing ships in maritime 

transportation, and the use of steam ships have rapidly reduced transportation costs in 

the world. Falling freight costs were one of the important factors that supported the 

previously England-centered free trade system. For the Ocean trade, North’s (1958) 

and Harley’s [British] (1988) indexes are shown below. While North used shipping 

freight costs on British and, after the 1800s, mainly American exports, Harley (1988) 

used freight costs on Britain's main maritime trade routes. While Harley (1988, 

p.852-853) asserted that the decrease in US freight costs seen in North (1958)'s index 

at the end of the 18th century and the beginning of the 19th century is specific to the 

cotton trade and cannot be generalized for the entire Atlantic trade, and the essential 

decrease occurred in the second half of the 19th century, thanks to the developments 

in transportation technology. In both indices, it can be observed that there was a 

serious decrease in transportation costs after 1850. North's index decreased by more 
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than 40 percent in real terms on American export routes between 1870 and 1970, 

while Harley's British index decreased by almost 70 percent between 1840 and 1910 

(O'Rourke and Williamson, 2001, p.35). 

 

 

Figure 2.7. Ocean Freight Rate Indices, 1741-1913 

Source: Harley, 1988, p.853; North, 1958 

 

In addition to the developments in transportation, another event that supported free 

trade in the period 1850-1873 was the reduction of customs duties. By 1850, England 

had almost completely abandoned protectionism and reduced customs duties. During 

this period, other European countries followed it. The Anglo-French agreement 

signed in 1860 was the most important example of this. With this agreement, the two 

countries not only reduced or eliminated customs duties on many products, but also 

committed to benefit from the advantages of trade agreements made by one of the 

two countries with other countries through the most favored nation clause in the 

agreement (Turna, 2020, p.19-20). This agreement was followed by a series of trade 

agreements signed between European countries. “France-Belgium, 1861; France-

Prussia, 1862; by extension France-Zollverein, 1866; Prussia-Belgium, 1863 and 

1865; Prussia-Britain, 1865; Prussia-Italy, 1865; and numerous others.” (Landes, 

1969, p.200). 
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One of the most important results of the trade agreements signed in Europe was the 

increase in coal trade in Europe and the convergence of coal prices. According to the 

Anglo-French Trade Agreement of 1860, coal was exempt from duties in the trade 

between the two countries (Wallerstein, 2011, p.122). In practice, this meant selling 

tax-free coal from England to France. With other agreements made by France and 

England, the tax-free coal trade became valid for other countries with which 

agreements were made. As a result of these agreements and improvements in 

transportation, British coal exports, mostly to European markets, jumped from 3.6 

million tons in the early 1850s to 66 million tons in the early 1910s (Harley, 1989, 

p.312-313). Coal markets have become integrated across Europe and coal prices have 

tended to converge across European countries (Murray and Silvestre, 2020). 

 

The US generally had higher tariffs than Europe. However, starting from the 

beginning of 19th century, the US South became one of the main regions that supplied 

cotton to England. England wanted to add the USA to its system as a country that 

exports agricultural products and raw materials and imports industrial products. The 

American Civil War, which took place between 1861 and 1865, can therefore be 

interpreted as a war between the North, representing the industrial bourgeoisie, and 

the southern landowners, who were happy to be cotton exporters in England's world 

system. And after the war, the USA increased customs duties, especially on industrial 

products, and continued to impose high taxes on industrial product imports until 

World War I. The average customs duty applied to industrial products in the USA in 

1913 was 44%, and this rate was more than twice the average customs duty in 

France, which was also known as a protectionist country in Europe (Bairoch, 1976, 

p.54). During the war and after the North won the war, Britain increased its cotton 

imports from Egypt and Brazil instead of the USA (Turna, 2020, p.14-15). 

 

Force and military power have always been used as a tool in the integration of 

countries other than Western Europe and the USA into the foreign trade system in 

which England is at the center. China's markets were opened to the British with the 

Nanjing (1842) and Peking (1860) agreements signed after the Opium Wars (1839-

1842 and 1856-1860), and Ottoman markets were opened to the British with the 

Balta Limanı Agreement signed in 1838 (Kasaba, 1993).  Latin America, especially 
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Argentina and Brazil, became a market for British goods. Considering the regions 

that Britain directly controls, such as Australia, Canada, India, and South Africa, it 

can be said that most of the world is included in the UK-centered free trade system 

until the 1870s. 

 

The free trade system that started in the world towards the middle of the 19th century 

resulted in England establishing a worldwide network of economic activities and 

undisputed world leadership, that is, British hegemony, while also causing the coal, 

steam power, and iron complex to spread to Western Europe and the USA, and the 

emergence of counter-hegemonic forces within British hegemony. Western Europe 

(including Germany) and the United States industrialized rapidly during this period. 

As can be seen from the table, while 72% of the steam power used throughout 

Europe was in England in 1840, this rate dropped to 35% in 1870. While Germany's 

share of steam power use in Europe was 4.65% in 1840, this rate increased to over 

21% in 1870. Due to its large geography and rapidly developing economy, the US 

had more steam power than the UK from the beginning, as did the railways, but the 

difference widened slightly in these 30 years. While Britain's total steam power 

accounted for 81.57% of the US in 1840, this rate decreased to 72.2% in 1870. 

 

Table 2.8. Overall Power of Steam Engines (1840-1896) (000 h.p.) 

 

Source: Di Vittorio (ed.), 2006, p.182 

 

The British share of world production in the production of coal, the main energy 

source of industrialization and British hegemony, has declined over the past 30 years. 
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As can be seen from the table, while coal production in England was approximately 

10 times that of Germany and the US in 1840, this rate decreased to 3 times in 1870. 

England was no longer unrivaled even in coal production. 

 

Table 2.9. Annual Coal Production, 1820-1910 (000 tons) 

 

Source: Di Vittorio (ed.), 2006, p.185 

 

In addition to the increase in the production of industrial goods, the circulation of 

agricultural products increased greatly by the 1850s and 1860s due to major 

breakthroughs in both production and transportation. Mechanization in agriculture, 

the use of fertilizers, and irrigation canals increased grain production in particular. 

These developments were further supported by advances in transportation 

infrastructure, which provided the logistical capacity necessary to deliver expanded 

production to broader markets. Technological advances we have previously 

mentioned in sailing ships increased both the cargo carrying capacity and speed of 

the ships since the 1850s. At the same time, with the increase in the railway network, 

it became easier to transport agricultural products and raw materials to ports in the 

inner regions. These developments increased the circulation of agricultural products 

while reducing transportation costs. Agricultural products of countries such as the 

US, Russia and Argentina began to be exported in larger quantities to world markets, 

especially Europe. In the early 1870s, this increased production and circulation 

created a surplus in agricultural products as well as in industrial products. 

 

The rapid increase in the world's production and circulation of both industrial and 

agricultural products within the free trade system established by England in the mid-
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1840s put pressure on commodity prices in the early 1870s. The great crisis, which 

started as a financial crisis in 1873, continued intermittently until 1896. Between 

1873 and 1896, wholesale prices declined by 32 percent in Great Britain, 40     

percent in Germany, 43 percent in France, and 45 percent in the United States — a 

pattern of deflation that cut across the leading industrial economies of the period 

(Beaud, 2001, p.138). This was also a sign of deadlock in the system and a 

profitability crisis.  

 

The decline in prices and profits led countries to protectionism again, starting from 

1879 in Europe. Britain's weight in the world decreased, and new power centers 

emerged as rivals to its hegemony, primarily the US and Germany (and partly 

France). New power centers competed with each other to reestablish the profitability 

of their capital. These countries launched a new wave of colonialism from the mid-

1870s to 1913.  

 

Africa was almost completely colonized during this period, while South America 

completely lost its economic independence, although it remained politically 

independent. Old empires such as the Ottoman Empire and China were forced to 

open their markets, and their resources were exploited. The world has entered an era 

of imperialism. Here, I consider imperialism as the worldwide struggle between the 

hegemonic power England and the opposing forces that challenge its unique position, 

and the loss of political and economic independence of other countries in this 

struggle. Although the fall in prices and the financial crisis ended in 1896, the 

problems under the crisis of 1873 were not resolved and imperialist competition led 

to the outbreak of World War I in 1914. 

 

Imperialist competition led to a more centralized and monopolistic capitalism. In this 

process called the Second Industrial Revolution, new branches of industry such as 

steel, chemistry, and electricity began to gain importance. But at the same time, 

during this period, the coal-steam power-iron complex spread from Europe and the 

US to other countries. One of the most important tools of this spread was 

undoubtedly the railways. As I have emphasized before, railways not only activated 

many sectors such as iron and coal with their construction, but also opened new areas 
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for capital by strengthening the relations of the regions where they were built with 

other markets.  

 

Table 2.10. Colonial Possessions of Great Powers 

(Million square kilometers and million inhabitants) 

 

Source: Lenin, 1970, p.83 

 

Therefore, railways offered a profitable investment opportunity for a large amount of 

capital, including the financial capital of the country that undertook its construction, 

and at the same time brought more investment opportunities by integrating the region 

where it was built into the market. For this reason, in the period from the 1870s to the 

First World War, imperialist powers accelerated the construction of railways in the 

colonies and in dependent countries that they forced to open markets to the colonized 

powers’ capital.  

 

By 1913, the total length of railways laid in colonies and dependent countries 

exceeded the total length of railways in Europe, and approximately two-thirds of 

these roads were built after 1890 (Lenin, 1970, p.100). Considering the ownership of 

these railways, three-quarters of the total railways in the world were concentrated in 

the hands of five great powers (the US, Britain, Russia, Germany, and France). 
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Table 2.11. Lengths and Ownerships of Railways (1890-1913) 

 

Source: Lenin, 1970, p.100 

 

At this point, I would like to underline some points about the US leadership on 

railways. Throughout the 19th century, the United States grew rapidly. This pace of 

growth accelerated after the 1860s, with immigrants coming from Europe and the 

establishment of new settlements in the western part of the country. Between 1860 

and 1914—the period from the Civil War to World War I—the U.S. population nearly 

tripled, rising by a factor of about 2.93. Over the same period, net national product 

(adjusted for inflation) increased sixfold. The result was that the average American in 

1914 had roughly double the purchasing power of someone living in 1860, while the 

country's overall population was almost three times larger (Hughes & Cain, 2007, 

p.341, 351). This rapidly growing market attracted local and foreign (especially 

British capital). Britain invested in the United States, mostly through loans, in many 

sectors but primarily in railway financing.  

 

In the field of railway investment, the English took the lead, as British 

ironmasters were willing to take bonds and shares of railway companies as 

part-payment for their deliveries of iron rails, locomotives, and other 
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hardware to America. Before the American iron industry started up in earnest, 

British ironmasters supplied most of the country’s needs…In American 

railways Britain naturally took the lead too, followed by the Netherlands and 

Germany, with France taking fourth place. In 1914, railways made up 66 per 

cent of all British investment in America…A US Treasury report of 1853, 

before the big boom in railway construction, listed three per cent of the shares 

and 26 per cent of the bonds of all American railway companies in foreign 

hands. By 1890 the foreign share of all railway securities had risen to 33 per 

cent, to fall to about 30 per cent by 1914. The total capital in American 

railways outstanding, both from American and foreign sources, was 

calculated at 20.2 billion dollars by that time. (Roth and Dinhobl, 2016, 

p.168, 179-180) 

 

Table 2.12. Investment by Four European Countries in the US, 1 July 1914 

 
Source: Roth and Dinhobl, 2016, p.180 

 

Another means of transportation that enabled the coal-steam power-iron complex to 

spread throughout the world were steam ships. Although steam ships were used since 

the 1820s, they were overshadowed by sailing ships until the 1870s. These ships 

were first used actively in the canals and on short-distance routes (Baltic Sea, 

Northern Europe, etc.) since the 1850s. However, sailing ships, especially clippers, 

were preferred on ocean routes such as the Atlantic, Indian Sea and Australia due to 

their high speed, even though their tonnage was low (3000-5000 tons). The opening 

of the Suez Canal in 1869 was a turning point for steamships. Although the Suez 

Canal shortened the route to India, it required the use of the Mediterranean, where 

the wind was less. This situation brought steamships to the fore. Innovations in 

steamship engines in the 1860s also supported their wider use. “Double, and later 

triple, expansion compound engines (in 1869 and 1874 respectively) drastically 

reduced the working costs and the amount of coal that needed to be stored in the 
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holds, while the amount of space for passengers and goods increased. Around 1880, 

auxiliary sails disappeared. Boilers with triple, and later quadruple, expansion led to 

greater cost-effectiveness, and enabled the tonnage and average speed of iron ships to 

be increased. Furthermore, steam was a labour-saving innovation, since crew 

numbers could be reduced.” (Di Vittorio, 2016, p.216).  Due to these innovations and 

the influence of the Suez Canal, the use of steamships increased rapidly after the 

1870s. In the 1890s, the tonnage of steamships surpassed that of sailing ships. By 

1914, the tonnage of steamships accounted for 88% of the total tonnage. 

 

Table 2.13. Evolution of the World Merchant Fleet (in Thousands of Net Tonnage) 

Year Steam Ships Sailing Ships Total 

1800 - 4,026 4,026 

1820 20 5,814 5,834 

1840 368 9,012 9,380 

1860 1,710 14,890 16,600 

1870 3,040 12,900 15,940 

1880 5,880 14,400 20,280 

1890 8,296 9,166 17,462 

1900 13,857 6,674 20,531 

1910 23,046 4,624 27,670 

1914 28,254 3,686 31,940 

Source: Bairoch, 1976, p.34 

 

England maintained its undisputed superiority in this field throughout the 19th 

century, at least until 1914. Shipbuilding and sea power were the areas where British 

hegemony was strongest. At the end of the 18th century, Britain's shipbuilding 

capacity was one-quarter of Europe's. By the end of the 19th century, more than half 

of the ships in Europe were produced by England. By the late 1880s, the capacity of 

one steamship was equal to that of six sailing ships, and the superiority of steamships 

was assured. Also in 1890, the tonnage of British steamships accounted for 73% of 

the total tonnage of steamships (Di Vittorio, 2006, p.216-217). A naval fleet of this 

size and shipbuilding capability, combined with increased trade, enabled England to 

derive great wealth from shipping. But England's superiority at sea was not limited to 

merchant ships. Its large and powerful navy became his greatest weapon in the 

increasing colonialism of the world after the 1870s. From Canada to Australia, the 

British Navy operated around the world. As steamships gained prominence after the 

1870s, coaling stations were established around the world to refuel these ships. These 
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supply centers generally used Welsh coal from the main island and were important to 

the smooth sailing of the navy. With its strong navy, England protected its 

commercial interests until 1914 and solved its problems with its military deterrence 

without engaging in a large-scale war. 

 

 

Figure 2.8. British Coaling Stations Used by Roval Navy 

Source: Gray, 2014, p.15 

 

One of the channels for the spread of the coal-steam power-iron complex in the 

period from 1870 to World War I was increased industrial production and the second 

industrial revolution. I noted that from the mid-1840s to 1873, Western Europe and 

the United States industrialized rapidly. After 1873, Germany and the US accelerated 

their industrial production and caught up with England in the production of industrial 

goods, even surpassing it in some areas. For example, while the USA surpassed 

England in raw cotton consumption, which is an indicator of textile manufacturing, 

in the early 1900s, Germany, which consumed one-fifth as much cotton as England 

in the early 1870s, began to produce half as much cotton as England in the early 

1900s. 

  

In cast iron production, which is also a good indicator of industrial production, the 

USA surpassed England in the early 1890s, and Germany surpassed England after 

1905. 
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Table 2.14. Average Annual Consumption of Raw Cotton in the Nineteenth Century 

(000 tons) 

 

Source: Di Vittorio, 2006, p.180 

 

Table 2.15. Annual Production of Cast Iron, 1788–1914 (000 tons) 

 

Source: Di Vittorio, 2006, p.187 

 

Moreover, from the 1870s onwards, with the Second Industrial Revolution, the 

production of new industrial goods/technologies began to gain prominence. Chief 

among these were steel, chemistry and electricity. The US and Germany quickly 

surpassed England in the production of these new goods. For example, the US 

surpassed England in steel production in the early 1890s, and Germany surpassed 

England in the early 1900s. Although oil was a product that was gradually traded in 

these years, existing technology did not allow its widespread use, and therefore the 
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production of goods of the second industrial revolution was one of the factors that 

fueled coal consumption at least until World War I (for example, coal was used in the 

steel heavy industry). 

 

Table 2.16. Production of Steel (Five-yearly Averages), 1880–1914 (000 tons) 

 

Source: Di Vittorio, 2006, p.187 

 

One of the developments that supported industrial production after 1870 was the start 

of industrial production, albeit limited, in colonial or semi-colonial countries through 

the export of capital from imperialist countries. India stands out in this context. India, 

which turned into England's cotton importer after the Industrial Revolution, turned 

into a textile exporter again during this period (this time based on production with 

machines). “From 1885 to 1913, British sales of yarn in China fell from 20 million to 

2 million pounds. In 1905, India alone sold 200 million pounds there. And in 1913, 

the Japanese figure was 156 million, and her total export of yarn and thread was 

worth well over twice as much as that of Germany and about 40 percent of that of the 

United Kingdom.” (Landes, 2003, p.240). Similarly, industrial production on a 

limited scale started in independent countries as well, such as Japan, Russia, and 

Italy, which were notable examples of that. As a result of all these developments, 

coal surpassed biofuels in the end of 19th century. 

 

2.6. Conclusion 

 

The widespread use of coal as an energy source was the outcome of gradual 

technological progress in the 18th and 19th centuries. With the use of fossil fuels, 

humanity ended its long-standing reliance on plant-based energy sources, a 

dependence that stretched back to the Neolithic Revolution, and in doing so escaped 

the constraints of the Malthusian trap. 
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This great transformation first took place in England. The growth experienced by 

England from the 16th century onwards, combined with the island's limited wood 

and land constraints, encouraged the use of coal, a rich resource of the island, in the 

17th century (coal was also easier to transport than in other countries due to canals 

and sea transportation). This triggered innovations that would enable the use of coal 

in other sectors. By creating a complex with steam power and iron, coal transformed 

other sectors, especially transportation, and provided the country with a growth 

opportunity that was previously unattainable. 

 

From the mid-1840s, the abolition of the corn law can be considered a         

milestone; England established a trading system with itself at the center and     

initiated British hegemony in the world. In the first 25-30 years of this        

hegemony, Germany and the USA industrialized, with railways and sailing          

ships (partially steamships) the world was connected to each other, tariffs were 

lowered.  

 

However, the rapid increase in both the production and circulation of agricultural and 

industrial products drew the world into a crisis in 1873 that would last until the First 

World War. Although the price declines ended in 1896, the underlying reasons that 

led to the crisis did not disappear until World War 1. During this period, England, the 

US, Germany, and France turned towards imperialism, and an era of conflicting 

empires was competing with each other, in which capital export and colonialism 

were at the center. The rivalry between imperialist countries caused a worldwide war 

in 1914. During this period, the coal-steam power-iron complex, especially through 

railways and steamships, spread all over the world. Africa and Polynesia were 

completely colonized. The US and Germany caught up and surpassed Britain in areas 

where it was traditionally superior such as iron production and the textile industry. 

They quickly gained the superiority in the age of steel, electricity and chemistry, 

which was called the second industrial revolution that started after 1870. As coal 

became the primary energy source in the world in the early 1900s, Britain's 

hegemony weakened. The establishment of a new hegemony in the world would 

occur after two world wars and the wide usage of a new energy source and a new 

economy embedded to it. 
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The results and insights of this section can be recapped as follows. First of all, the 

transition from plant-based energy to fossil fuels has provided humanity with the 

opportunity to grow at a high pace for a long time. As can be seen from Table 1 and 

Table 2 presented at the beginning of the chapter, the increase in GDP per capita after 

1820 increased by 5-6 times compared to the past centuries for countries in Western 

Europe and the US (although at that time the population increase rate multiplied). 

These rates continued to remain high thereafter, and in the 20th century, high growth 

rates spread to other parts of the world. 

 

Cost played a major role in the transition to new energy. While the cost of wood rose 

due to the depletion of wood resources, coal could be supplied in large quantities for 

a long time without increasing its price. This notion, called backstop technology by 

Allen (2009), has played an important role in the use of coal as a primary energy 

source, especially in England. 

 

For an energy source to become widespread, it must integrate with other branches of 

industry (with steam power and iron, in the case of coal) and create profitable new 

investment areas where large amounts of capital can be invested (railways and 

steamships for coal). 

 

After the transition to the new energy is largely completed in the hegemonic country, 

it is transferred to other countries through channels such as trade, investments, and 

imitation, and the development process of the countries that have newly adopted 

these industries occurs much faster than in the hegemonic country. 

 

The acceleration of this catch-up process can lead to systemic crises by creating 

overproduction, as well as to a worldwide competition for markets (imperialism) 

between the hegemon and newly developing countries. This worldwide competition 

results in the adoption of the new energy source and the products of the developing 

industries connected to this energy source in the rest of the world (at least in a 

significant part of it). 
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CHAPTER 3 

 

 

OIL: THE FUEL OF THE MODERN WORLD AND US HEGEMONY 

 

 

3.1. Introduction: Transition from Coal to Oil: Causes and Consequences 

 

In the second half of the 19th century, while coal was spreading around the world 

under the leadership of Britain, the US began to use oil products that would become 

the dominant energy source of the 20th century and the US hegemony. Oil, just like 

coal, had been known for thousands of years and was used, albeit to a limited extent, 

in certain regions such as the Middle East. However, its widespread use in daily life 

and integration into newly developing industries first occurred in the US at the end of 

the 19th century and the beginning of the 20th century. Following the world wars, 

oil, natural gas and their products spread all over the world. Before discussing the 

development of oil in the US, the channels through which it spread to the world and 

how it shaped US hegemony, it is important to underline the reasons for the transition 

from coal to the oil era and why the US became the center of new energy. 

 

Earlier, I discussed why the Industrial Revolution began in England and dwelt on the 

effects of the transition from organic economies to fossil fuels at the beginning of the 

first chapter. Although the transition between fossil fuels did not represent a rupture 

from the past as the transition to fossil fuels, the world of coal and the world of oil 

are very much different from each other. Coal was identified with the British 

hegemony, oil with the US hegemony; coal formed a complex with steam power and 

iron and spread to the world with railways and steamships, oil combined with the 

internal combustion engine and spread to the world with automobiles and airplanes. 

What necessitated the transition from the coal to the oil era? Although there is no 

single answer to this question, one of the important factors is that capital entered a 

major crisis worldwide and began to search for new geographies and new sectors to 
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overcome this crisis. In other words, there was a crisis of hegemony within 

capitalism, and this crisis was overcome with a new hegemon (the US) and a new 

fossil fuel (oil).  

 

 
Figure 3.1. Share of Primary Energy Supply (Percentage) 

Source: Smil, 2017, p.396 

 

Coal, whose usage as an energy source had been gradually becoming widespread in 

England since the 16th century, became the driving force of English industrialization 

in the early 1800s, along with steam power and iron.  By the middle of the century, a 

world economy emerged around England, in other words, British hegemony was 

established. As part of this world economy, Western Europe and the United States 

experienced rapid industrial development. This development was accompanied by 

innovations that increased the production and circulation of agricultural products. As 

a result, a major crisis broke out in 1873. The crisis manifested itself as a surplus in 

both agricultural and industrial products, a decrease in the profitability of capital, and 

a period of deflation. In order to overcome the crisis and re-establish profitability, 

capital showed two different reactions. The first was imperialism, which was based 

on the logic of diffusing into different regions and exporting capital whose 

profitability was decreasing in homelands. In other words, the process was driven by 

the logic of capital expansion, which was realized through the incorporation of new 

colonies and semi-colonies into the world economy and the exclusion, to the greatest 



 

 53    

extent possible, of rival national capitals from these territories. During this period, 

Africa and Southeast Asia were largely colonized, old empires such as the Ottoman 

Empire and China became semi-colonies, and capital exports to South America 

increased. This struggle for expansion around the world resulted in the First and then 

the Second World War between imperialist powers. 

 

The second reaction was to develop alternative economic models to the English 

model based on coal-steam power-iron complex. In other words, the solution this 

time was to deepen capitalism. The efforts to create new branches of industry and 

develop new organizational models were the result of this reaction. The emergence of 

oil and its rapid spread, together with the internal combustion engine that 

accompanied it, can be interpreted as a result of this reaction. After the crisis of the 

1930s and two world wars, capitalism overcame its crisis by moving its center to the 

USA and organizing itself around new sectors and organizational forms, and the 

widespread extraction and consumption of oil made this change possible. 

 

Industries that expanded the use of oil occurred in a new era of industrialization 

called the Second Industrial Revolution, roughly from the 1870s to the beginning of 

World War I. During this period, new industries/products such as steel, the invention 

of internal combustion engines, automobiles, electricity, and chemical products 

emerged. The US and Germany were pioneers in these newly developed industries 

from the beginning. The pace of development of new technologies accelerated from 

the 1890s onwards. One of the most important of these was the beginning of mass 

production of internal combustion engines and automobiles, which would also 

become a turning point for the oil industry.  

 

The immaturity of the coal-based economy in the US also facilitated the transition to 

a new energy source. While coal was a cornerstone of British industrialization, the 

coal economy emerged later and was comparatively less important to the economic 

development of the United States. “In the wood-rich United States, coal surpassed 

fuelwood combustion, and coke became more important than charcoal, only during 

the 1880s.” (Smil, 2017: p.389).  On the other hand, coal continued to be a very 

important energy source in England from the 1500s to the 2010s. The industry 
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shaped around coal was one of the setbacks of Britain to adapt to oil-based industries 

at the end of the 19th century and at the beginning of the 20th century. The existing 

economic structure created “lock-ins.” In addition to that, the vast area of the US, its 

increasing population fed by immigration from Europe, and its rapidly growing 

economy created suitable conditions for trying out new forms of capitalist production 

in crisis conditions. Thus, oil first began to be used in the US market in the second 

half of the 19th century (especially after the end of the Civil War in 1865) in the form 

of kerosene, a new way of meeting the need for lighting at night. Towards the end of 

the century, with the emergence of the first automobiles and the use of gasoline as 

their fuel, oil consumption in the country accelerated. The success of ships using oil 

as fuel in World War I, the discovery of new oil fields between the two wars, and the 

critical role played by oil as fuel for motor vehicles and ships used in World War II 

made it certain that oil would be the main energy source in the world after the war. 

As expected, oil products and related industrial goods such as automobiles and 

aircraft spread throughout the world after 1945.  

 

  
 

Figure 3.2. Crude Oil and Natural Gas Productions 

Source: Smil, 2017, p.298 



 

 55    

Following this introduction, I will discuss, in chronological order and focusing 

mainly on the United States, as the center of new energy, how oil found its use, first 

in kerosene and then in the automobile market, from the second half of the 19th 

century onward; the role of world wars in the proliferation of this energy source; US 

hegemony, which began the period of material expansion after 1945; the importance 

of oil production shifting to the Middle East during this period; and the relationship 

between oil and the financialization era that emerged after the crisis of the 1970s. 

Throughout the chapter, I will underline the differences between US hegemony and 

British hegemony, and between an oil economy and a coal economy in certain   

points. 

 

3.2. Kerosene for Lighting: The First Widespread Use of Petroleum in the 

Second Half of the 19th Century 

 

The use of oil by humanity dates to ancient times. Bitumen, a petroleum product, was 

used in various forms in road construction, in medicines, as mortar due to its 

waterproofing properties, and as a flammable material in wars (Yergin, 2009, p.8-

19). However, since the technology required to extract oil from deep layers did not 

exist, its use was limited to areas where oil leaked to the surface or was very close to 

the surface, such as certain regions of the Middle East. The widespread use of oil, 

which began in the second half of the 19th century, was the result of a need that arose 

after the Industrial Revolution. This need was for a cheap material that could be used 

for lighting. Until the 1800s, lighting was usually provided by burning animal and 

vegetable oils. For those who could afford it, whale oil provided the best quality 

lighting for centuries. However, after the industrial revolution, the hunting of whales 

at a rising pace to meet demand reduced the number of whales and increased the 

price of whale oil. Alternative lighting oils were available, but almost all were of 

poor quality. The most popular of these was camphene, which was obtained from 

trees. However, this oil was extremely flammable and could explode in homes. 

Another option that developed with the industrial revolution was town gas, which 

was distilled from coal. This was becoming popular, especially in the urban middle 

and upper-class homes, and for street lighting. However, it was expensive to use and 

required infrastructure. The need for a cheap and safe lighting product continued. 
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Research had begun in Europe and America to meet this need. In 1830, Baron Karl 

von Reichenbach in Germany obtained a solid hydrocarbon and named this product 

paraffin (Howarth, 1997, p.22-25). Chemically, this substance had the same 

composition as kerosene, but since it was in solid form, it was used more in candle 

making. These candles were cleaner and cheaper than other candles. In 1847, 

Scottish James Young obtained the liquid form of paraffin from coal and oil shale. In 

the same years, Canadian geologist Abraham Gesner obtained a quality oil that could 

be used in lighting from asphalt and similar substances, and he named this oil 

kerosene, which comes from the combination of the Greek words "keros" (wax) and 

"elaion" (oil) (Yergin, 2009, p.7). In 1854, he patented this product in the US.  

 

From the mid-1850s onwards, kerosene or paraffin had begun to be used for lighting 

in both the United States and Europe. However, there were two major obstacles to 

the widespread use of kerosene in the United States (Yergin, 2009, p.9-13). First, 

there was no low-cost lamp suitable for burning kerosene. The lamps in use produced 

smoke when kerosene was burned. Second, there were no raw materials that would 

allow kerosene to be produced in large quantities. The first obstacle was solved by 

lamps suitable for kerosene imported from Vienna. A lamp that solved the smoke and 

smell problems was developed in Lviv to burn the oil produced in Galicia. These 

lamps were used in Vienna. The imported lamps became the prototypes of the lamps 

used in the United States. The solution to the second problem was the oil fields 

discovered in Pennsylvania. In fact, oil was known to exist in Pennsylvania from the 

surface seeping oil fountains, but what was accomplished in the late 1850s was the 

use of drilling technology that allowed oil to be extracted in large quantities and sold 

cheaply. The drilling technique was developed in China and has been used for 

centuries. In the early 19th century, the technique was copied by Europe and later by 

the United States. Drilling was used in salt wells in the 1850s, and the salt obtained 

by drilling was a significant source of income. Edwin L. Drake tried this method in 

an oil field in Titusville, Pennsylvania, in 1859 and was successful. This innovation 

was a turning point for oil production.  

 

After Drake's success, many wells were opened in the region thanks to drilling 

technology. Refineries were opened to convert the increasing crude oil production 
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into kerosene. By the late 1860s, production from seventy-five wells was being 

processed into kerosene at fifteen refineries in the oil region. The increase in oil 

production in Pennsylvania continued in the following years. Production, which was 

450,000 barrels in 1860, increased to 3 million in 1862. The rapidly increasing 

production was not met with sufficient demand, and this rapidly reduced prices. The 

price of a barrel of oil, which was $10 in January 1861, fell to 50 cents in July and 10 

cents by the end of the year. These price drops allowed kerosene to increase its 

market size at the expense of other illuminants. As demand began to catch up with 

supply in late 1862, the price rose to $4 and in 1863 to $7.25. Although these large 

price swings forced many producers out of business, oil continued to be a profitable 

investment area for those who remained. With the increasing oil exports to Europe 

after the Civil War and the economic recovery, the price of oil per barrel rose to 

$13.75. In the late 1860s, prices collapsed again (Yergin, 2009, p.12-15). 

 

These enormous price fluctuations stemmed from supply shocks. Oil was easy to 

extract in comparison with coal, especially with drilling technology. However, 

information about oil reserves was very limited in the second half of the 19th century, 

and it channeled suppliers to exploit existing wells as much as possible, with the fear 

of new discoveries and accompanying price falls in oil prices. In addition to that, the 

legal context also encouraged the oil rush. ‘Rule of capture’ enabled oil producers to 

reach the common pool of oil even if most of it was beneath the properties of others. 

Therefore, anyone who owned land in the oil basins could legally extract the oil 

under the land of others if the oil was in a common pool underground. This     

situation brought about the first to extract it to win, and caused a race to extract it in 

places where oil was found, and an imbalance in supply in the market. As a result, 

prices could fluctuate widely, from 10 cents to almost $14. These large fluctuations 

in oil prices were a problem for consumers as well as producers, considering          

the increasing use of oil. Fluctuations resulted in a concentration in oil       

production. The American oil supply was monopolized by Standard Oil, founded by 

Rockefeller during the 1870s. Although Standard Oil's monopoly was broken in the 

early 1900s, the market never returned to a competitive form. First, the US’ and    

then the world's oil production has maintained its oligopolistic structure to the 

present day.  
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The Standard Oil Company was founded in 1870 under the leadership of John D. 

Rockefeller. When it was founded, 10% of the refining industry was already in 

Rockefeller's control. In the late 1860s, oil prices fell due to excess supply, and many 

producers were on the verge of bankruptcy. The refining industry had lost profit 

margins. Rockefeller used this as an opportunity for expansion. His goal was to 

eliminate excess capacity and restore profitability by consolidating the refining 

industry under one company. The biggest supporters of this monopolization effort 

were the railroad companies. Oil was connected to the railroad network from the 

places where it was extracted with the help of wooden pipes or pack animals and 

transported by trains to the developed East Coast of the United States. The railroad 

companies also supported the monopolization of oil production due to the 

competition and accompanying fluctuations in oil market prices and profits. These 

companies not only transported Rockefeller's oil cheaply, but also transferred a share 

of transportation revenue to Standard Oil. Standard Oil continued to expand by using 

transportation as a weapon, undercutting prices in areas where it wanted to buy 

refineries, and setting up front companies to run them for its own use. By the late 

1870s, 90% of refining capacity was concentrated in Standard Oil’s refinery. 

Standard Oil maintained its monopoly throughout the 1880s, despite lawsuits filed 

against it and the first long-distance pipeline built by its competitors to relieve its 

pressure on transportation. The perception of low-cost producers prioritizing 

efficiency was effective in maintaining its monopoly. During this period, it was a 

pioneer not only in the US but also in kerosene exports and investments in Europe 

(Yergin, 2009, p.21-27). 

 

3.3. Internal Combustion Engines and Automobiles: The Beginning of the 

Transformation of Transportation  

 

In the early 1880s, there was a new development that would reduce the demand for 

kerosene.  This was the widespread use of electricity in lighting. Inventions that 

would enable the use of electricity in lighting had begun in the first half of the 19th 

century, but the invention of the heat-resistant light bulb in the late 1870s was the 

turning point for widespread use. The new light was quickly adopted in US and 

European cities. While 250,000 light bulbs were in use in the US in 1885, this 
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number increased to 18 million in 1902 (Yergin, 2009, p.63). This was a blow to 

Standard Oil, which produced oil largely for kerosene, both in the domestic and 

export markets. The widespread use of electricity would result in kerosene being 

increasingly confined to rural areas where electric lighting was not possible. But as 

the need for kerosene diminished, a new sector was emerging that would enable 

petroleum to find a use far exceeding the kerosene market. This was the market for 

automobiles powered by internal combustion engines.  

  

The invention of the automobile, like many inventions of the Second Industrial 

Revolution, was the result of multiple breakthroughs over decades. The centuries-old 

idea of a self-driving land vehicle was revived in the first half of the 19th century 

with the widespread use of steam power. Although some trials were successful, the 

vehicles built in these years could not become widespread. The reasons for this were 

that railroads were a cheaper alternative, steam engines were heavy and bulky, and 

the roads were in very poor condition at the time. In the last quarter of the 19th 

century, the conditions that would enable widespread use of the automobile had 

emerged. The first of these was the invention of the bicycle and its widespread use in 

Western European cities, particularly in France. The bicycle was first produced in 

France in the 1860s under the name velocipede and was soon introduced to other 

European countries and the US.  The bicycle became cheaper, and its production 

accelerated with the geared "safety bicycle" developed in England in 1885. In 1893, 

150,000 bicycles were in use in France (Flink, 1990, p.4). The widespread use of 

bicycles brought about the demand for improved roads. As the use of bicycles 

increased, bicycle magazines were published, and bicycle associations were 

established. The most urgent demand of these associations was the repair of rough 

roads. Although this demand received a limited response in Europe, it became more 

effective in the US. The main reason for this was that in the US, the demand for road 

improvements came not only from cyclists but also from farmers. The US farmers 

complained about the high cost of transporting their goods due to the monopoly of 

the railroads. As an alternative, they wanted better land roads to transport their goods 

from farm to market. The state of New Jersey passed laws in 1888 and 1891 to tax 

the construction and maintenance of roads (Flink, 1990, p.5). Similar laws were 

enacted by twenty-six other states between 1892 and 1913. The US President 
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Theodore Roosevelt also attended the National Good Roads Convention in 1903 and 

made commitments on behalf of the federal government to improve roads. All these 

developments demonstrated the success of the good roads movement.  

 

In addition to its impact on improving the roads, the bicycle also supplied technology 

that would later be used in the automobile industry by the first automobile 

manufacturers. Steel-tune framing, differential gearing, chain drive, and pneumatic 

bicycle tires were first produced for bicycles. Tools such as sheet metal stamping and 

electric resistance welding, which enabled mass production, also emerged during 

bicycle production. Finally, the first automobile manufacturers emerged from bicycle 

manufacturers.  

 

A number of the more important early automobile manufacturers were first 

bicycle manufacturers-among others, Opel in Germany; Clément, Darracq, 

and Peugeot in France; Humber, Morris, and Rover in Great Britain; Pope, 

Peerless, Rambler, Winton, and Willys in the United States. A substantial 

proportion of engineering talent as well in the early automobile industry was 

provided by former bicycle mechanics-including William Morris, who 

initiated volume production of automobiles in Great Britain; Charles E. and J. 

Frank Duryea, who built the first successful American gasoline car; and 

William S. Knudsen, production head first at Ford, then at Chevrolet, and 

later president of General Motors. The greatest contribution of the bicycle, 

however, was that it created an enormous demand for individualized, long-

distance transportation that could only be satisfied by the mass adoption of 

motor vehicles. (Flink, 1990, p.5-6).  

  

In the last quarter of the 19th century, in addition to the innovations that enabled the 

design of the automobile and the improvement of the roads, the internal combustion 

engine, which would be the power of automobile technology in the 20th century, also 

reached technological maturity. Internal combustion engines first came as a response 

to the need of small industrial workshops and farmers for a cheap and simple power 

source (Flink, 1990, p.11-12). In the mid-19th century, coal gas was first used as fuel 

for the operation of internal combustion engines, which were based on the principle 

of driving pistons as a result of small-scale combustion, while large, external 

combustion engines were identified with steam power and coal. Later, fuel-gas 

mixtures were preferred. Although the first patents of the two-cycle version were 

obtained by Stuart Perry in New York in 1844 and 1846, it was the engine patented 
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by Etienne Lenoir in France in 1860 that achieved commercial success. These 

engines were stationary engines. The four-cycle internal combustion engine 

developed by a German industrialist named Nicolaus Otto in 1876 was the 

forerunner of the engine to be used in automobiles. Although Otto's discovery was 

not suitable for use in automobiles as it was first developed, in 1885, Daimler and 

Maybach modified this engine so that it could be used in vehicles. The carburetor, 

also invented by Maybach in 1893, and the engine system based on the operation of a 

fuel-air mixture without ignition, invented by Rudolf Diesel, that would mark the 

next century formed the skeleton of the gasoline and diesel internal combustion 

engine systems. But by the end of the century, oil-fired internal combustion engines 

had two strong competitors in the newborn automobile industry: electric cars and 

steamers.   

  

The first thing was tried in the industry applying already advanced steam power 

technology to cars. Between 1860 and 1890, lighter, high-pressure steam engines 

based on automatic control were developed. The first Peugeot cars produced in 1889 

had a steam engine. From the 1890s onwards, steam-engine cars became widely used 

in France, the UK, and the US. Steam engines had some technical advantages over 

internal combustion engines: they had fewer moving parts, a smooth transfer of 

power to the wheels, and were easier to manufacture. On the other hand, they were 

inefficient in terms of heat transfer and storage, the high pressure required for steam 

power could cause problems in the mechanical parts, and they consumed as much 

gasoline as internal combustion engines and a lot of water. Therefore, after the design 

of internal combustion engines was simplified and improved, steamers had little 

advantage over internal combustion engine cars.  

  

Cars with electric motors were a more powerful competitor to steamers. After the 

development of battery technology, electric motors were widely used in urban rail 

systems in the 1880s. Later, these motors were adapted to become car engines in the 

1890s. The electric car designed by William Morrison of Des Moines began to be 

used in Chicago in 1892 (Jarvis, 1972, p.57). In New York from 1896 and in Paris 

from 1897 electric cabs were in use. Electric cars were much quieter than steamers 

and internal combustion engine cars, were easy to maintain, had simple mechanisms 

and could be charged from homes with electricity.  
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In the United States, of 4,192 automobiles manufactured in 1900, 1,575 

(37.6%) were electric, while 1,681 (40.1%) were steam and 936 (22.3%) were 

internal combustion engine (ICE)-driven (U.S. Census Bureau, 1902). 

Perhaps equally significant was the fact that the monetary value of the electric 

automobile industry ($2,873,464) was more than twice that of the steam 

automobile ($1,147,927) and internal combustion automobile ($878,052) 

industries combined. U.S. Census Bureau, 1902 cited by Hadjilambrinos, 

2021, p.59.  

 

Table 3.1. Production and Value of Automobiles in the United States (1900-1919) 

 

Year 

Total Steam Electric Hydrocarbon 

Number Value ($) Number Value ($) Number Value ($) Number Value ($) 

1900 4,192 4,899,443 1,681 1,147,927 1,575 2,873,464 936 878,052 

1904 21,692 23,751,234 1,568 1,688,038 1,425 2,496,255 18,699 19,566,941 

1909 126,593 164,269,324 2,374 3,480,241 3,826 7,259,430 120,393 153,529,653 

1919 1,683,916 2,387,903,287 406 N/A 3,183 N/A 1,680,327 N/A 

Source: Hadjilambrinos, 2021, p.60 

 

While electric cars spread rapidly in the 1890s, especially in cities, by the beginning 

of the 20th century, the superiority of internal combustion engine vehicles using 

gasoline as fuel was clear. In 1900, only 22.3 percent of automobiles manufactured in 

the United States had internal combustion engines, but by 1904 this had risen to 86.2 

percent and would continue to increase in the following years (U.S. Census Bureau, 

1902, 1909 cited by Hadjilambrinos, 2021, p.60). Again, in the US, according to 

official records, 4,192 automobiles were produced in 1900, while in less than twenty 

years, in 1919, this number had risen to 1,683,916 (look at table above). Which 

reasons were responsible for this major transformation in such a short period of time?  

 

The first reason for the rapid expansion of the automotive market at the turn of the 

century was that demand for automobiles was now coming not only from cities but 

also from rural areas that did not have access to electricity at the time. Proliferation 

of internal combustion engines enabled geographical enlargement for the automobile 
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market.  Another reason was the discovery of new oil reserves in these years, which 

led to an abundant supply of oil, and the oil industry's shift towards gasoline, the fuel 

for internal combustion engines, instead of the kerosene market, which was shrinking 

due to the installation of electricity systems in cities. In 1901, oil was discovered in 

Texas and California, and shortly afterward in Oklahoma, which meant an abundant 

supply in contrast to the already shrinking kerosene market. This accelerated the oil 

industry's transition from kerosene to gasoline production. By 1903, Standard Oil 

had restructured its refining system to center on gasoline production. Kerosene was 

no longer a main product in oil production, but a by-product. The shift by oil 

producers made gasoline abundant and accessible, especially in rural areas. Finally, 

improvements in the design and specifications of internal combustion engine-

powered cars during the years crystallized the superiority of internal combustion over 

the already more costly electric vehicles. The touring car model developed by 

Mercedes in 1901 marked a turning point for gasoline-powered cars. This model was 

soon copied by companies in America. This model had a very powerful engine for its 

time (35 horsepower), could be used on rough and muddy roads, and had a center of 

gravity close to the ground, so it could reach 50 mph on good roads (Hugill, 1990). 

They could also be used for 70-80 miles without the need for refueling, unlike steam 

and electric engines, which had to stop every 25-30 miles to refuel water or recharge 

batteries (Hadjilambrinos, 2021, p.63). In contrast to gasoline cars, whose comfort 

and power were increased with the touring cars, the fuel consumption of electric cars 

was three times higher, and their hill-climbing capacity was quite low due to their 

heavy batteries (Flink, 1990, p.10). Considering that there was no possibility to 

charge these vehicles outside the cities, with the technology and infrastructure of the 

day, electric cars had lost almost all advantage over gasoline cars with internal 

combustion engines, except for silence and cleanliness. As we will discuss in the 

third chapter of this study, the return of electric vehicles would have to wait for the 

21st century.  

  

The dominance of internal combustion engines using gasoline in the automobile 

market brought about a change in the geographical center of automobile production 

in the United States. In the last decade of the 19th century, when steam and electric 

cars dominated the market, the New England region was the center of automotive 
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production, but with the introduction of gasoline-powered cars, production shifted to 

the Midwest (Flink, 1990). Michigan, Indiana and Ohio were already carriage and 

wagon production centers due to their rich forests and had experience in the 

production of transportation vehicles. In addition, the region was also meeting the 

high demand for stationary gasoline engines from Midwestern farms, so internal 

combustion engine production was in place before the car industry moved here. 

Finally, Detroit, which would become the symbol of the automotive industry in the 

following decades, had a large pool of skilled and unorganized workers working in 

wagon production. As a result of this favorable environment, Michigan, especially 

the city of Detroit, became a center for automotive production in the early 1900s. In 

1903-1904, when automotive production shifted to gasoline automobiles, a total of 

9,125 automobiles were produced in twenty-two factories in Michigan, about 42% of 

that year's production (Flink, 1990, p.25).  

  

While automobile production in the US moved to the Midwest and grew rapidly, it 

became increasingly differentiated from the European market. Although the 

automobile was the result of a series of inventions that cannot be attributed to a 

single person or country, it was born as a Franco-German joint product as a result of 

the fact that bicycle production was a predecessor to automobile production (Europe 

was the leader in bicycle production) and the condition of roads in France at the end 

of the 19th century was better than in many countries, including the US. Therefore, 

the automotive industry was more advanced in Europe in the 1890s, especially in 

France, than in the US. From this point of view, it was no coincidence that Mercedes' 

touring model of 1901, which gave gasoline-powered cars a great advantage over 

their electric and steam-engine counterparts, was developed as a Franco-German 

product. This superiority could also be seen in the number of cars produced and sold. 

In 1900, around 4,800 cars were produced in France alone, and France alone 

produced more cars than the United States. But this superiority was short-lived: in 

1904 and 1905, respectively, the number of cars produced in the US surpassed those 

produced in France. By 1913, the last year before the First World War, 485,000 of the 

world's 606,124 motor vehicles were produced in the United States alone (Flink, 

1990, p.25). A major shift happened within a decade. In the following section, I will 

examine and explain how automotive production in the US gradually diverged from 
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that in Europe, and how it was during these years that it began to implement the 

production and consumption patterns that would form the basis of its hegemony in 

the world for the rest of the century in the following pages. 

 

Automotive production in Europe was aimed at wealthy consumers and had therefore 

very limited market. In France, the center of production in Europe, demand was met 

in a short time and manufacturers turned to export markets. In 1901, 5000 cars were 

sold in the domestic market and 2,600 were exported, while in 1903, 7200 cars were 

exported and only 6900 cars were sold in the domestic market (Flink, 1990, p.19). 

On the other hand, the US market was growing rapidly and the US government was 

preventing European manufacturers from exporting to the US market with a 45 

percent tax. Under these conditions, US manufacturers initiated the strategy that 

focused on one or a few models, prioritized the middle class in sales and aimed to 

achieve profitability by selling high volumes. The most obvious examples of this 

strategy were the Model N and Model T produced by Henry Ford’s company in 1906 

and in 1908 respectively. The Model T was produced until 1927 and sold more than 

15 million units. During these years, the European market continued to produce 

different models at high profits per unit.  Of all the European automobile 

entrepreneurs and engineers, Louis Renault most closely resembled Henry Ford in 

terms of background. This makes the contrast in their business approaches even more 

notable. After 1907, Renault led French vehicle production for a number of years, 

largely thanks to selling 2,000 to 3,000 taxicabs annually—vehicles that became the 

standard choice for taxi fleets in cities around the world. In 1907, Renault earned an 

extraordinary profit of $2,000 per vehicle, far exceeding Ford's $685 (Flink, 1990, 

p.39). While Ford, from 1908 onward, focused on mass-producing a single model 

and continually lowering its price, Renault took the opposite path after 1910, offering 

a broad lineup of models at different prices with substantial profit margins per unit. 

His reasoning was that Europe's mass market wasn't large enough to support a 

strategy built around one inexpensive model.   

  

The difference between the Ford company and other automobile companies was that 

from the start, the former was engaged in mass production. At the beginning of the 

20th century, automobile production was seen as artisanal work in both Europe and 
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America. Skilled machinists played an important role in production. As a result, 

productivity in factories was very low.  

 

Among even the larger French producers, at De Dion-Bouton in 1901 some 

1,300 workers produced an estimated 1,200 cars; at Renault in 1902 some 

500 workers produced 509 cars, and as late as 1913, 3,900 workers produced 

4,704 cars. British labor productivity was even lower. At Austin in 1907 it 

took 400 workers to produce only 147 cars, and in 1913 some 2,300 workers 

produced only 1,500 cars...Labor productivity was equally low among the 

makers of luxury cars in the United States. As late as 1913, and after 

Frederick Winslow Taylor's principles of "scientific" management of labor 

had been adopted to rationalize production, at Packard in Detroit it still took 

4,525 workers to produce only 2,984 cars, an annual production rate of about 

one car for every 1.5 workers. (Flink, 1990, p.42).  

 

This low productivity necessitated the automobile being seen as a luxury good and its 

high prices.  Even in 1903-1904, in the first year of production, the Ford Motor 

Company produced 12 vehicles per worker, productivity would increase even more 

in the following years with the focus on a single model and the moving assembly 

line. How did the Ford Motor Company achieve this high level of productivity? First 

of all, the company had taken advantage of the mechanization as much as possible to 

transform automobile production from an artisanal work. America was far ahead of 

Europe in the production of machine tools, and this superiority allowed the American 

automobile industry to utilize machines at different stages of the production process 

and reduce the required time for production. Steel cutting and grinding tools allowed 

the production of lighter but tough, hardened alloy steels in Ford models (Flink, 

1990, p.46). Another innovation was the moving assembly line. With the moving 

assembly line system, each worker specialized in only a very small part of the job, 

and this specialization, combined with the necessity of keeping up with the speed of 

the moving assembly line during the production process, greatly accelerated 

production. The focus on a single model (the Model T) from 1908 onwards also 

facilitated the fragmentation of the production process. Finally, the Ford Motor 

Company's production incorporated the supply processes from intermediate goods 

into the sales operations in a single company which allowed for large-scale planning 

and cost-cutting in production. Ford first unified the sales operations with the 

production processes by spreading sales offices across America (in 1913 the 
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company had branch houses in thirty-one US cities). In 1911 John R. Keim Mills of 

Buffalo, New York, which produced steel components for Ford Motor Company was 

bought by it. In 1913, with the start of mass production in Highland Park, it became 

independent of the Dodge Brothers, which had previously produced chassis and 

engines for it (Flink, 1990, p.57-58).  This model, called vertical integration, would 

be used in other US sectors as well and would become an important feature of the US 

hegemony.  

  

All of these factors combined to drive down the cost and price of Ford's Model T, 

which Ford began producing in 1908, and this affordable automobile was met with a 

growing demand for automobiles and oil. Ford's Model T sold for $850 in 1908, 

when it was first introduced (Nash, 1968, p.4). This was considerably cheaper than 

its counterparts. But mass production, new manufacturing techniques and vertical 

integration made it even cheaper. By 1912, the price had fallen to $575, less than the 

average annual salary in the US that year.  By 1916, when the US entered World War 

I, the price had fallen to $360. Falling prices were accompanied by rising demand. In 

1916, 738,811 Model Ts were produced; this number was equal to half of the new 

cars in the US. The rapid increase in car usage brought with it an insatiable demand 

for oil. While 6 million barrels of gasoline were sold in the US in 1899, by 1919 this 

figure had risen twelve and a half times to 75 million barrels. In the same period 

[1899-1919], asphalt production increased 30-fold (Nash, 1968, p.4-6). The spread of 

the automobile marked a turning point in the development of the oil-based economy. 

At the same time, another process that would significantly stimulate oil consumption 

and extend its use across different industrial sectors was emerging. This was the 

rapid expansion of petroleum-powered machinery during the World Wars.  

 

3.4. Wars and New Geographies: Oil in the Period of Turbulence 

 

3.4.1. First World War 

 

In the period of 1914 and 1945, a significant part of which was spent in war or 

preparation for war, especially for European states, oil diffused into new sectors and 

geographies. It was during this turbulent period that the foundations of the oil 
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economy and US hegemony, which turned to full-scale expansion after 1945, were 

laid.  In 1914, coal had an overwhelming dominance in the world energy          

supply. Coal's share in primary energy supply was around 60%, while oil's share    

was less than 5% (Smil, 2017, p.396).  The UK was the largest energy exporter in 

1907, a few years before the war; “the value of the UK's coal trade surpassed £52 

billion, while the total value of all petroleum exports from the USA amounted to 

some £19 million.” (Clark, 1990 cited by Johnstone and McLeish, 2020, p.6).      

After the two world wars, this coal-based economic system and trade networks 

would be severely damaged, and a new ecosystem would emerge around oil, a new 

economic model that would spread around the world with the hegemony of the 

United States. 

 

The first example of the spread of oil in connection with the war was seen even 

before World War I began. In order to maintain its naval superiority over Germany, 

Britain began converting its warships to run on oil a few years before the war. This 

was a critical decision for Britain because while coal was easily available 

domestically, oil could be sourced from as far away as Persia, Russia and America, 

making its supply much more fragile, especially under wartime conditions. However, 

oil-powered ships were preferred by the British due to their technical advantages 

such as easier refueling, less space to store oil on board, and the ability to travel 

longer distances in less time than their coal-powered equivalents. In addition, oil-

powered ships emitted less smoke and were thus easier to move in secret. Due to all 

these advantages, the conversion of the British navy's ships into oil-powered ships, 

which had begun before the war, accelerated during it. At the beginning of the war, 

only 5% of the navy was oil-powered; by the end of the war, this figure had reached 

40% (Johnstone and McLeish, 2020, p.6). Similarly, US warships were converted to 

oil-powered ships in an accelerating trend during the war. On the other hand, 

Germany was only able to start this conversion after World War I, except for 

submarines. The biggest reason for this delay was undoubtedly Germany's oil supply 

problems. The German and British navies engaged in a major battle only once during 

the war. Although it is disputed who won the Battle of Jutland on May 31, 1916, the 

British navy dominated the North Sea throughout the war, and German ships did not 

venture far from their home ports, especially after the battle. This was due to the fact 
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that coal-powered ships could not be supplied in the distant seas and oil-powered 

ships were faster, longer-ranged, and easier to refuel (Yergin, 1991, p.172-173). The 

only exception to this situation at sea was the famous German submarines, which 

were extremely effective in both World Wars. These submarines had internal 

combustion engines and ran on diesel fuel. British naval supremacy and the 

economic blockade against Germany led the Germans to use their submarines to 

undermine Atlantic trade in particular. In 1917, Germany's attacks on merchant ships 

as well as warships disrupted the oil supply of Britain and France, which obtained 

ninety percent of the oil they needed for the war from the United States, and caused 

an oil crisis in these countries. This move by Germany was followed by the 

participation of the United States in the war, which had previously been providing 

indirect support to the Allies. The Allies convened the Inter-Allied Petroleum 

Conference in 1918 to find a solution to the ongoing oil crisis. The close 

coordination achieved through this conference, especially the cooperation of 

Standard Oil of New Jersey and Royal Dutch/Shell, together with the convoy system 

put into practice, solved the oil supply problem of Britain and France to a great 

extent and became an example of the cooperation of oil oligopolies that would be 

realized worldwide after the wars (Yergin, 1991, p.176-177). 

 

During the war, oil-powered machinery was extremely effective not only at sea but 

also on land and in the air, and played a key role in determining the outcome of the 

war. In the victorious wars of 1866 and 1870/1871, the Germans made effective use 

of railways for the organized transportation of their troops. At the beginning of World 

War 1, with the influence of these experiences, they had based their plans on 

mobilizing their troops on the Western and Eastern fronts as quickly as possible 

using railways. Soldiers would be transported to the nearest railroad station and then 

march to the firing line (Gliech, 2015, p.3). This plan, which had been effective 

against the French in 1870/1871, would fail this time. One of the reasons for this was 

that, unlike in previous wars, the French made effective use of oil-powered land 

transportation. The first example of this was the use of taxis in the defense of Paris at 

the beginning of the war, in September 1914. At the beginning of the war, Germany 

wanted to take Paris with the bulk of its forces and force France to surrender. When 

the Germans approached Paris in September, most of the French forces had retreated 
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to the south and east of the city. But when the surprise counterattack launched by the 

remaining forces on September 6 was successful, the retreating forces had to be 

quickly transferred to the combat line. This was done by Paris's three thousand taxis. 

For two days, the taxis transported thousands of troops to the front line and played a 

role in preventing the fall of Paris and a quick German victory (Yergin, 1991, p.168-

170).  The fact that France had the best roads in Europe and the importance of 

motorized vehicles at the beginning of the war multiplied the number of cars and 

trucks used during the war, contributing to the failure of the German offensive on the 

Western Front (including the Battle of Verdun).  

 

The British Expeditionary Force that went to France in August 1914 had just 

827 motor cars-747 of them requisitioned-and a mere 15 motorcycles. By the 

last months of the war, British Army vehicles included 56,000 trucks, 23,000 

motorcars, and 34,000 motorcycles and motor bicycles. In addition, the 

United States, which entered the war in April 1917, brought another 50,000 

gasoline-driven vehicles to France. All these vehicles provided the mobility to 

move troops and supplies swiftly from one point to another as the need arose-

a capability that proved critical in many battles. It was rightly said after the 

war that the victory of the Allies over Germany was in some ways the victory 

of the truck over the locomotive. (Yergin, 1991, p.171) 

 

Oil-powered machines also introduced the concept of aerial warfare. Airplanes were 

used for the first time by the Italians in the Tripoli War in 1911-1912. Aviation, 

which was a niche technology at the beginning of World War I, had turned into a 

giant industry by the end of the war. “Monthly [British plane] output increased from 

about ten per month at the war's beginning to 122 in 1917 and 2,688 in 1918.” 

(Johnstone and McLeish, 2020, p.6). It was the automobile industry (especially in 

engine technology) that drove the rapid development of the aircraft industry, 

especially at the beginning of the war. The increasing number of airplanes brought 

with it a growing demand for gasoline products. During the war, the aircraft industry 

underwent not only a quantitative but also a qualitative change. At the beginning of 

the war, airplanes were used only for information gathering, but as the war 

progressed, fighter planes and tactical bombing were developed, and the technical 

characteristics of airplanes were improved. By the end of the war, tens of thousands 

of airplanes had been produced, and the aviation industry had grown from almost 

nothing to a sophisticated industry (Yergin, 1991, p. 171-172). 
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In World War I, the transformation of the food system with petroleum-powered 

appliances had begun, although its effects would be fully realized in World War II 

and beyond. Submarine attacks during the war had disrupted Britain's agricultural 

imports and increased efforts towards self-sufficiency in agriculture. Until then, coal 

and steam technology had not led to a fundamental change in agricultural output; 

agriculture was still dependent on animal power. But oil and related technologies 

would radically transform agricultural production. In World War I, the use of tractors 

increased both in the UK and the US as the first steps towards this. Ford exported 

7,000 tractors to Britain during the war (Johnstone and McLeish, 2020, p.7). 

 

Table 3.2. The Global Petroleum Production between 1913 and 1918 (in thousands 

tons) 

 1913 1914 1915 1916 1917 1918 

Russia  9,200  8,900 9,100 8,700 8,600 3,700 

USA 34,000 36,400 38,500 41,200 45,400 48,800 

Austria-

Hungary 

1,100 900 700 900 900 800 

British India 1,200 1,100 1,200 1,200 1,200 1,200 

Romania 1,800 1,800 1,600 900 700 100 

Mexico 3,800 3,900 4,900 6,100 8,300 9,500 

Other 

Countries 

2,900 3,300 3,500 3,800 4,500 4,900 

Total 54,000 56,300 59,500 62,800 69,600 68,900 

Source: Gliech, 2015, p.2-3 

 

As a result, World War I marked a quantitative and qualitative threshold in the 

development of petroleum-powered tools. Technologies that would have taken 

decades to develop were developed in a few years under the pressure of war. The era 

of petroleum-powered machines in land, sea, and air vehicles began. Agriculture saw 

the first steps towards mechanization. The US, which supplied oil to the Allies 

throughout the war, became more important and influential in world politics. The 

United States' financial position changed with the war. Before the war, the US was a 

net debtor, particularly with Britain investing in its assets; during the war, it became a 
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net creditor. While European economies were severely damaged by the war, US 

industrial production rapidly increased to meet the needs of Allied and domestic 

production. Furthermore, at the end of the war, the US published the Fourteen Points, 

known as Wilson's Principles. Although many of these principles, such as the 

abolition of secret treaties, a reduction in arms spending, the removal of economic 

barriers between nations, and the promise of self-determination for national 

minorities, were never implemented after the war, they demonstrated the increasing 

role and prestige of the US in world politics. 

 

3.4.2. Interwar Years 

 

From the end of World War I onward, oil became a strategic commodity. The oil 

crisis experienced by England and France in 1917, in particular, and the dependence 

of the Allies on US oil during the war in general, led these countries into a 

competition to gain control of oil-rich regions at the end of the war. This struggle was 

particularly focused on the potential oil fields of the Middle East, which the defeated 

Ottoman Empire had recently lost. Competition for oil concessions in the Middle 

East actually began before World War I. Reports of rich oil fields in the region turned 

into a race, especially among European states, to secure concessions to extract oil. 

This race evolved into an agreement led by Ottoman Armenian Calouste Gulbenkian 

in 1912, and the establishment of the Turkish Petroleum Company. The shareholders 

of this company included banks/companies from England, Germany, the Netherlands 

and of course Gulbenkian himself (Yergin, 1991, p.185). These partnership efforts 

were interrupted by the outbreak of World War I. When the war ended, Germany 

could no longer claim Middle Eastern oil due to its defeat. However, the competition 

between England, France, and the United States went on; the last one provided 90% 

of the allies’ oil in the war. Every competitor in this race had its own reasons. 

England wanted to reduce its dependence on the United States for oil and obtain its 

oil from regions it had captured or from which its companies had received privileges. 

Although France had similar goals to England, its military power and diplomatic 

capacity were more limited than England’s. After the war, the United States joined 

the Middle Eastern oil race due to concerns that domestic oil reserves, of which only 

a small portion was known at the time, would run out in the near future due to 
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increasing oil consumption and its increasing influence in the world. However, 

England was in a very advantageous position in this race because it had captured a 

significant portion of the Ottoman lands in the Middle East, which were known to 

have oil. “Before the First World War, Britain controlled only 5% of the world’s oil 

production, but by the war’s end Britain had acquired 50% of the world’s known oil 

reserves.” (Johnstone and McLeish, 2020, p.7). Thanks to this advantage, they began 

to exclude US companies from oil exploration in the Middle East starting in 1919. 

The San Remo Agreement reached by England and France in 1920 further weakened 

the US position in the Middle East. According to the agreement, in return for the 

Recognition of Mosul as belonging to Britain and a general cooperation in the oil, 

Britain promised France a 25 percent share of the Turkish Petroleum Company. With 

the agreement, the regions held by Britain and France were closed to foreign oil 

companies (Nash, 1968, p.52). The US responded to this agreement with the Mineral 

Leasing Act of 1920, which included similar provisions. Any country or company 

that excluded US companies from Middle Eastern oil would not be able to access US 

oil fields. 

 

The exclusion of US companies from the Middle East directed them to Latin 

America. US companies had begun to extract oil in Mexico since the early 1900s 

(Rubio-Varas, 2019, p.49-50). The increasing need for oil in World War I increased 

production in Mexico and Argentina. Oil production began in Venezuela and Ecuador 

in these years. Interrupted maritime trade due to the war affected coal imports from 

England, and the scarcity of domestic coal resources led the countries in the region to 

use oil increasingly. By the end of the war, more than half of the oil production 

outside the US was made in Latin America. After the war, oil production continued to 

increase with the inclusion of US companies. In 1921, Mexico became the world's 

second-largest oil producer. In the 1920s, oil production in Venezuela increased 

rapidly, and Venezuela, unlike Mexico's taxation strategy for US oil companies in the 

1920s, followed an open-door policy for Royal Dutch/Shell and US companies, and 

in 1928, it took the title of the country with the most oil production after the US from 

Mexico (Rubio-Varas, 2019, p.49). “In 1921, Venezuela produced just 1.4 million 

barrels. By 1929, it was producing 137 million barrels…Venezuela had, within less 

than a decade, emphatically become an oil country.” (Yergin, 1991, p.236). Unlike 
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the Middle East, there was less pressure from British and European diplomats in the 

region and the US’ historically strong bonds with Latin American countries allowed 

US oil companies to gain oil concessions in Latin America more easily. On the other 

hand, Latin America, starting from World War I and its immediate aftermath, began 

to transition to an oil economy earlier than Europe and to fall under the hegemonic 

influence of the US. 

 

 

Figure 3.3. Coal and Oil in Latin America between 1890 and 1930 

Source: Rubio-Varas, 2019, p.48 

 

The price of Oklahoma crude, which was $1.20 per barrel in 1916, rose to $3.36 in 

1920 (Yergin, 1991, p.218). While the increasing profitability of oil encouraged the 

supply of oil from abroad, especially from Latin America, an exploration boom 

began in the US.  In addition to that, with developing technology, not only surface 

exploration but also underground exploration using refraction seismology began. 

Extensive use of new technologies brought results in a short time. Starting in 1924, 

large oil reserves were discovered in Oklahoma, Texas and New Mexico in the USA. 

When the reserves found in the US were combined with the increasing oil production 

in Venezuela, the Soviet Union and Romania, the global oil competition that had 
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been going on since World War I eased. The oil shortage and the fear of running out 

of oil gave way to an abundance of oil and fears of bottoming out in prices.          

This situation encouraged oil producers to come together and control the oil market. 

The ‘Red Line’ Agreement signed in Achnacarry in 1928 established the ‘Seven 

Sisters’ oil cartel, which would be very influential on the next 40 years. This cartel 

aimed to maintain stability and profitability in the sector by controlling and 

coordinating oil production in the world, especially in the Middle East (Johnstone 

and McLeish, 2020, p.7; Auzanneau, 2018). Thus, the tendency towards 

monopolization that we saw in the first birth of the sector in the second half of the 

19th century in Standard Oil and Shell, and in 1912 in the Turkish Petroleum 

Company, combined with the attempt to coordinate oil production and consumption 

worldwide, the first examples of which were seen in the oil crisis of 1917, and the 

Seven Sisters, which regulated the main raw material of the oil economy that 

reshaped production and consumption worldwide, were born. This cartel would play 

a very functional role especially after World War II, when the use of Middle Eastern 

oils would increase. 

 

The roaring twenties, the term widely used to describe fast growing economies and 

dynamism during 1920s in contrast to the crisis years of 1930s, concurrently fueled 

demand, especially in the USA, and the foundations of the oil economy that would 

dominate the whole world after 1945, and a new ecosystem of energy were being 

established through mass consumption and production, especially in transportation. 

“The enormous rise in the number of automobiles between 1924 and 1929, the 

widespread shift of home owners to fuel oil, and the expansion of chemical and 

synthetic industries requiring petroleum products created unprecedented demands. 

Even so, the pace of new oil discoveries in the midcontinent region, in the Gulf area, 

and in California often exceeded the growth rates of new markets.” (Nash, 1968, p. 

82). But the effects of this oil economy were more limited in Britain and indeed in 

Europe in general. There, railways were still more powerful than land transport, and 

the coal economy continued to dominate. In the interwar period, a ‘clash of cultures’ 

was ongoing between Britain and the US, between automobiles and railways, 

between old and new. The outcome of this struggle would be determined by World 

War II. 
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In contrast to the Roaring Twenties, the 1930s were years of economic crisis, 

political turmoil, and the preparation for World War II. The Great Depression, which 

began in 1929, manifested itself as deflation, unemployment, and a slowdown in 

economic activity. This slowdown, when the production that began in new oil wells 

was taken into account, meant a major overproduction problem for the US oil 

industry. This overproduction problem brought about great chaos, especially in states 

such as Texas and Oklahoma, where the oil industry had begun to play a significant 

role in their economies. Demands to reduce oil production became widespread, and 

oil production was limited by state controls, sometimes including the intervention of 

military units (Nash, 1968, p.112-125). Although the New Deal, which came to the 

agenda with Franklin D. Roosevelt's inauguration, did not bring any major 

innovations to the oil industry, the oil industry consolidated in these years, the flow 

of oil between the states was regulated in accordance with quotas, and relations 

between industry and the government were conducted with a general agreement. The 

mechanisms for coordinating domestic oil production established in these years 

would become even more important during the war years. 

 

In the 1930s, Germany, which was rearming and preparing for war, tried to 

compensate for the lack of access to oil reserves by producing synthetic oil. At the 

end of World War I, Germany lost access to the oil fields in Romania and Galicia and 

was unable to claim any Middle Eastern oil. This prompted Germany to use its robust 

chemical industry to produce synthetic fuels. IG Farben, founded in 1925 through the 

merger of six German chemical companies and transformed into a massive multi-

industry company by the 1930s, played a major role in these efforts. “Chemistry, 

coal, and necessity would make Germany ‘independent’ of most imported raw 

materials. Besides petroleum, German chemists also synthesized ammonia, 

methanol, rubber, acetylene, ethylene, benzol, and toluene.” (Toprani, 2019, p. 137). 

These efforts continued to intensify after the Nazis seized power. Although synthetic 

fuel production was always more expensive than imported oil and could never meet 

more than half of the rapidly arming country's consumption (more than 60% for 

gasoline), it served as one of Germany's mainstays in the run-up to the war (Toprani, 

2019, p. 171). Seizing oil fields to supplement the deficient production would be a 

defining factor in Germany's strategy throughout the war. 
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For Britain, the 1930s were the years when its strategy of establishing an oil supply 

chain independent of the US, which it had pursued since World War I, failed. 

Actually, agreements and investments in Middle Eastern oil during the 1920s had 

made Britain a major player in the oil sector. By 1929, 41% of the oil extracted 

outside the US was produced by British companies. However, the failure to ensure 

the security of the passage routes in the Mediterranean as a result of Italy's alliance 

with Germany in the 1930s and the fact that Britain did not have sufficient tanker 

capacity to transport the oil produced in the Middle East would make it dependent on 

the United States again during the war (Johnstone and McLeish, 2020, p.7). 

 

Table 3.3. Percentage of World Crude Oil Production by Major Producing Countries 

between 1918 and 1945 

 
Source: DeGolyer & MacNaughton, X, p.3 

 

3.4.3. Second World War 

 

World War II, which lasted from 1939 to 1945, saw significantly more oil use from 

the outset than the First World War. For example, in this war US troops in Europe 

used a hundred times more gasoline than in World War I (Johnstone and McLeish, 

2020, p. 8). Despite all of Britain's efforts during the interwar period, the Axis 

powers undermined its supply lines, leaving the Allies dependent on US oil, as they 
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had in the first war. The network of relationships formed around US oil not only 

strengthened the US's position in the post-war era but also served as a rehearsal for 

the US hegemony that would become fully operational after the war. Finally, the 

main tools of post-war US hegemony in the supply process, such as pipelines, the 

widespread use of plastic, and hybrid corn, emerged during this period and were 

widely used worldwide after the war. 

 

Unlike World War I, the warring states were aware of the importance of oil from the 

outset. Mechanized units on the ground, oil-powered ships at sea, and aircraft—now 

widely used not only for intelligence but also for bombing—made it impossible to 

operate, or wage war, without sufficient oil. The United States' close relationship 

with Britain, which supplied approximately two-thirds of the world's oil at the time, 

and the Axis Powers' lack of access to oil-producing regions like the East Indies, 

Latin America, and the Caucasus—put Germany and Japan at a disadvantage and 

forced them to develop various strategies to address these shortcomings. The first of 

these strategies was the use of synthetic fuel. This strategy was employed particularly 

effectively by Germany, whose chemical industry had been highly developed since 

the end of the 19th century. At the outbreak of the war, I.G. Farben, the Nazis' 

industrial arm, had 14 active plants converting coal into oil through hydrogenation, 

and six more were under construction. By 1940, synthetic fuel, at a rate of 72,000 

barrels per day, accounted for 46% of Germany's total fuel supply (Yergin, 1991, p. 

333-334). Approximately half of Germany's wartime oil consumption (more than 

half in the final years) came from synthetic fuels produced by hydrogenation from 

coal. Japan, extremely poor in natural resources, was heavily dependent on the 

United States for its oil supply. When the war in Asia began with Japan's attack on 

China in 1937, Japan, through the Synthetic Oil Industry Law, aimed to have 

synthetic fuel production reach half of 1937 energy consumption by 1943. However, 

this goal was not achieved, and synthetic fuel production never became a major 

source of oil supply in the country, as it did in Germany (Yergin, 1991, p. 308-309). 

 

Axis Powers' other strategy was to incorporate areas known to have rich oil reserves 

into their empires, which they aimed to establish. Romania, the largest oil producer 

in Europe after Russia, which the British tried to prevent from being captured by the 
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Germans for a long time during World War I and whose infrastructure was largely 

destroyed when it fell to the Germans towards the end of the war, was allied with 

Germany at the start of the war and became one of Germany's primary oil suppliers. 

At the same time, following the non-aggression pact with Russia, oil supplies to 

Germany began to come from Russia. This influx of oil from abroad, combined with 

synthetic oil production, ensured that Germany had sufficient oil reserves at least at 

the beginning of the war. The swift defeat of France also ensured that this country's 

oil reserves were transferred to Germany. However, in the long term, Germany also 

aimed to seize the oil wells of the Caucasus and the Middle East as part of the vast 

empire it aimed to establish in Eurasia. In other words, seizing these oil fields was 

one of the primary motivations of the Nazi armies that attacked the Soviet Union in 

1941 and advanced against Britain in North Africa. With Operation Blau, which 

began in the early months of 1942, the Nazis planned to seize the oil fields in the 

Caucasus and then advance into the Middle East. Although they approached this goal 

and captured small oil wells, they were stopped before reaching Baku, the primary 

source of oil in the Caucasus. Similarly, Rommel, who advanced as far as Al 

Alameen, 100 km from Alexandria in North Africa, aimed to reach the Middle East 

via Egypt. Like the Nazi armies in the Caucasus, they failed to achieve their goals. 

From 1943 until 1945, until the Soviet troops entered Berlin, the Nazis refocused on 

synthetic fuel production. The labor supply of the people they imprisoned in 

concentration camps and used as slaves played a significant role in this production. 

By 1944, one-third of the German synthetic fuel industry's workforce consisted of 

slave labor, and Auschwitz, where hundreds of thousands were killed, was one of the 

centers of synthetic fuel production (Yergin, 1991, p. 345-346). 

 

Japan, similar to Germany, wanted to break its dependence on the US for oil by 

seizing the East Indies (present-day Indonesia) and to provide domestically for the 

oil needs of its empire in Asia. The war that began in Europe in 1939 created the 

suitable conditions for Japan to achieve this goal. In 1940, the Tripartite Pact was 

signed with Germany and Italy, but despite this, the US, which prioritized Europe, 

continued to ship oil to Japan. The Nazi attack on the Soviet Union in June 1941 put 

Japan at a crossroads. Japan had to either attack the Soviet Union or continue its 

strategy of southward expansion. The threat of oil shortages influenced the decision, 
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and Japan continued to turn south rather than towards the Soviets. In July 1941, 

Indochina was invaded by Japan, and the US began to impose an oil embargo on 

Japan. Anticipating that its oil reserves would be depleted within two years of this 

embargo, Japan took swift action and planned to seize the East Indies and defeat the 

US in the Pacific. In December 1941, they carried out the famous Pearl Harbor raid 

and quickly began to occupy the region, which included the East Indies, which they 

called the Southern Zone. After this, the East Indies became Japan's main area of oil 

supply. However, as the war progressed, Japan's weak point became apparent. Japan 

was transporting oil from the Southern Zone to the Home Islands by ship, and this 

transportation was vulnerable to submarine attacks. The US launched a massive 

attack on Japanese merchant ships with submarines, and the US breaking of the 

codes used by Japan in communication increased the impact of these attacks. 

Although Japan tried to protect its maritime transportation with methods such as 

forming convoys, it was unsuccessful and shipping between the Southern Zone was 

severely damaged. “Of Japan’s total wartime steel merchant shipping, some 86 

percent was sunk during the conflict, and another 9 percent was so seriously 

damaged that it was out of action by the time the war ended. Less than 2 percent of 

American naval personnel—the submariners—were responsible for 55 percent of the 

total loss. Submarines from other Allied nations contributed another 5 percent.” 

(Yergin, 1991, p. 357-358). After these attacks, oil shortages became one of Japan’s 

main problems until the end of the war. 

 

For the Allies, the oil needed for the war was largely provided by the United States. 

Two years before the war, a committee in Britain explored the possibility of synthetic 

fuels based on the production of oil from coal, but this strategy was not implemented 

due to its cost, in other words, because it was believed that Britain could obtain oil 

more cheaply than the rest of the world. However, the German seizure of Romanian 

oil at the beginning of the war, the Italian disruption of Mediterranean transit routes, 

and Japan's expansionist policy towards South Asia limited Britain's ability to import 

oil from the rest of the world, and the United States became its main oil supplier 

throughout the war. The United States already accounted for two-thirds of the world's 

oil production and had a surplus of 1 million barrels of oil in 1940, equivalent to 

approximately 30 percent of the 3.7 million barrels of oil produced daily by the US 
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(Yergin, 1991, p. 371, 379). This surplus was initially provided across the Atlantic to 

Britain, and as the war progressed, it was provided to Europe, the Soviet Union, and 

its own navy's growing fuel needs. The US also increased its oil production from 3.7 

million barrels per day to 4.7 million barrels per day (an increase of approximately 

30 percent) from 1940 until the war ended in 1945. This massive production was 

transported primarily by tankers across the Atlantic, and German submarines and U-

boats launched attacks to intercept these shipments. After the US entered the war, 

these attacks extended to the US coast. Similar to Japan, the US struggled to respond 

to the initial attacks. In the first three months of 1942, the number of US tankers sunk 

was four times the number of newly built tankers (Yergin, 1991, p. 375). Britain's oil 

stocks have reduced to the critical level. However, trade continued with various 

methods were subsequently developed to deter attacks. The first of these was the 

establishment of US bases in the Atlantic. US bases were established in 

Newfoundland, Greenland, Iceland, and Bermuda. Tankers began operating in 

convoys with their escorting ships. A blackout was implemented along the US coast, 

and construction began on a pipeline to transport oil from Texas to the East Coast. 

The British and Americans' deciphering of German naval codes and the development 

of radar dealt the final blow to U-boats. This resulted in the destruction of 30 percent 

of German submarines in May 1943 alone, forcing them to retreat to safer areas 

(Yergin, 1991, p. 375-377). This accelerated the flow of oil to the Allies across the 

Atlantic for the remainder of the war, saving Britain, in particular, from the danger of 

running out of oil during the war. 

 

World War II served as a rehearsal for the establishment of post-war US hegemony. 

The first phase of this was the distribution of oil within a global international system. 

Oil was extracted and refined in the Southwest of the US, transported from there by 

tankers, then, in the final years of the war, by pipeline to the Northeast of the US, and 

from there, again by tankers, it was exported to wherever the Allies needed it. Each 

stage of this process required planning and global coordination, with the US at the 

center. This situation would continue after the war as a cartel system in which seven 

companies, known as the Seven Sisters, controlled global oil production and 

distribution. In the final years of the war, the US made moves to control the Saudi 

Arabian oil fields, which would become one of the global oil production centers after 
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the war, and US’ increased influence in the Middle East, from which it had been 

marginalized after World War I, served as significant steps toward establishing its 

hegemony. Another significant development was the innovations that enabled the 

diffusion of oil to all parts of social life during this period. The first of these was the 

construction of pipelines with significantly increased carrying capacity. The "big 

inch" and "little inch" pipelines, which established a line between Texas and the 

Northeast in the US, and the Government Pipelines and Storage System (GPSS), 

which transported oil to airports in the UK, were constructed during the war. While 

pipelines built before the war could carry a maximum of 125,000 barrels of oil per 

day, this figure rose to 350,000 barrels per day with the ‘big inch’ pipeline (Johnstone 

and McLeish, 2020, p. 8). Furthermore, the decisive role of aerial warfare in battle 

led states to develop the aviation sector. “With the ‘mass mobilization of science’ 

during World War II, a host of other scientific endeavors led to the rapid expansion of 

the aero-industry, further entrenching a reliance on oil. This included advancements 

in radar technologies, air precision, electronics, computing, and cabin pressure. 

Meanwhile, the US auto industry was redirected towards the war effort and played a 

central role in the mass production of tanks, trucks, jeeps, airplanes, bombs, 

torpedoes, steel helmets, and ammunition under huge contracts issued by the 

government.” (Johnstone and McLeish, 2020, p. 8). The reduction in agricultural 

labor due to military mobilization and the need to increase agricultural production 

during the war encouraged mechanization, the adoption of genetically modified crops 

such as hybrid corn, and the use of pesticides and fertilizers. These new crops and 

mechanization developed in the agricultural sector during the war would become 

widespread after the war, effectively making the food sector a part of the oil 

economy. These developments which emerged during the war, would become global 

in the new post-war world economy centered around the United States. 

 

3.5. Oil and US hegemony 

 

Arrighi (2010, Introduction) categorized the three periods of a hegemonic cycle as 

the rise, full expansion, and demise. According to this classification, a new hegemon 

first rises by constructing its own economic model within the old hegemony. Then, 

during a period of material expansion, it expands its model globally, then becomes 



 

 83    

the world's financial center, and finally loses its hegemonic power. All of these stages 

begin and end with a crisis. In other words, major crises are moments when capital 

accumulation is reshaped and capitalism changes form and center. The rise of the 

United States in the world system, which began after the Great Depression of 1873-

1896, or, to put it another way, its departure from the British model by utilizing a 

new energy source in a crisis environment, turned into a period of full expansion, that 

is, the material expansion of its hegemony, following a thirty-year period of turmoil 

(1914-1945) encompassing two world wars. During this period, just as Britain's coal-

steam-iron complex began to spread globally a century ago, the US production 

structure centered around oil, vertically integrated oligopolistic companies, and a 

consumer economy based on the mass consumption of petroleum products would 

spread globally. As with British hegemony, this material expansion would eventually 

stall, leading to a profitability crisis in the system in the 1970s, which would be 

overcome/delayed by financialization. Within this framework, the 2008 crisis can be 

seen as the start of the terminal crisis of US hegemony, which could result in the end 

of its hegemony. In the final chapter, I will discuss whether the global turmoil we are 

currently experiencing, which began with the 2008 crisis, will end with the 

establishment of a new hegemony by China, the most powerful hegemonic candidate 

and whose rise has been observed for a long time. In this chapter, I will discuss the 

relationship with the oil, how US hegemony expanded, how its material expansion 

was stalled in the 1970s, the period of financialization, and its similarities and 

differences with British hegemony. 

 

The US's oil-based economic system spread globally after the war. The institutional 

foundations for this were laid with the Bretton Woods Agreement, signed in 1944. 

This was an international monetary system centered on the US, which held two-

thirds of the world's gold reserves at the time. Similar to the gold standard 

implemented by Britain in the 19th century, the dollar's gold equivalent was fixed at 

a rate, and because other currencies were also pegged to the dollar, the international 

monetary regime was tied to the gold standard. This system led to the establishment 

of the International Monetary Fund (IMF) and the International Bank for 

Reconstruction and Development (IBRD), the predecessor of the World Bank. These 

Bretton Woods institutions, combined with the United Nations (UN), which was also 
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largely under US control, established the institutional bases for US hegemony. After 

these developments, other countries also began holding their reserves largely in 

dollars, attempting to resolve problems arising in the system through these 

institutions. For example, the dollar deficit in Europe, which widened after the war, 

was addressed through US aid, which would facilitate the expansion of the US 

economic system. The two nuclear bombs dropped on Japan at the end of the war 

completed this picture by demonstrating to the world the new hegemony’s capacity 

to use force accompanied by consent. 

 

By the end of the Second World War, the main contours of this new world 

order had already emerged: at Bretton Woods the foundations of a new world 

monetary system had been established; at Hiroshima and Nagasaki new 

means of violence had demonstrated what the military underpinnings of the 

new world order would be; and at San Francisco new norms and rules for the 

legitimization of state-making and war-making had been laid out in the UN 

Charter. (Arrighi, 2010, p.283) 

 

However, the process of expanding this hegemony differed from that of British 

hegemony a century earlier in two key respects. First, the limited role of trade in this 

expansion. British hegemony began to spread globally after Britain gradually 

liberalized its markets, particularly after the repeal of the Corn Law in 1846, which 

liberalized agricultural imports. Following this date, a period of free trade began, 

during which Britain sold industrial goods to the rest of the world while purchasing 

raw materials and agricultural products from them. Britain's small size and its 

economic model, which involved fragmenting production processes and bringing the 

raw materials and intermediate goods required for each stage of production from 

different regions of the world at the lowest prices, necessitated such liberalization 

and made trade an essential role in its hegemony. However, from the outset, the 

United States, with its continental size, had much less reliance on other countries for 

raw materials and market, including oil, and employed a vertically integrated 

corporate structure that enabled production processes from raw material procurement 

to consumer delivery within the same company (Chandler, 1977). In addition to that, 

with the introduction of mass consumption, the internal market was significantly 

expanded. A clear example of this was Ford's automobile production and sales 

structure. Thus, trade with foreign countries was not vital to the United States’ 
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economic model at least in the establishment of its hegemony. Therefore, Roosevelt's 

proposal to establish the International Trade Organization (ITO) would not be 

accepted by Congress; instead, the General Agreement on Tariffs and Trade (GATT), 

which served as a forum for trade negotiations and was much less binding, was 

adopted (Arrighi, 2010, p.286). The World Trade Organization (WTO) would be 

established much later, in 1995, during the waning days of its hegemony. Secondly, 

the United States' hegemony entered a period of full expansion during the Cold War. 

Its capacity to use force and generate consent was primarily in the capitalist 

countries, which were called, ironically, the "free world" by the US. The presence of 

a rival state in the system, although the Soviet Union's power was much more limited 

than the United States', determined the channels and means through which its 

hegemony could be expanded. For example, military power and armament 

expenditures were much more prominent in the expansion of US hegemony 

compared to British hegemony. The US engaged in battles such as the Korean War 

and the Vietnam War. Furthermore, it increased its military spending by assuming the 

role of protectorate over Western Europe, Japan, and, after the war, South Korea. It 

maintained its military control over Germany, Japan, and South Korea even after 

these countries imitated the US model and industrialized. The U.S. military control in 

these countries remains strong even today. While over 400,000 US troops were 

deployed in Western Europe in the 1950s, even by the end of 2025, the US will still 

have 54,300 active-duty troops in Japan, 36,400 in Germany, and 23,500 in South 

Korea (USAFacts, 2026). Perhaps due to this military dependence, even after US 

hegemony entered a phase of financialization and began to fade with the economic 

crisis of the 1970s, these countries, despite their growing industrial capacity, were 

unable to become alternative hegemonic candidates to the US.  

 

At the end of World War II, the United States accounted for approximately two-thirds 

of world oil production. Throughout the war, the United States provided 90 percent 

of the oil needed by the Allies. However, this situation would change with the rapid 

increase in oil production in the Middle East, particularly in Saudi Arabia. 

 

The increase in free world crude oil production was gargantuan: from 8.7 

million barrels per day in 1948 to 42 million barrels per day in 1972. While 
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U.S. production had grown from 5.5 to 9.5 million barrels per day, America's 

share of total world production had slipped from 64 percent to 22 percent. 

The reason for the percentage decline was the extraordinary shift to the 

Middle East, where production had grown from 1.1 million barrels per day to 

18.2 million barrels per day—a 1,500 percent increase! (Yergin, 1991, p. 499-

500). 

 

Table 3.4. World Crude Oil Production between 1918 and 1959 

(in thousands of barrels) 

 

Source: DeGolyer & MacNaughton, X, p.4 

 

So why did oil production in the Middle East increase so rapidly? The most 

important reason for this was the much lower cost of extracting Middle Eastern oil 

and the substantial profits it generated. 

 

…in the late 1940s, oil was selling for around $2.50 a barrel. Some grizzled 

stripper-well operator in Texas might only make a 10-cent profit on their oil. 

But in the Middle East, it only cost 25 cents a barrel to produce oil. Deducting 
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50 cents for other costs, such as transportation, and allowing a "profit" of 10 

cents on the $2.50 barrel would still leave a very large sum—$1.65 on every 

barrel of Middle Eastern oil. That sum would constitute rents. (Yergin, 1991, 

p. 432) 

 

This large rent per barrel not only encouraged the production of large quantities of 

Middle Eastern oil in the post-war stable environment but also initiated a decades-

long dispute over how this rent would be shared between producing companies and 

the countries where the oil was extracted. At the same time, the low cost of extracting 

Middle Eastern oil not only generated significant profits but also ensured the supply 

of large quantities at nearly constant prices for approximately 20 years. Allen (2009, 

pp. 88-89) used the term "backstop technology" to explain the widespread use of coal 

as an energy source, describing the process of supplying large quantities of 

traditional fuels with a decrease/increase in price while the price of new fuels 

remains unchanged. This process occurred for oil after World War II. As coal 

supplies dwindled, particularly in countries like Germany and Japan, which were 

defeated in the war, and in other countries not part of the defeated camp but affected 

by the war, such as Britain and France, oil began to replace coal as a cheap and 

readily available energy source. 

 

Another reason for the rapid extraction of Middle Eastern oil after World War II was 

the privileges granted to seven major oil companies (five American, one British, and 

one British and Dutch), later known as the "Seven Sisters," comprised primarily of 

US companies. US companies had acquired the oil extraction concession in Saudi 

Arabia, and despite Gulbenkian's best efforts, the agreement signed after World War I 

between partners of the Turkish Petroleum Company (TPC) and led by Calouste 

Gulbenkian had collapsed. By the late 1940s, the Seven Sisters controlled 90 percent 

of the oil reserves excluding those of the US, Mexico, and Communist countries, 75 

percent of the refining capacity, and 90 percent of the oil traded on the international 

market (Painter, 2009, p. 161). The growing power of US companies sought to turn 

these concessions into profitable businesses. However, the US, as the largest 

consumer of oil, had mobilized its domestic oil industry throughout the war, and 

even after the war ended, it still produced sufficient oil for the US. Directing Middle 

Eastern oil to the US could have depressed prices and threatened profitability. 
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Therefore, the Middle East's cheap oil was first diverted to Western Europe, whose 

coal infrastructure had been severely damaged by the war, and then to US 

protectorates like Japan and South Korea. The Marshall Plan served as a tool for this 

diversion, making these countries largely dependent on Middle Eastern oil, 

controlled by US companies, rather than relying on oil from the Soviet bloc. 

 

Table 3.5. The Seven Sisters: Global Oil Reserves and Production, 1949 

 Reserves (billions of 

barrels) 

Production (thousands of barrels daily) 

 US Outside 

US 

Total US Latin 

America 

and 

Caribbean 

Middle 

East 

Other 

Eastern 

Hemisphere 

Total 

British 

Petroleum 

 

0 13.9 13.9 0 0 704.7 1 705.7 

Royal Dutch 

Shell 

 

0.8 4.5 5.3 211 458.9 51 136.2 857.1 

American 

Sisters 

 

8.6 22.9 31.5 1,376.3 990 664.5 68 3,098.8 

Industry Total 

 
28 50 78 5,040 1,799 143.5 25.7 8,531 

Seven Sister’s 

Share of 

Industry Total 

33.6 82.1 65.0 31.5 80.5 99.0 79.8 54.6 

Source: Hanieh, 2024, p.85-86 

 

Table 3.6. The Seven Sisters: Global Refining and Cracking Capacity, 1949 

 Refining Capacity (thousands of 

barrels) 

Cracking Capacity (thousands of barrels 

daily) 

 US Outside US Total US Outside US Total 

British 

Petroleum 

 

0 707.9 707.9 0 137.5 137.5 

Royal Dutch 

Shell 

 

367 891.9 1,258.9 248.3 270.3 518.6 

American 

Sisters 

 

2,631 1,507.4 4,138.4 1,624 499.6 2,123.6 

Industry Total 

 

6,750 4,010 10,760 3,980 1,065 5,045 

Seven Sister’s 

Share of 

Industry Total 

44.4 77.4 56.7 47.0 85.2 55.1 

Source: Hanieh, 2024, p.85-86 
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Post-war aid to Western Europe was again justified by the presence of the          

Soviet Union and the "danger" it posed. The program was primarily justified by     

the perceived “danger” of communist revolutions in Western Europe during the    

Cold War, particularly in France and Italy, where communist parties had       

expanded significantly during World War II. Marshall Aid, officially known as        

the European Recovery Program, launched in 1948, played a significant role in       

the spread of the US's oil-based economic model in Western Europe. The       

program transformed Western Europe's energy regime and reshaped global oil 

networks by redirecting Middle Eastern oil to the region. Before World War II, 

Western Europe largely relied on the Western Hemisphere for its oil imports, with the 

Middle East accounting for around 20 percent of total oil imports. By 1947, the share 

of Middle Eastern oil in oil imports had risen to 43 percent, and by 1950, to 85 

percent (Painter, 2009, p. 168). Ten percent of the loans provided under Marshall   

Aid were used directly for oil imports to Europe (Johnstone and McLeish, 2020,      

p. 9).  

 

At the same time, this process not only shifted the region of imported oil but also 

transformed European economies, transforming oil into a primary energy source. 

“The share of petroleum products in the primary energy consumption mix of Europe 

at the end of the war was around 10 percent; by 1955, it was 21 percent, and by 1964, 

it was 45 percent.” (Johnstone and McLeish, 2020, p. 9). To encourage this 

transformation, the US prioritized roads over railways in Europe, supporting the 

purchase of vehicles, including tractors and aircraft, along with automobiles, with 

funds and grants.  

 

Pipelines built to facilitate oil imports from the Middle East to Europe also 

completed this picture. “In the 1950s, several pipelines were built connecting Europe 

to Mediterranean supply routes from the Middle East, and extensive networks of 

pipelines were built across Europe, including the TAP line completed in 1950, the 

Inter-Provincial in 1950, and the Trans-Mountain in 1953.” (Johnstone and McLeish, 

2020, p. 9). Consequently, Western Europe rapidly transitioned to an oil economy 

after World War II, a transition that was undertaken with US support and under its 

hegemony. 
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Figure 3.4. Shares of Prime Mover Capacities (percent) 

Source: Smil, 2017, p.390 

 

Japan, like Europe before and during World War II, was a coal-based economy. 

Japan's transition to an oil economy came later than Europe; until 1949, the US 

occupation government in Japan did not even allow Japan to establish oil refineries 

again. By the early 1950s, coal provided more than half of Japan's energy use, while 

oil accounted for only 7 percent (Yergin, 1991, p. 545). However, in the 1950s, Japan 

underwent rapid industrialization. It established heavy and chemical industries and 

began automobile production. Japan's post-World War II industrialization, under the 

direct influence of US hegemony, was this time based not on coal but on oil. The 

centrality of automobile production to industrialization was one of the most 

important indicators of this. "In 1955, the Japanese industry produced only 69,000 

cars; just thirteen years later, in 1968, that same industry produced 4.1 million cars, 

of which 85 percent were bought and used within Japan, and only 15 percent were 

exported." (Yergin, 1991, p. 546). The use of millions of cars within the country 

brought about rapid gasoline consumption and an oil economy. As emphasized 
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above, the very low oil prices throughout the 1950s and 1960s also contributed to 

this. South Korea's industrialization began in the 1960s following the recovery 

following the Korean War and accelerated throughout the 1970s and 1980s. 

However, the transition to an oil economy began before its industrialization. After 

World War II, South Korea signed an aid agreement with the United States in 1948, 

the same year that Marshall Aid began. This agreement was followed by the 1949 oil 

agreements to ensure easier entry of US petroleum products into the country (Kwon, 

2023, p. 1903). According to the agreement, the Korea Oil Storage Company 

(KOSCO), comprised of three major oil companies—Standard Vacuum, Shell, and 

California-Texas—became the sole company responsible for South Korea's oil 

import, storage, and distribution. Although KOSCO’s activities were interrupted 

during the Korean War, it continued after the Armistice and single-handedly 

controlled South Korea’s imports of petroleum products financed by US ‘aid’ and 

transported US petroleum products into the country until the establishment of the 

South Korean government’s state-owned enterprise Korean Oil Corporation (KOCO) 

in 1962 (Kwon, 2023, p.1905-1906).  

 

Table 3.7. World Crude Oil Production between 1960 and 1972 (in thousands of 

barrels) 

 
Source: DeGolyer & MacNaughton, 2024, p.4 

 

The 1950s and 1960s were a period of cheap oil and rapid growth. During this 

period, the US oil economy spread globally nearly a century after the expansion      

of Britain's coal economy. However, as its hegemony and oil-based economy 

expanded, the US's global influence began to wane. In the twenty-four years between 

1948, the year the Marshall Plan began, and 1972, the eve of the first oil crisis, US 
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oil demand tripled (from 5.8 million to 16.4 million barrels per day), Western 

Europe's oil demand increased fifteenfold during the same period (from 970,000 to 

14.1 million barrels per day), and Japan's oil demand increased 137 fold (from 

32,000 to 4.4 million barrels per day) (Yergin, 1991, p. 541). In other words, the oil 

economy was spreading particularly to Western Europe and Japan, while the US's 

relative weight within this global economy was diminishing. This could also be 

confirmed by the number of motor vehicles. In 1949, there were 45 million motor 

vehicles in the US and only 18.9 million outside the US; by 1972, there were 119 

million in the US and 161 million outside the US (Yergin, 1991, p. 542). The US's 

loss of power was not solely due to a decline in market share. Its strategy of 

developing its capacity to use force by maintaining high armaments expenditures, a 

fundamental characteristic of its hegemony, and of strengthening its hegemony 

against the Soviets through wars, had reached a stalemate in Vietnam. In addition to 

military failure, the US massacres in Vietnam strengthened anti-US movements in 

Third World countries, and Third Worldism, an idea that argues that formerly 

colonized and economically dependent countries share common interests and act 

together, was gaining ground. Within two decades, Japan and Germany had been 

rapidly industrializing, and their increasing production and accumulated capital were 

both creating overaccumulation, threatening the global profitability of capital, and 

undermining the Bretton Woods system, which was based on the gold-pegged dollar. 

For example, the Japanese automotive industry, which could only produce 69,000 

cars in 1955, had produced 4.1 million just 13 years later in 1968 (Yergin, 1991, p. 

456). The Bretton Woods system, implemented in 1944, was established under 

conditions where the US held 70 percent of the world's gold reserves. During these 

years, when wealth was largely concentrated in the US, the US held the gold 

equivalent of the dollar. However, as other countries accumulated more wealth in 

dollars and the US exported more dollars globally due to its growing consumption, 

the gold equivalent of the dollar ceased to exist, and some countries sought to 

exchange their dollars for the gold equivalent within the system. The US rejected 

these demands and ended the Bretton Woods system by repealing the dollar's gold 

peg in 1971. This US move would devalue the dollar, call into question its global 

standing, and be the first sign of a systemic crisis that would last throughout the 

1970s. 
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Table 3.8. Share of Selected Countries in World Vehicle Production (1950-2023) 

Year France Japan Germany China US 

2023 1.6 9.6 4.4 32.2 11.3 

2020 1.7 10.4 4.8 32.5 11.4 

2015 2.2 10.2 6.6 27.0 13.3 

2010 2.9 12.4 7.6 23.5 10.0 

2005 5.3 16.2 8.7 8.6 18.0 

2000 5.7 17.4 9.5 3.5 21.9 

1995 6.9 20.4 9.3 2.9 23.9 

1990 7.8 27.8 10.2 1.0 20.1 

1980 8.8 28.6 10.1 0.6 20.8 

1970 9.3 18.0 13.1 0.3 28.2 

1960 8.3 2.9 12.5 0.1 47.9 

1950 3.4 0.3 2.9 0.0 75.7 

Source: Ahmed, A.R.N. (2025), my calculations 

 

 

Figure 3.5. World Vehicle Production - Leading Countries by Volumes (1950-2020) 

(in thousands units) 

Source: U.S. Department of Transportation (2022), World Motor Vehicle Production, 

Selected Countries; Wikipedia (X), List of countries by motor vehicle production 
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Figure 3.6. World Vehicle Production - Leading Countries by Shares (1950-2020) 

Source: U.S. Department of Transportation (2022), World Motor Vehicle Production, 

Selected Countries; Wikipedia (X), List of countries by motor vehicle production 

 

By the early 1970s, the oil market was experiencing a crisis. As I mentioned earlier, 

Middle Eastern oil was generating significant profits, and how this profit would be 

shared between companies and the countries where the oil was extracted was a 

matter of contention. Seven major companies, five of them American, held 90 

percent of Middle Eastern oil production after World War II. The 50-50 system, first 

implemented in Venezuela in the 1940s and later implemented in Saudi Arabia and 

other Middle Eastern countries in the 1950s, was in effect between companies and 

countries. Under this system, oil ownership and production decisions rested with 

companies, while 50 percent of the profits were to be transferred to the country of 

extraction based on the posted price. Although the Organization of Petroleum 

Exporting Countries (OPEC) was founded in 1960, the main bargaining power until 

the 1970s revolved around the amount of the posted price that the country where the 

oil was extracted would receive. However, as oil consumption and production rapidly 
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increased, US control in the region began to weaken. In the 1960s, oil production 

began to expand to other countries, such as Libya and Algeria, alongside major 

producers like Saudi Arabia, Iraq, and Iran. In Libya, the Seven Sisters' control of 

production was weaker, with a significant portion of production being handled by 

relatively smaller Western companies called Independents, who sought to capture the 

market share of these seven major companies. Leveraging its geographical proximity, 

Libya became a production center for oil exports to Europe. “Through the 1960s, the 

country’s oil production grew faster than anywhere else in the world, and in 1968, 

Libya overtook Kuwait to become the fourth largest OPEC producer, just behind 

Venezuela, Iran, and Saudi Arabia. By this stage, almost a third of Europe’s oil was 

being supplied from Libya.” (Hanieh, 2024, p.136). The declining control of the 

Seven Sisters over the region was also weakening their bargaining power. 

 

Another development that eroded the bargaining power of companies in Middle 

Eastern oil was the entry of the US into the market as a major customer. By the end 

of World War II, the US accounted for approximately two-thirds of global oil 

production, exceeding its consumption. However, as the oil economy accelerated 

domestically during the 1950s and 1960s, domestic consumption nearly tripled from 

1948 to 1972 (from 5.8 million to 16.4 million barrels per day), while production 

didn't even double (from 5.5 million to 9.5 million barrels per day) (Yergin, 1991, 

p.499-500). The significant gap between production and consumption was met by 

imports. This not only tightened the oil market, increasing Middle Eastern countries' 

bargaining power vis-à-vis the US, but also fueled a glut of the dollar, devaluing it—

reducing Arab countries' real returns on oil. The termination of the Bretton Woods 

system in 1971 gave the US the ability to devalue the dollar at will, increasing the 

discontent of Arab countries, which received a share at a fixed dollar price per barrel. 

Finally, from the mid-1960s onward, the Soviet Union, influenced by the oil it began 

extracting from Western Siberia, began exporting oil at lower prices, undermining the 

dominance of Western companies in the global oil market. Overall, Soviet oil exports 

rose dramatically from 3.7 million tons in 1955 to 85.8 million tons in 1968, driven 

largely by the development of production in Western Siberia (Hanieh, 2024, p.134). 

Soviet oil was beginning to enter the European market, to which it was 

geographically close, weakening the control of major oil companies. Driven by all 
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these factors, the oil-producing states began to challenge the system that had existed 

for two decades (in fact, the system's founding can be traced back to the founding of 

the Turkish Petroleum Company, just before World War I). The initial spark came 

from Libya. Muammar al-Qaddafi, who seized power in a military coup in 1969, 

used the predominantly independent oil companies, including the fact that 30% of 

Europe's oil came from Libya and that the closure of the Suez Canal due to the Arab-

Israeli conflict made it difficult to source oil elsewhere, to force them to raise the 

posted price by 30 cents in November 1970. This move increased the Libyan state's 

share of the profits from 50 to 55 percent. This was a turning point; other countries 

also demanded increased shares and threatened Western companies with cuts to oil 

supplies if their demands were not met. This was a beginning, and throughout the 

1970s, Middle Eastern countries' demands continued to grow, encompassing not only 

dividends but also ownership of companies. The 1973 oil crisis essentially served as 

a means for companies, which had lost a portion of their profits to the countries 

where the oil was extracted, to pass this cost on to consumers. 

 

Table 3.9. Ownership of Crude Oil and Oil Sales Outside the US and USSR between 

1950 and 1979 

Crude holdings 1950 1957 1966 1970 1979 

Seven Sisters 98.2 89.0 78.2 68.9 23.9 

Other international 

companies 

 

1.8 11.0 21.8 22.7 7.4 

Producing countries 

 

- - - 8.4 68.7 

Oil sales 1950 1957 1966 1973 1979 

International oil 

companies – 

integrated channels 

 

92.8 82.4 80 69.6 46.6 

Third party sales 

 

7.2 17.6 20 22.5 11.2 

Direct marketing by 

producing 

governments 

negligible negligible negligible 7.9 42.2 

Source: Hanieh, 2024, p.146 
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Table 3.10. World Crude Oil Prices between 1969 and 2010 (Year- End Prices in US 

dollar/barrel) 

 

Source: DeGolyer & MacNaughton, 2024, p.13 

 

The 1970s were years when US hegemony and the world economy entered a crisis, 

and both began restructuring. The most significant indicators of this crisis were the 

oil shocks of 1973 and 1979. Although the oil embargo against Western countries, 

particularly the US, was lifted a few months later, citing US and Western countries' 

support for Israel in the 1973 Arab-Israeli War. Led by Egypt, one of the warring 
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parties, and Saudi Arabia, which had recently become closer, oil prices had nearly 

quadrupled compared to the pre-crisis levels. Prices would double again after the 

1979 counter-revolution in Iran (Hanieh, 2024, p. 127). The nearly eightfold increase 

in oil prices in just 7-8 years dealt a devastating blow to the industries of developed 

countries, which thrived on cheap oil, and to the economies of non-oil-exporting 

developing countries, whose oil imports played a significant role in their balance of 

payments. Developed countries attempted to overcome this energy price increase by 

relocating their industries to countries with abundant, cheap labor, particularly East 

Asia. Oil-importing developing countries, however, were forced to implement 

neoliberal policies such as trade liberalization, privatization, opening up to foreign 

capital flows, and labor market deregulation under the guidance of the IMF and 

World Bank in exchange for debt restructuring. The rapidly increasing profits from 

oil in Middle Eastern countries, particularly Saudi Arabia, were channeled into 

military spending and the financial assets of Western powers, particularly the US. 

The US, which had overcome the financial crisis of the 1970s, assumed a new and 

crucial role in maintaining its hegemony. 

 

The oil shocks of the 1970s had many causes, including the weakening of the US's 

overwhelming dominance in global production and consumption, as I have 

previously mentioned; the industrialization of Japan and Western Europe; the sudden 

surge in demand created by the rapid expansion of the oil-based economy after 1950; 

the end of the Bretton Woods system and the rapid devaluation of the dollar, 

particularly in 1971 and 1972; the rapid increase in Soviet oil exports from the mid-

1960s onward, fueled by the exploitation of West Siberian oil; and the desire of Arab 

countries to share more in the profits of Middle Eastern oil under conditions of 

weakened US power. The first consequence of the shocks was the loss of ownership 

of Middle Eastern oil reserves by Western corporations. In 1970, Seven Sisters and 

other Western oil companies held over 90 percent of oil reserves outside the US and 

the Soviet Union; by the end of the decade, this had fallen to less than one-third 

(Hanieh, 2024, p. 145). Oil companies in the Middle East were largely nationalized, 

significantly increasing the flow of money into the hands of the Middle Eastern oil-

rich countries. Between 1965 and 1986, OPEC revenue from oil sales to its Middle 

Eastern member countries alone was $1.7 trillion, 40 percent of which went to Saudi 
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Arabia alone (Hanieh, 2024, p. 145-146). However, the Gulf monarchies, especially 

Saudi Arabia, feared an uprising in their own countries during the Cold War, similar 

to the Socialist revolution in South Yemen or the 1979 Iranian Islamic revolution, 

and were politically and militarily dependent on the US.  

 

 

Figure 3.7. World Crude Oil Prices between 1969 and 2010 (Year- End Prices in US 

dollar/barrel) 

Source: DeGolyer & MacNaughton, 2024, p.13 

 

This dependence was compounded by their countries being too small to absorb the 

enormous sums they were generating. Under US guidance, from the 1970s onward, 

they invested the majority of their capital in arms purchases and in Western, mostly 

US, financial assets. Between 1972 and 1978, US military exports to Saudi Arabia 

increased more than tenfold, and by the end of 1977, one-fifth of US Treasury notes 

and bonds held by non-US central banks were directly held by Saudi Arabia (Hanieh, 
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2024, p. 150-151). Furthermore, by 1975, all OPEC members decided to trade oil 

exclusively in dollars, and the proportion of reserves held by OPEC members in 

dollars increased from 57 percent to 93 percent between 1973 and 1978. In other 

words, the financial surpluses of oil-producing countries, particularly Saudi Arabia, 

and the decision to trade oil exclusively in dollars played a significant role in 

maintaining the hegemony of the dollar, whose credibility had been severely shaken 

globally by the collapse of the Bretton Woods system (Hanieh, 2024, p. 151). 

 

The financial surpluses of the Gulf countries, also known as their petrodollars, 

played a significant role in the borrowing of oil-poor third world countries, which 

were experiencing increasing balance of payments deficits as the era of cheap energy 

ended, and in their collapse and forced acceptance of neoliberal programs as a result 

of the US interest rate hikes in the early 1980s. 

 

All told, total Third World debt grew from $90 billion to $817 billion between 

1971 and 1983, with debt service payments rising from $11 billion in 1971 to 

$131.3 billion by the end of 1982. In effect, these payments on debt sucked 

up wealth from poorer countries and deposited it in the leading Anglo-

American banks and financial institutions operating in the Euromarkets…the 

Euromarkets – de-regulated European financial markets that permitted banks 

and companies to deal in currencies denominated differently from their 

domestic markets. The largest of these Euromarkets was the ‘Eurodollar’ 

trade in the City of London, where dollar-denominated transactions (such as 

loans, bond issuance, and deposits) could take place outside the US itself. 

(Hanieh, 2024, p.153-156). 

 

Euromarkets, which US banks and companies used as a platform to circumvent 

domestic restrictions, grew from $25 billion in 1968 to $575 billion in 1980 (Hanieh, 

2024, p. 153). A significant portion of this massive expansion came from 

petrodollars; during the 1970s, 35.5% of OPEC member countries' financial 

surpluses were deposited in Eurodollar banks (Basosi, 2019, p. 3). In the early 1980s, 

interest rates in the US rose above 20 percent in a short time, meaning that Third 

World countries, burdened with heavy dollar debt, were unable to service their debts. 

These countries negotiated with their investors to restructure their debts. The 

condition for debt restructuring or re-borrowing from the IMF and World Bank was 

the countries' adoption of neoliberal policies. Thus, during the turbulent 1980s and 
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1990s, these countries adopted, or were forced to adopt, policies that ceded national 

sovereignty to international financial capital including opening their borders to 

uncontrolled capital flows and repressing working classes, privatizing public assets, 

precarizing labor, and embracing free trade. The 1970s, like all major crises of 

capitalism, were fundamentally a crisis of profitability. Restoring profitability to 

meet the needs of capital in core countries required shifting production to areas with 

cheaper labor and opening up national borders to free trade and capital (financial 

capital). From this perspective, the neoliberal prescriptions imposed by international 

organizations on developing countries were a crucial part of capital's efforts to 

reshape and geographically relocate to maintain its profitability. In the context of the 

oil economy, both the shift of capital to regions with cheap labor as production 

capital and the expansion of consumption in developing countries through financial 

and trade liberalization enabled the oil-based economy (including natural gas) to 

spread to the most remote corners of the world. In essence, just as Britain's coal 

economy was embraced not only by developed countries but also by countries 

around the world following the 1873-1896 crisis, a similar process occurred for US 

hegemony after the crisis of the 1970s. The US became a financial hub, production 

shifted to developing countries, and the oil economy spread globally. 

 

Rapidly increasing interest rates in the US in the early 1980s led to a global recession 

between 1980 and 1982 (Hanieh, 2024, p. 156-160). During this recession, global oil 

consumption decreased by 10 percent between 1979 and 1983, while the decline in 

Western Europe and the Americas was significantly higher than average at 17 

percent. While consumption decreased, production, particularly from non-OPEC 

countries, increased. The Soviet Union was the world's largest oil producer, and its 

oil exports increased by 70 percent between 1980 and 1988. Meanwhile, due to rising 

prices in the 1970s, Mexico and the UK (from offshore fields in the North Sea) also 

increased their production, and by 1984, they were ranked 4th and 5th in oil 

production. Although Saudi Arabia reduced oil supply to prevent the decline in 

consumption from causing a major price collapse, prices continued to fall as other 

countries refused to join in, and non-OPEC production increased. Furthermore, Saudi 

Arabia was losing market share due to supply constraints, its share of global oil 

production falling from 15 percent in 1974 to 6 percent in 1985. Consequently, by 
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the end of 1985, when Saudi Arabia stopped restricting supply and increased 

production, prices nearly halved, falling from $27.56 to $14.43 within a year, and 

remained low until the late 1990s. 

 

 

Figure 3.8. US Crude Oil First Purchase Price between 1974 and 2025 (US dollars 

per barrel) 

Source: US Energy Information Administration, 2025 

 

The halving of oil prices in 1986 accelerated the disintegration of the Soviet Union, 

which had become heavily dependent on oil and natural gas exports to sustain its 

economy. By the early 1980s, approximately 60 percent of the Soviet Union's foreign 

exchange earnings were derived from oil and petroleum product exports (Shabad, 

1983). The decline in oil prices reduced the Soviet Union's export revenues, which 

increased the country's debt, disrupted the supply of many imported goods, including 

food, and combined with the country's political crisis, accelerated its dissolution. The 

collapse of the Soviet Union at the end of 1991 gave rise to fantasies that there was 

no alternative to neoliberalism and that capitalist countries would no longer 

experience major crises. These fantasies would be refuted by the major financial 

crisis that would occur within just 20 years. Nevertheless, this collapse, combined 

with financial deregulation and free capital flows, the establishment of the World 

Trade Organization in 1995, and China's accession to the organization in 2001, 

created a world more unified than ever before during US hegemony. Contrary to 

appearances, however, the contradictions within capitalism continued to develop. 

Global industrial production was increasingly shifting to East Asia, particularly 

China, the US's foreign trade deficits were widening, and as finance capital 

exhausted its existing profit opportunities, its appetite for risk increased. Following 

the 1997-98 Asian financial crisis, China's rapid industrialization, fueled by the 

influx of financial capital into developing countries, coupled with high growth and 
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rising consumption in these countries, would drive oil prices back up in the early 

2000s. By mid-2008, the price of oil would reach $147, its highest level in       

history.  

 

Table 3.11. World Oil Production between 2022 and 2030* (million barrels per day) 

 
*2025-2030 figures were projected by IEA. 

Source: IEA, 2025, p.137 
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Table 3.12. World Oil Demand between 2023 and 2030* (million barrels per day) 

 

*2025-2030 figures were projected by IEA. 

Source: IEA, 2025, p.136 

 

Although prices declined during the global economic crisis that began shortly after 

the peak, they would rise again to $114 in 2014. The high oil prices between 2000 

and 2014 encouraged alternative oil production methods, particularly in the US, such 

as shale oil, making the US a major oil producer and almost self-sufficient consumer. 
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Table 3.13. Percentage of World Crude Oil Production by Major Producing 

Countries 

 

Source: DeGolyer & MacNaughton, 2024, p.3 

 

3.6. Conclusion 

 

Oil (and natural gas can be considered together) became the second fossil fuel to 

reshape the entire world economy after coal. The first spread globally with British 

hegemony, while the second, under US hegemony, transformed global capitalism and 

socialist countries of the 20th century. Coal spread rapidly throughout the world, 
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starting with Britain's liberalization of the agricultural market in the mid-19th 

century, and oil spread rapidly around a century later after the end of World War II.  

However, as the theory of systemic cycles of accumulation suggests that hegemonies 

deepen or expand capitalism with different means; they are not replicas of one 

another. In this context, I would like to emphasize two main differences between the 

oil and the coal era. These differences will also help us better understand the US 

hegemony. The first difference was in industrial structures. The first industrial 

revolution started with small-scale production. Small workshops, weaving looms and 

the inventions made by craftsmen during their work processes were the pioneers of 

the industrial revolution. On the other hand, large-scale production and monopolistic 

and oligopolistic structures formed in the oil industry and related automobile industry 

from the outset. Oil can be extracted much faster than coal, can be transported via 

pipelines, and allows producers or landowners to profit more consistently when 

supply is limited. These characteristics lead to a more concentrated market structure 

than coal.  

 

Monopoly and oligopoly, aimed at controlling supply, have been the most significant 

characteristics of the oil market since the last quarter of the 19th century.  In the last 

quarter of 19th century, Standard Oil dominated the rapidly developing kerosene 

market and largely eliminated its competitors. Although Standard Oil's monopolistic 

dominance was broken at the beginning of the 20th century, the oil market continued 

to be an oligopolistic industry in which competition was low, and the actors 

controlling the industry were in a limited number. The dominance of the seven major 

companies, called "The Seven Sisters," until the 1970s and the dominance of OPEC 

after the 1970s became different faces of this oligopolistic structure. The automobile 

sector has also formed a highly concentrated industry from the beginning.  Ford 

Motor Company, General Motors and Chrysler dominated the market for a long time. 

Fordist production and vertically integrated firms, which gather many production 

stages from the production of intermediate goods to sales in the same company, 

provide great advantages to giant companies in the automobile industry. Almost 150 

years have passed since Standard Oil first monopolized the oil market, and the oil 

and automobile sectors have still been oligopolistic markets, just the prominent firms 

and countries have changed.  
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Figure 3.9. Britain’s Share in 19th-century Coal Production and the US’ Share in 

20th-century Oil Production* (percent) 

* Britain's share is calculated by dividing the total production of the seven largest 

coal producers in those years by Britain's production. The US share is its share of 

world production. 

Source: Di Vittorio, 2006, p.185; DeGolyer & MacNaughton, 2024, p.3; DeGolyer 

& MacNaughton, X, p.3; and my calculations 

 

 

 

Figure 3.10. Britain’s Share in 19th-century Cast Iron Production and the US’ Share 

in 20th-century Motor Vehicles Production* (percent) 

* Britain's share is calculated by dividing the total production of the six largest cast 

iron producers in those years by Britain's production. The US share is its share of 

world production. 

Source: Di Vittorio, 2006, p.187; Ahmed, 2025; and my calculations 

1820
1920

1830
1930

1840
1940

1850
1950

1860
1960

1870
1970

1880
1980

1890
1990

1900
2000

1910
2010

Britain's share in coal
production

86.8 77.1 73.4 68.6 62.5 53.3 46.5 39.1 31.9 25.6

US' share in oil production 64.3 63.7 63 51.9 33.5 21.1 14.5 12.2 8.5 7.4

0.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0

1848
1950

1858
1960

1868
1970

1878
1980

1888
1990

1893
1995

1898
2000

1903
2005

1908
2010

1913
2015

Britain's share in cast iron
production

49.4 57.2 52.6 50.3 38.0 31.1 28.4 22.0 19.1 16.2

US' share in motor vehicles
production

75.7 47.9 28.2 20.8 20.1 23.9 21.9 18.0 10.0 13.3

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0



 

 108    

 

Figure 3.11. Britain’s Shares in 19th-century Coal and Cast Iron 

Productions*(percent) 

*Britain's shares are calculated by dividing the total production of the seven largest 

coal producers and six largest cast iron producers in those years by Britain's 

productions.  

Source: Di Vittorio, 2006, p.185, 187; my calculations 

 

 

 

Figure 3.12. US’ Shares in 20th Century Oil and Motor Vehicles Productions* 

(percent) 

* The US shares are its shares in world productions. 

Source: DeGolyer & MacNaughton, 2024, p.3; DeGolyer & MacNaughton, X, p.3; 

Ahmed, 2025; and my calculations 
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Another major difference between the coal and oil eras is the main type of goods. In 

the 19th century, the coal-steam power-iron complex in the industry generally made 

production of capital goods, such as other machines for industry, railways, 

locomotives, etc. However, oil and automobile industry from the beginning relied on 

the production of very famous consumer goods: automobile. A defining image of the 

famous "American Dream" was a motor car owned by every household. Thus, not 

only mass production but also mass consumption were the distinctive features of the 

oil era. Ford's Model T, introduced as a middle-class car at the beginning of the 20th 

century and sold in millions until 1928, can be seen as one of the premises of this 

consumer society. As we can see from the figure below, both overall energy use and 

the share of transportation in this energy consumption were much higher in the US 

oil economy than in the British coal economy. Today, the majority of the world's 

population has internalized these oil-based consumption patterns. We are conditioned 

to rapidly consume oil-based good from a wide range, from cars and their fuels to 

petrochemicals; from agricultural fertilizers to pharmaceuticals and so on. 

 

 

Figure 3.13. Per Capita Energy Consumption (Gj/Year) 

Source: Smil, 2017, p.301 

 

After the Second World War, the oil economy, which spread worldwide, created the 

US hegemony at least in the capitalist world. However, similar to the story of 
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England in the 19th century, while the oil economy centered on the US was 

established, a fast catch-up of Europe, Japan, and partly South Korea, which had 

been devastated by wars, has happened. These regions rapidly industrialized and 

caught up with the US in industrial production over a period of 25-30 years. As a 

result, the US, which had led the oil economy since the second half of the 19th 

century, began to lose its dominant role within this economy from the 1960s onward. 

Overproduction in industrial production, which began to threaten profitability, 

combined with the impasse of military Keynesianism for the US, especially in 

Vietnam and Middle Eastern countries seeking a greater share of oil production, 

triggered a systemic crisis in the 1970s. The crisis showed itself as shocks in the oil 

market, which had become the most important commodity in the global economy. 

This major crisis led to restructuring within capitalism. After the crisis, the US 

transformed from a production center into a financial center within the oil economy, 

as production rapidly shifted to Southeast Asia after the 1990s. During this period, 

the oil economy diffused into every corner of the world, and petrodollars and oil 

trade in US dollars played a significant role in maintaining US hegemony as a 

financial center. The collapse of the Soviet Union in the early 1990s provided a 

lifeline for US hegemony and its financialization-era ideology, neoliberalism, 

imposed on developing countries through various means. With the establishment of 

the World Trade Organization and the active role of IMF and the World Bank in 

developing countries, the world assumed a more united and liberal outlook than it 

had in a long time. 

 

This image of a united and liberal world that emerged after the collapse of the Soviet 

Union in the early 1990s disintegrated in the period that began with the 2008 crisis. 

The world is drifting into a chaotic period, marked by conflict between major powers 

and an uncertain future for capitalism. The period, in which the hegemon largely lost 

its ability to generate consent, and consequently relied increasingly on threat and 

force, and the dominant ideology before the crisis, liberalism, lost its influence, 

reminds us of the chaotic period between 1914 and 1945. On the other hand, the 

climate crisis, whose effects are becoming more visible year by year, adds a new 

dimension to this crisis and emerges as an obstacle to the continuation of the oil 

economy. When examined through the systemic cycles of accumulation theory, this 
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chaotic period is likely to be a period in which US hegemony ended after major 

upheavals, and a new hegemon rose with its own model. Considering that the last 

two hegemonies, namely Britain and the US, established their hegemony through the 

use of an energy source, the possibility of a new hegemony suggests that we should 

focus on the new energy sources and forms of organization to understand 

restructuring within capitalism. The conditions that paved the way for the chaotic 

period we have been living in since 2008, the possibility of a new hegemony and a 

new energy source as a principal means of this new hegemony will be examined in 

the last chapter by using the patterns obtained from the last two hegemons and 

current energy and its related sectors’ data. 
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CHAPTER 4 

 

 

IS THE WORLD ON THE VERGE OF A RENEWABLE ENERGY ERA?: 

CHINA’S RISE AND THE RESHAPING OF THE 21ST-CENTURY WORLD 

ECONOMY IN THE MIDST OF CRISES 

 

 

4.1. Introduction: Thinking about China's Rise Through 19th and 20th Century 

Energy-Hegemony Relations 

 

The world entered a ‘systemic chaos’ (Arrighi, 2010) with the 2008 financial crisis. 

The crisis, which began in the US, first spread to Europe and then caused stagnation 

in the economies of developing countries. Protectionism increased globally; tariffs 

rose, and rhetoric about unfair competition, particularly against China, became 

frequently voiced in the US and Europe. While the Covid-19 pandemic came after 

these events, it was brought under control with the development of vaccines. This 

pandemic revealed that state capacity in the US and Western Europe, in the centers of 

the global system, had been eroded significantly. From the mid-2010s onward, 

dramatic increases have been observed in the installed capacity of renewable 

energies, particularly in solar energy, and the production of electric vehicles 

alongside internal combustion engine vehicles rose rapidly. China-centric supply 

chains were established in these new production areas. These developments also 

coincided with the crisis of the US hegemony. Neoliberalism, which had become the 

main paradigm of centers of capitalism and US hegemony and was imposed on 

peripheral and semi-peripheral countries through the IMF and the World Bank since 

the 1980s, failed to address the problems created by this crisis and began to lose its 

influence. Despite keeping interest rates at very low levels for an extended        

period after the crisis, the US struggled to achieve the anticipated recovery.      

Starting with Trump's presidency in 2016, it weakened institutions such as the World 

Trade. 



 

 113    

Organization, the IMF, and the World Bank. It turned against the World Health 

Organization during the Covid-19 pandemic, leaving the organization in 2020. (It 

rejoined the organization during Biden's presidency but severed its ties again during 

Trump's second term.) During Trump's second term, which began in 2024, the US 

raised tariffs on nearly all countries and adopted a more aggressive foreign policy 

stance against other countries, including its traditional allies. Meanwhile, the effects 

of the climate crisis have exhibited themselves with droughts, floods, forest fires, and 

temperature records that are renewed almost annually. 

 

The intertwining crises indicate that the world is in a period of chaos, and that chaos 

is directly linked to the collapse of the existing hegemony. The experiences of the 

19th and 20th centuries’ hegemonies suggest that if a new hegemony can provide a 

way out of this chaos (perhaps after the chaos has deepened further), it is highly 

likely to be accompanied by an energy transformation. This requires examining 

whether traces of a new hegemony and energy transformation are present in the 

global economy. However, before doing so, I would like to summarize the key 

findings from the first two chapters of this thesis. These findings can guide us in 

identifying which developments deserve attention during this chaotic period we are 

going through, and if a new hegemony is indeed taking shape, help make it easier to 

trace its emergence. 

 

Following its accelerating growth in the 16th century, England exploited its abundant 

coal resources more extensively from the 17th century onward to overcome the 

obstacles posed by limited land and wood resources. Switching to coal was supported 

by innovations that enabled the replacement of wood, firstly in heating, then in 

workshops. By the late 18th and early 19th centuries, coal and steam power formed a 

complex, enabling the Industrial Revolution in England that would spread to the 

world after the mid-19th century.  As England's coal economy spread globally, 

railways and steamships became its primary drivers. Railways, in particular, not only 

offered profitable investment opportunities for large amounts of capital during their 

construction but also expanded the geographic scope of England's coal economy by 

integrating the regions where they were built into the market. The British economy 

functioned in the global economy as the huge warehouse where a wide variety of 
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goods circulated (imported, processed and exported) from different parts of the world 

and its economy was dominated by small-scale industrial production, although large 

oligopolistic firms, particularly those originating in the US and Germany, began to 

emerge in the country towards the end of the 19th century. Thus, trade was vital to its 

hegemony, and it implemented what Gallagher and Robinson (2023) named "Free 

Trade Imperialism." Under its hegemony, the coal economy spread first to Western 

Europe and the United States, and then the rest of the world. Numerous regions of 

Africa and Asia were integrated into the world market, mainly through colonization. 

However, as the coal economy spread, Britain's weight and power within the global 

economy declined. The industrial production of newly developing regions and the 

increased circulation of agricultural products due to reduced transportation costs led 

to the first Great Depression, which started in 1873. Although the crisis formally 

ended in 1896, the imperialist rivalry as a consequence of this crisis triggered World 

Wars I and II. The chaotic period that emerged between 1914 and 1945 was 

overcome by the US oil economy, which expanded globally after 1945. 

 

Due to its vast forested areas and abundant land, the United States transitioned to a 

coal economy only in the late 19th century. In other words, "coal surpassed fuelwood 

combustion, and coke became more important than charcoal, only during the 1880s" 

(Smil, 2017, p. 389). However, around the same time, another fossil fuel, oil, began 

to be used, first as kerosene for lighting and later as gasoline in the automobile 

market. Developments such as improvement in internal combustion engines, the 

innovation and industrial production of steel during the Second Industrial 

Revolution, Standard Oil's monopolization of oil production to control price 

fluctuations and ensure profitability, laid the foundations for the oil economy. By the 

early 1900s, this new economy in the United States experienced rapid growth, driven 

by developments such as low-cost mass production by applying Fordist production 

techniques in the automobile market and the discovery of new oil fields. World Wars 

I and II increased the use of oil-powered machinery. In both wars, the US, acting as 

the Allies' primary oil supplier, enhanced its global influence. Wars caused 

widespread devastation in Europe and Asia, paving the way for the post-war 

expansion of US hegemony and its oil economy. Post-war, the US, particularly 

through Saudi Arabia, maintained its dominance over the supply of this energy 
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source by controlling Middle Eastern oil, and by channeling it to other regions, 

particularly to Europe, and facilitated the expansion of the oil economy. The US oil 

economy, from its inception in the second half of the 19th century, exhibited a 

monopolistic/oligopolistic structure. The process of monopolization of oil supply, 

which began domestically with Standard Oil, continued after Middle Eastern oil 

production gained prominence, with the Seven Sisters, five of whom were   

American, controlling oil production. The automobile industry, an integral 

component of this economy and its driver, maintained its oligopolistic market 

character, dominated by a few firms both domestically and internationally, 

throughout US hegemony. These oligopolistic firms were organized as vertically 

integrated, huge corporations that reduced transaction costs by combining all stages 

of production and sales within a single company and allowed them to capitalize on 

economies of scale through their massive production. Although oil in the Middle East 

was nationalized by national governments after the 1970s crisis, which arose due to 

factors such as the decline of the US's influence within the global oil economy and 

the inability of the Keynesian economic structure implemented after the 1929 

depression to maintain capital profitability in an increasingly competitive 

environment, the oligopolistic structure of the oil market persisted, and revenue from 

oil, namely petrodollars, continued to flow to the US, which had become a financial 

center, through various means such as investment in US financial assets, military 

spending for US weapons, planes etc. US hegemony functioned as a military 

protector in the global system throughout the Cold War, a supplier of the US dollar 

and the server of financial systems in which global commercial transactions, 

especially oil trade, were conducted, a hub for multinational oligopolistic firms, and 

a massive market. However, US' renewed position as a financial center and massive 

market began to be jeopardized after the 1990s, as China's growing weight in the 

global economy led to widening trade deficits and a growing reliance on speculation 

in the US’ financialized and deregulated economy. The crisis that emerged in 2008, 

when the housing bubble created by deregulated financial markets burst, spread to 

other countries, particularly Europe and Japan, and plunged these economies into a 

long-term recession. Although the crisis that began in 2008 went through various 

stages, it marked the beginning of a chaotic period that has continued to the present 

day. 
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All in all, British hegemony in the 19th century used coal as an energy source. The 

increased use of coal, combined with innovations in iron production and the 

development of steam power, created the coal economy and the Industrial 

Revolution. This economy spread globally via railroads and steamships. Railways, in 

particular, both required extensive capital investments, opening up profitable 

opportunities for capital, and integrated the regions where they were built into the 

global economy. While Britain's industry exhibited a structure dominated by vertical 

fission, which means fragmented production stages, its economy, particularly 

London, functioned as an entrepot for the exchange of goods from all over the world. 

Its hegemony also contributed to capitalism by initiating capital goods production 

and expanding its geographical reach. 

 

In the 20th century, US hegemony used oil, and later, its sibling, natural gas, as its 

primary energy source. The widespread use of oil, combined with innovations 

enabling the use of the internal combustion engine, steel, monopolization in the oil 

market, and Fordist organization techniques in the industry, paved the way for the oil 

economy. While vehicles (cars, tractors, trucks, etc.) were the primary carriers of the 

oil economy in its globalization journey, fossil fuel-burning aircraft and sea vessels 

also played important roles. Throughout its hegemony in the global economy, it 

functioned as a supplier of oil (Middle Eastern oil was largely controlled by US 

companies until the 1970s), a military protector of the capitalist world, a hub for 

vertically integrated oligopolistic firms, and the owner of the dollar and financial 

systems upon which world trade is based. Its hegemony contributed to capitalism by 

deepening it with new organizational forms (such as vertically integrated firms and 

Fordist production) and by developing the production of consumer goods, 

introducing mass consumption to the world economy. 

 

The purpose of this chapter, within the framework outlined thus far in this thesis, is 

to investigate whether global capitalism is on the verge of a new hegemony, namely, 

Chinese hegemony, and an accompanying energy transformation: renewable energy, 

or more specifically, solar energy transformation. The pillars to be focused on during 

this research will be the main energy source(s), the industrial counterparts that 

enable/will enable the formation of the new energy economy and their innovation 
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processes, the sectors that will be its carriers in the world, new organizational forms 

and the position of the new hegemon in the world system during its hegemony and its 

possible contributions to capitalism. 

 

4.2. Development and Increasing Deployment of Renewables 

 

As in previous chapters, this chapter will address the development of the spreading 

energy source in the candidate country for the next hegemony. For the 21st century, 

the spreading energy source is renewable energy; namely wind and solar, and the 

hegemonic candidate is China. Since we are in an ongoing process, I will try to avoid 

drawing definitive conclusions as much as possible and, using the past experiences of 

hegemonies examined in previous chapters and current data, I will identify current 

trends within the theoretical framework of this thesis and discuss some scenarios for 

the future. 

 

First, I want to clarify the types of energy I will discuss under the category of 

renewable energy and touch upon their differences from fossil fuels. In this chapter, I 

will primarily deal with solar and wind energy under the category of renewable 

energy. Although other energy sources, such as hydro, biomass, and geothermal, are 

sometimes included within renewable energy, I will exclude them due to their weak 

potential for growth and their relative unimportance in the economy of China, the 

current hegemonic candidate.  

 

Renewable energy sources differ from fossil counterparts in two main aspects. First, 

the commodities traded in renewable energy are not the energy itself, but rather the 

manufactured products used to harness it. Therefore, unlike Britain and the US, 

which largely controlled the production and trade of the main energy source (coal 

and oil, respectively) during the material expansion phase of their hegemony, China 

controls the production and trade of wind turbines and solar panels that make wind 

and solar energy production possible. Second, unlike fossil fuels, energy from wind 

and solar cannot be obtained (or generated) continuously; its generation is 

intermittent and dependent on external factors. These two characteristics differentiate 

renewable energy economies from fossil fuel economies. Firstly, controlling the 
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industrial products that make energy production possible requires a more complex 

and investment-intensive process than directly controlling the energy source itself. 

China as the potential hegemon, is trying to establish a global supply chain for every 

stage of wind turbine and solar panel production and to gain a cost advantage in the 

production of these products. Producing cheap products and protecting the cost 

advantages in the sector necessitates global scale planning and it shows that 

investments in foreign countries must be taken into account in order to trace the new 

hegemony. Another characteristic, the intermittent nature of renewable energy and its 

dependence on external conditions, causes the rising need for energy storage, making 

energy storage far more important than fossil fuels for the widespread use of the 

resource. 

 

Studies on the widespread use of renewable energy gained popularity with the signal 

crisis of the US hegemony (a crisis indicating the transition of hegemony from 

material expansion to financialization). The two major oil crises of the 1970s and the 

increase in oil prices fueled the search for possible ways of using other energy 

sources worldwide. As a result, while projects to generate electricity from 

hydropower became widespread, there was also an increase in investments aimed at 

enhancing the usage of wind and solar energy, which were previously used in very 

limited areas, such as aerospace, and in related research and development activities 

aimed at reducing the costs of these energies. In the 1980s, rising production and 

slowing demand in developed countries (especially in the US) led to falling oil 

prices, reducing appetite for renewable energy in general. It hindered efforts to 

increase the use of solar energy. The use of wind energy increased more than solar 

but its share still stayed low even in Western Europe and the US. However, the real 

turning point in both sectors was the entrance of China to the scene in the early 

2000s. China's rapid increase in these sectors’ production in the early 2000s was the 

direct result of the transformation the country had undergone since the mid-20th 

century. 

 

Having been semi-colonized by Western powers, first and foremost by Britain, in the 

19th century, and then occupied by Japan in the first half of the 20th century, along 

with internal turmoil, China was a ruined country at the end of the Second World 
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War. However, the country entered a period of rapid development after the 

Communist Party of China (CPC), led by Mao Zedong, won the civil war and seized 

control in the mid-20th century. Many studies in the literature, when examining 

China's economic success, use 1978, the year when market reforms and opening up 

to the outside world began, as a point of reference. This narrative is also used as a 

means of linking China's success to capitalism and market relations entirely. 

However, this narrative cannot give a proper explanation for China's current success 

and why other Eastern Bloc countries that surrendered to market relations failed. 

Sometimes this is explained by the shock therapy applied to the Soviet Union 

countries and China's rejection of this shock therapy and its gradual transition to the 

market (Klein, 2007; Weber, 2021). While this seems like a reasonable explanation, 

in terms of the direction it points, this explanation also implies that the basis of 

economic success should be sought in capitalist market relations. However, when the 

sources of China's success are investigated, the most prominent factor seems as the 

implementation of a planned economic model by the Communist Party of China 

since 1949, in which international conditions have been taken into account along 

with the constant aim for modernization. Although market relations and exports 

became important parts of the economy after 1978, the planned structure of the 

economy remained unchanged. In fact, the secret to success lies not in whether or not 

shock therapy was applied when transitioning to market relations, but in the fact that 

important areas of the economy were never opened to market relations and the CPC 

continued to organize the economy as a whole. The rapid socio-economic 

development in the country, not only after 1978 but also during the post-Civil War 

years, confirms this thesis. During the Mao era, which lasted from the civil war to the 

beginning of the reform process, primary education spread throughout the country, 

average life expectancy almost doubled, irrigated land doubled, the use of fertilizers 

and high-yielding rice varieties became widespread in agriculture, and per capita 

income increased by an average of 5.9 percent annually between 1953 and 1978, 

meaning that average per capita income quadrupled in 25 years (Arrighi, 2007; 

Zhang et al., 2017, p. 636). 

 

Between 1952 and 1978, the communes had more than doubled China's 

irrigated farmland and disseminated improved technology, such as greater use 
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of fertilizers and high-yielding semi-dwarf rice, which by 1977 occupied 80 

percent of China's rice land… China's greatest advances in per capita income 

have occurred since 1980. But the greatest advances in adult life expectancy, 

and to a lesser extent in adult literacy, that is, in basic welfare occurred before 

1980. This pattern strongly supports the claim that China's economic success 

was built on the extraordinary social achievements of the Mao era. (Arrighi, 

2007, p.370-371). 

 

After 1978, the period of market relations being incorporated into the economy and 

opening up to the outside world began. The process, which started with allowing 

partial market production in agriculture and establishing export zones in coastal 

cities, attracting foreign capital with cheap labor, led to China's rapid growth in the 

1980s and 1990s and industrialization, particularly in labor-intensive sectors. China's 

entry into the World Trade Organization in 2001 marked a turning point. 

Membership in the Organization meant that China could export without being 

hindered by trade barriers, and the country, within a short period of time (less than 10 

years), increased its production not only in labor-intensive sectors but in almost all 

industries, transforming itself into the world's factory. As stated by Zhang et al. 

(2017, p. 638),  following 2001, the Chinese economy generated more than 70 

million new jobs and emerged as the global leader in a wide range of sectors, 

including automobiles, steel, cement, glass, housing, power generation, renewable 

energy, transportation infrastructure, and airports. This rapid industrial expansion 

was accompanied by a dramatic rise in energy demand, with China's energy 

consumption increasing by 146 percent between 1990 and 2008. 

 

4.2.1. 2001-2010: The Take-off Years of the Wind and Solar Industries 

 

Renewable energy manufacturing products began to be produced extensively in 

China from the early 2000s onwards, and the country became a world leader in 

renewables, especially in the production of solar panels and wind turbines. The rapid 

increase in the production of manufacturing equipment for renewable energies during 

these years was the result of a combination of internal and external dynamics. The 

first internal dynamic, as highlighted in the quote above, was the rapidly increasing 

energy demand as the country transformed into an industrial center, and the shift 

towards sources other than coal, the country's traditional energy source, to meet this 
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demand. This dynamic can be said to be particularly true for wind energy. At the 

beginning of the 2000s, the wind turbine export of China was at a very low level, and 

the turbines produced were used to generate energy within the country. “Before 2008 

very few Chinese turbines had been installed in any country outside China and 

exports accounted for just 4.3% of Chinese turbine manufacturers’ total sales 

volume.” (Shen and Power, 2017, p.683).  

 

Another internal dynamic was the environmental problems that arose from the 

excessive use of coal to meet the hugely growing energy demand. The air in China's 

cities had become polluted to the point of threatening human health. Between 2001 

and 2010, the country accounted for more than three-quarters of all new coal-fired 

power plants constructed worldwide, helping coal provide approximately 80 percent 

of China's electricity generation by 2010 (Zhang et al., 2017, p.639). This 

development came with significant environmental and public health costs. According 

to estimates by the World Health Organization (2007), outdoor air pollution caused 

around 517,700 deaths annually across the Asia-Pacific region during the initial 

years of 2000s, of which 275,600 occurred in China alone. Air quality conditions 

were particularly severe in urban areas; in 2008, only about 1 percent of China's 560 

million urban residents were estimated to be breathing air that met European Union 

safety standards (Andrews, 2008; World Bank, 2007). This situation intensified 

efforts to restrict coal consumption, especially in urban centers. Among the external 

dynamics, it can be said that the scaling up in production in almost all branches of 

industry created favorable conditions for the increase in the production of renewable 

energy products. The dynamism in other sectors created agglomeration spillovers for 

the renewable energy sector, and at the same time, cheap and large-scale production 

in sectors such as steel, cement, and glass provided cheap inputs for the products of 

renewables. Finally, the effort to create a new European-centered renewable energy 

market, led by Germany and Spain in the early 2000s, became an important external 

dynamic supporting the renewable energy industry in China (Shen and Power, 2017, 

p.684). The Kyoto Protocol was adopted at the end of 1997 to reduce greenhouse gas 

emissions. Unlike the US, European countries signed and ratified this agreement 

(although the US signed the protocol, it did not ratify it). Around the same time as 

the adoption of the protocol, the Social Democrats and Green parties came to power 



 

 122    

in Germany. Under their rule, in 1999 the 100,000 Roofs Programme for PV systems 

has started with cheap credit opportunities to stimulate demand and, in 2000, 

Renewable Energy Sources Act (EEG) which increased feed-in tariff (constant and 

long-term guaranteed price of electricity produced from solar) from 0.085 € to 0.51 € 

(99 Pfennig) per kWh was enacted to both reduce carbon emissions and provide their 

country with an advantage in the newly developing renewable energy sector (Stryi-

Hipp, 2004, p.3203-3204). This act and similar feed-in tariff mechanisms in 

European countries, with their generous support for renewable energy production, 

paved the way for Chinese firms to enter the solar energy sector. The sector has 

grown largely export-oriented to the European market; 95% of solar products were 

exported before 2012 (Shen and Power, 2017, p.684). 

 

We have discussed the internal and external factors that enabled the rapid 

development of the solar and wind industries in China since the 2000s. Now, I want 

to take a closer look at the development process of these two industries, both to 

address the differences in their sectoral structures and target markets, despite their 

development in the same years and to trace the unique characteristics of Chinese 

capitalism through these industries. Both the wind and solar industries began to grow 

in the early 2000s, and this growth accelerated from the mid-2000s onwards. While 

China held 4.4% of the global wind turbine market in 2005, this rate increased to 

50% in 2010, and for the solar PV market, these rates were 5% in 2004 and 

approximately 50% in 2010 (Korsnes, 2020, p. 94). So, what were the mechanisms 

that enabled this rapid development in China?  

 

I would like to start with the wind industry. The manufacturing and installation of 

large-scale, grid-connected wind turbines in China began in the mid-1990s. The 

"Ride the Wind" program, launched in 1996 with the goal of increasing large-scale 

turbine manufacturing and wind power generation, can be considered a milestone 

(Zhao, Hu and Zuo, 2009, p. 2884). Initially, the technology for these turbines was 

imported from countries such as Denmark, the US, the Netherlands, and Germany. 

This technology was then used by Chinese manufacturers through licensing 

agreements. For example, Goldwind, China's oldest large-scale wind turbine 

manufacturer, established in 1998, initially obtained the technology for its first wind 
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turbines from German manufacturers like REpower and Vensys through licensing 

agreements. These licensing agreements included conditions such as the prohibition 

of using the manufactured wind turbines outside of China and limitations on future 

designs. These conditions created obstacles to the export of Chinese wind turbines. 

There were also provisions requiring payment to the licensing company for each 

turbine produced (Korsnes, 2020, p. 70).  

 

From the 2000s onwards, wind turbine manufacturing accelerated. Starting in     

2002, the Chinese government began to encourage wind energy production      

through national wind concession programs, simultaneously transforming the     

sector. Within these programs, designated areas were allocated to companies    

meeting the criteria for wind farm construction. These criteria included local    

content requirements and turbine size requirements to reduce the sector's   

dependence on imported and expensive wind turbines. The local content   

requirement for turbines was set at 50% in 2003, increasing to 70% in 2004, and   

this requirement played a significant role in establishing a supply chain within    

China (Korsnes, 2020, p. 71; Wang, 2020). Between 2002 and 2007, a total of        

2.6 GW of wind turbines were installed in five concession rounds. At the end of 

2007, the total installed capacity of wind energy was 6 GW, meaning that the 

capacity installed through concession rounds constituted 43% of the total capacity 

(Korsnes, 2020, p. 72; Li et al., 2007). Each concession round was also a learning 

process for the central government. Conditions were gradually changed, and policy 

was refined. For example, in the first concessions, companies offering the lowest 

electricity price won the concession, but in 2005 this was changed to a weighted 

average of different factors such as price, localization rate, overall capability, and 

technical planning, with the price's share in the average weighting reduced to        

40% in 2005 and 25% in 2006 (Korsnes, 2020, p. 72). The experiences from       

these concession rounds also played a significant role in determining the 

government-guided prices in the Renewable Energy Law, enacted in 2006, and the 

national Feed in Tariffs (FiT) prices, implemented from 2009 onwards. The       

central government also encouraged the sector to operate according to its    

established standards (technical standards, turbine size, pricing, etc.) through these 

concessions.  
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Another intervention by the central government was the Renewable Energy Law, 

which came into effect in 2006 and was revised in 2009. This law obligated 

electricity grid operators to purchase generated renewable energy, while establishing 

the Renewable Energy Development Fund to cover costs such as subsidies for 

renewable energy and new grid connections. It was decided that a renewable energy 

surcharge would be added to electricity consumption charges to fund this fund. 

Furthermore, under the 11th Five-Year Plan covering the years 2006-2010, the 

central government mandated that large power generation companies ensure that at 

least three percent of their installed capacity by 2010 and at least eight percent by 

2020 consists of non-hydro renewable power (Korsnes, 2020, p. 68-69). This 

situation was particularly relevant for the five major power generation companies – 

China Energy Investment Corporation, Datang, Huaneng, Huadian, and State Power 

Investment Corporation – as wind energy was the focus of the domestic market until 

the 2010s. This has also enabled them to stand out as major investors. Local 

governments have also played an important role in accelerating wind energy. Local 

governments have seen wind power projects as an opportunity for the development 

of the local economy and the creation of new job opportunities, and have supported 

and rapidly approved these projects. Until 2011, the fact that wind power projects 

under 50 MW could be approved by local governments and those above this limit by 

the central government led to the emergence of many projects with a size of 49.5 

MW (sometimes built side-by-side, resulting in much larger actual sizes). Between 

2003 and 2011, more than 90 percent of constructed wind farms in China were 

approved by local governments (Korsnes, 2020, p. 67-73; Li et al., 2012). In 

addition, local governments have actively supported wind installations through 

subsidies. For example, Guangdong implemented its own Feed-in Tariff (FiT) in 

2004, five years before the national Feed-in Tariff (FiT) regulation of 2009. 

Similarly, many provinces have spearheaded wind power development in their 

regions with their own support mechanisms. 

 

In sum, large-scale grid-connected wind energy production in China began in the 

mid-1990s and accelerated in the early 2000s. Technology transfer through licensing 

with foreign companies was particularly significant in the early years. The export 

restrictions imposed by these licenses, combined with strong domestic demand, 
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meant that the wind industry produced almost entirely for the domestic market 

during these years (2001-2011). Support from central and local governments played 

a crucial role in the development of the wind industry. The central government 

encouraged rapid growth through concession rounds between 2002 and 2007, the 

Renewable Energy Act of 2006, and the national Feed-in Tariff regulation of 2009. 

Furthermore, the conditions and norms it imposed ensured the localization and 

standardization of the industry. Large power generation companies, primarily those 

producing electricity from coal, became major investors in the wind industry, partly 

due to the mandatory quotas imposed in the 11th Five-Year Development Plan 

(2006-2010). On the other hand, local governments, with the support of the central 

government, have seen the rapidly developing wind turbine manufacturing as an 

opportunity for the growth of their local economies and have supported the sector 

with mechanisms such as Feed-in Tariffs to attract this production to their states, and 

have rapidly approved projects within their jurisdictions. 

 

The solar PV industry, however, followed a different path from the wind industry 

during its initial years (Korsnes, 2020, p. 74-78). The sector is almost entirely export-

oriented; it produces for the profitable market created in Europe, especially in 

Germany, and has developed in a structure driven by newly emerging companies 

rather than established power generation companies, especially in its early years, 

without significant support from the central government and with little technology 

transfer through licensing. The development of this sector was primarily driven by 

China's accession to the World Trade Organization in 2001, freeing it from tariff 

barriers, the creation of favorable conditions for the development of new export-

oriented industries and the increase in demand in foreign markets. 

 

PV cell production in China began in the 1980s, primarily with equipment imported 

from Canada and the US, but in the late 1990s and early 2000s, new module and cell 

manufacturers entered the market to fill the gap in the European market. These were 

mostly small startups, and since central government support was primarily focused 

on wind energy during this period, they sought support mostly from local 

governments. Some local governments offered partial support such as cheap 

electricity and tax rebates in the hope of stimulating their own economies; these 
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companies also benefited from general support schemes, such as general high-tech 

support schemes, which did not specifically target the PV industry. For companies 

established during this period (1997-2004), such as Yingli (1997), Suntech (2001), 

Trina (1998), and Canadian Solar (2001), finding local authorities to provide support 

was crucial. For example, the founder of Suntech summarized this situation as 

‘proposals to a number of local governments across the country before finding a 

receptive audience in Wuxi’ (Zhang and White 2016, p. 607; Korsnes, 2020, p. 75). 

The absence of the need to purchase licenses, as in wind energy, and the inclusion of 

solar panels in the production of solar cells and modules, which require relatively 

less technical knowledge, also facilitated the work of these companies. China 

increased its share of the world solar panel market production from 1% in 2000 to 

5% in 2004. However, the real breakthrough occurred after 2004; as the sector 

achieved international success, it began to receive direct subsidies and incentives 

from local governments and also automated its production structure. With automated 

production equipment called "turnkeys," which literally start the production process 

by simply flipping a switch and could be easily imported and installed, companies 

like Sunenergy, Jinko Solar, LDK Solar, and JA Solar joined the ranks of the early 

established firms. Driven by the rapidly growing European market, China increased 

its share of global PV cell production from 5% to 50% between 2004 and 2010, with 

95% of this production exported to foreign markets, primarily Germany, Spain, and 

Italy (Korsnes, 2020, p. 74). Chinese companies started with cell production and 

later, technologically more complex, incorporated wafer/ingot, PV module, and 

finally silicon production into their supply chains. These were often areas where 

progress was made step-by-step to overcome challenges encountered along the way. 

For example, the supply shortages in silicon in the face of rapidly increasing PV 

demand between 2004 and 2008 led Chinese companies to produce silicon 

domestically instead of importing it. Of course, instead of these problems becoming 

a drawback for the market, China's strong industry, which enables the supply of 

many intermediate goods, its skilled workforce, and its large-scale public ownership 

of these processes, played a role in resolving them by incorporating new processes 

into the supply chain. Financial support for production processes through state-

owned banks played a significant role. After 2011, when problems intensified, 

central government intervention and support would also play a vital role in the 
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sector's future. As a result, between 2001 and 2010, both the wind and solar 

industries rapidly increased their share of global production, reaching 50%. Both 

industries benefited from the positive externalities provided by China's rapidly 

increasing industrial production during this period (domestic production of many 

intermediate goods, skilled labor, etc.), support from local governments, and credit 

facilities provided by state-owned banks. On the other hand, while the wind industry 

acquired technology through licensing under conditions such as export restrictions 

and per-unit payment obligations, and with generous support from the central 

government, it almost entirely focused on the domestic market, while the solar 

industry grew by exporting to the expanding European market, largely with the 

support of local governments and under a more automated production structure. 

Another difference between the two sectors lay in the quality of the manufacturing 

firms. While existing power generation companies invested in the wind industry in 

line with government policies, the main firms driving the solar industry were newly 

established startups. After 2011, both sectors would face internal and external 

structural problems following a decade of exponential growth. 

 

4.2.2. 2011 -2018 Period: Restructuring with the Global Crisis 

 

Over 90% of wind farms built between 2003 and 2011 were approved by local 

governments (Korsnes, 2020, p. 73). Local governments were implementing a rapid 

approval process in the hope of stimulating the regional economy. Furthermore, 

generous support from both central and local governments, along with the fact that 

solar energy was entirely export-oriented (not focused on the domestic market) 

throughout the 2000s, encouraged the sector's growth. As a result of these factors, the 

installed wind capacity growth rate in China exceeded 100% between 2006 and 2009 

(Yang et al., 2017, p. 5). However, this rapid growth created a mismatch between 

locally approved and constructed wind farms and centrally planned grid construction. 

The curtailment rate, which represents the wasted potential (electricity that can be 

produced but is not generated by the grid operator or wind farm operator), reached 

16% nationwide for wind energy (Zhu et al., 2019, p. 200). Furthermore, to benefit 

from the incentives provided, quantity had taken precedence over quality in the 

sector. Complaints increased about the poor quality of wind turbines, almost all of 
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which were installed domestically (and not exported), and the poor functioning of the 

installed turbines. As a result of all these factors, from 2009 onwards, the central 

government began taking steps towards standardization in wind energy and 

controlling the growth of the sector. In 2009, local pricing practices were abolished 

and national Feed-in-Triff (FiT) tariffs were implemented. Also in the same year, 

with the amendment to the Renewable Energy Law, it was decided that renewable 

energy planning should be carried out at the local level and that this planning should 

include "details of specific targets, allocations, a timeline, grid connection, service 

systems and supporting measures" (Huo and Zhang, 2012, p. 40). However, the real 

change in the sector occurred in 2011, when the authority of local governments to 

approve wind farms was removed, and all wind projects were required to obtain 

authorization from the central government (National Energy Administration). In 

addition, 18 new technical standards were issued in the same year, preventing turbine 

manufacturers who did not comply with these standards from building wind farms 

(Korsnes, 2020, p. 73). These changes significantly slowed down the increase in 

installed wind capacity; the growth rate, which was over 100% between 2006-2009, 

fell to around 70% in 2010 and 60% in 2011, then stabilized at around 30% after 

2011, and continued to grow at these rates in subsequent years (Yang et al., 2017, p. 

5). In short, the introduction of national tariffs (Feed-in Tariff) and centralization in 

2011 curbed the growth of wind energy and raised the technical standards in the 

sector. The sector's development in the 2010s continued more or less along this path, 

maintaining a growth rate of 25-30% annually, largely focused on the domestic 

market, driven by technical improvements and cost reductions driven by government 

policies. 

 

The central government also accelerated investments in transmission infrastructure 

after 2011. One of the biggest problems in renewable energy was building grid 

infrastructure between where renewable energy is produced and where it is 

demanded. For China, this sometimes meant a distance of 1,500 to 2,500 km, and 

transporting energy over such long distances was only possible with high-voltage 

transmission grids, which are quite costly and difficult to construct. Although 

renewable energy investments increased rapidly in the 2000s, grid infrastructure 

investments were insufficient compared to developed countries, which was one of 
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the reasons behind the increasing curtailment rates. However, this situation changed 

in the 2010s. Between 2011 and 2015, grid infrastructure investments increased from 

302 billion yuan to 452 billion yuan, and with the contribution of the central 

government approval requirement for new wind farm projects, curtailment rates fell 

from 12-16% for wind to 7% and from 10% for solar to 3% within a few years 

(Korsnes, 2020, p. 85). 

 

On the other hand, the centralization experienced in the Solar PV sector during the 

same years would enable the sector to grow within the country. The 2008 global 

financial crisis directly affected the European and US markets, the largest markets 

for Chinese solar panel manufacturers. The crisis, which began in the US at the end 

of 2007, spread to Europe in 2009 and turned into a widespread Eurozone crisis in 

2010. Under these conditions, the first support from the central government in China 

came in 2009 with the launch of the Golden Sun Demonstration Project (2009-2012), 

under which the central government committed to covering 50% of the investment 

costs for grid-connected solar PV systems and up to 70% of the investment costs for 

independent off-grid systems in remote areas (Wang and Liu, 2024, p. 9). Through 

this project, the government encouraged both domestic deployment and 

technological advancement in the sector (through investment subsidies). The second 

external shock for the sector was the cessation of subsidies in Europe in 2011-2012, 

as well as the decline of subsidies in the US and EU. Dumping investigations began. 

These investigations led the West (especially the US) to effectively raise tariff 

barriers against China's solar PV sector. The Chinese government's response was to 

introduce Feed-in Tariffs for solar power starting in 2011. These guaranteed 

purchase agreements for electricity generated from solar panels provided the sector 

with an opportunity to partially compensate for losses in Western markets. Although 

the feed-in tariff mechanism was gradually reduced after 2013, its guaranteed 

purchase agreements per kilowatt-hour remained the main mechanism encouraging 

the installation of solar panels within China, a country almost the size of a continent. 

 

Another development that enabled the sector to survive during these years was the 

reduction in costs. During this period, solar PV costs decreased by 90% from 2010 to 

2024, thanks to several factors: the relocation of silicon production, previously 
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largely imported, to the country, the modular production processes being carried out 

by Chinese companies, and technological advancements pioneered by Chinese firms, 

such as monocrystalline, crystal growth methods, and diamond-wire wafer slicing 

(IRENA, 2025; Zhong, 2025, p.4; Wang and Liu, 2024, p.8-9). This significant cost 

reduction demonstrated that China not only adopted and used existing technologies 

but also spearheaded innovation in the sector. This sometimes meant technological 

advancements, and sometimes modifications or design changes in product 

manufacturing processes. I will discuss this process, which Nahm and Steinfeld 

(2014) call "innovative manufacturing" and which is also evident in wind turbine and 

battery production, in more detail in the section on Chinese hegemony. However, the 

key point for this section is that these cost reductions, when subsidies are removed in 

the 2020s, will make solar PV a competitive (similar or lower cost) alternative to 

coal and natural gas-based electricity generation. 

 

The relocation of all production processes domestically, starting in the 2010s, also 

played a major role in achieving these cost reductions. China established its 

dominance in solar cell production in the 2000s, increasing its share of world 

production to around 50% in 2010, but still largely imported silicon, the first step in 

the production process. For example, in 2010, China exported 15-20% of its solar PV 

products to the US, but was still a net importer of solar PV technology from the US 

(Korsnes, 2020, p. 99). This was largely due to its imports of polysilicon from the 

US. Problems in silicon supply sometimes led to production disruptions. After 2011, 

when the US began imposing anti-dumping measures on finished solar products and 

the Chinese central government began actively intervening in the sector's 

development, silicon production also began to shift inward to China. This highly 

energy-intensive raw material production process began to be carried out in 

provinces rich in silicon resources and with cheap energy prices, such as Xinjiang 

and Yunnan (Wang and Liu, 2024, p. 5-6). Just seven years later, by the end of 2017, 

China had increased its share of world polysilicon production to 55% (Korsnes, 

2020, p. 100). In 2018, the central government imposed limits on grid-connected 

solar projects seeking subsidies and significantly reduced subsidies (Korsnes, 2020, 

p. 85; Zhong, 2025, p. 2). After 2018, the sector would grow, at least in the domestic 

market, without subsidies. 
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In summary, the period between 2011 and 2018 was a time of restructuring for the 

wind and solar industries, coinciding with the global economic crisis. While both 

wind and solar industries experienced exponential growth throughout the 2000s, the 

former focused on the domestic market, and the latter on export markets. In the 

domestic market for wind installations, uncontrolled permits issued by local 

governments, concerns about the quality of manufactured products, and 

inconsistencies between grid infrastructure and production necessitated central 

government intervention. The shift from local support mechanisms to a national 

Feed-in-Tariff mechanism in 2009, and the central government's decision in 2011 to 

centrally manage wind farm installation permits, eliminate local permit requirements, 

and raise standards for wind turbines, curbed the wind production's annual growth 

rate, which had exceeded 100%, and led the sector to a more controlled growth rate 

of 25-30% annually in the following years. For solar energy, the crisis that began in 

the US in 2008 and spread to Europe as the Eurozone crisis in 2010 narrowed export 

markets, cut subsidies from Europe, and, in addition, increased tariffs due to anti-

dumping investigations. Under these conditions, the central government encouraged 

the installation of solar energy within the country through various programs and 

support, and with the Feed in Tariff mechanism launched in 2011, it provided a fixed 

purchase guarantee, ensuring the establishment of solar energy within the country 

with state support until 2018. By 2018, the ratio of installed capacity within the 

country to the world had reached 35% for wind and 33% for solar (Korsnes, 2020, p. 

94). 

 

In China, the central government and provinces played complementary roles in the 

development of these sectors. While local governments rapidly facilitated the 

installation of wind energy within the country in the 2000s, they simultaneously 

provided tax advantages, financial support, and land allocation for factories to enable 

the export-oriented solar industry to grow. The central government, on the other 

hand, held tenders for wind farms, previously associated with the coal and power 

generation sectors. 

 

The central government supported the wind industry in the 2000s through the 

redirection of large state-owned companies into the wind industry, the Renewables 
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Law, five-year development plans, and credit facilities provided through a state-

controlled financial system. In the 2010s, it offered generous support to the solar 

industry, whose export markets were shrinking. When uncontrolled production began 

to cause problems, the central government prevented the formation of bubbles in the 

sectors before a major crisis occurred by centralizing installation permits, reducing 

subsidies, and raising technical standards. Another role of the central government in 

the 2010s was the construction of high-voltage transmission lines, a very costly and 

difficult undertaking. Thanks to these lines, the mismatch between areas where 

renewable energy is produced and areas with high electricity consumption decreased, 

and the curtailment rate fell for both wind and solar energy. 

 

The average cost of a solar panel fell by 90% from 2010 to the mid-2020s (UN, 

2025, p. 21). This cost reduction was driven by factors such as the relocation of 

silicon production, the first link in the supply chain, to domestic production, 

innovations in the sector, the modular organization of production (dividing it into 

parts), and fierce competition among panel manufacturers. These cost reductions 

were the main reason for the sector's re-emergence in both domestic and international 

markets and its rapid growth in the 2020s. The wind energy industry, on the other 

hand, improved its technical standards and achieved partial cost advantages during 

these years, but despite some attempts at exporting, it did not reach large-scale export 

figures. Its domestic growth rate stabilized, and it continued to largely produce for 

the domestic market. 

 

4.3. Renewables-Battery-Minerals Complex 

 

From 2019 onwards, the quantitative increase in renewable energy began to merge 

with a qualitative transformation. This qualitative transformation involved the 

formation of a new ecosystem around solar and wind energy, and its expansion into 

other countries. In this section, I will focus on the production and consumption 

networks of renewable energy (solar and wind), batteries, and minerals needed in 

new industries, which I see as the three pillars of this post-2019 ecosystem. In the 

previous section, I examined how the solar PV and wind turbine industries developed 

in China, the driving force behind these sectors, and their positions in domestic and 



 

 133    

international markets during this development process. With the significant reduction 

of subsidies in the solar energy sector in 2018, the solar and wind industries in China 

began to continue on their own in the market. Although the growth of the solar PV 

sector slowed down with the cessation of support in 2018, after 2019 the sector 

began to grow rapidly and expand its sphere of influence beyond China, this time not 

only to European and US markets but also to the markets of developing countries. 

The wind energy industry, having entered a stable growth trajectory, transformed 

into a new growth spurt towards the mid-2020s. While it had been producing for the 

domestic market for many years, in recent years it has increased both domestic 

installations and export figures. Furthermore, advancements in battery technology 

and the significant increase in sales of its consumer product, electrical vehicles, both 

domestically and internationally, combined with China's control over the production 

of minerals necessary for solar PV, wind turbines, and batteries, and its investments 

in these areas, have created a new renewable energy ecosystem. After discussing the 

emergence of this ecosystem after 2018 and its unique characteristics in this section, 

I will address how this ecosystem spread to other countries and what findings it 

offers regarding the potential character of Chinese hegemony in the next section. 

 

The main factor that led to the end of direct government support for both solar and 

wind energy by the end of the 2010s was cost reduction. The Feed-in Tariff system, 

which significantly reduced prices in the late 2010s, was completely phased out for 

wind energy in 2020 and for solar energy in 2021 (Firoz et al., 2025, p. 30; Chen, 

2025, p. 876). Although government subsidies ended in the early 2020s, the state 

continued to support these two industries with electricity infrastructure investments, 

provide loans through state banks to enable access to foreign markets (to mitigate 

risk and provide financing), and invest in the supply of critical materials (such as rare 

earth minerals). However, the rapid decrease in the cost of generating electricity 

from solar and wind made these two sectors quite attractive even without direct 

government support, leading to a boom, especially in solar energy production and 

installations. What drove these significant cost reductions? For wind energy, the 

main factor driving the cost reduction was the increase in the average size and 

capacity of a wind turbine. By 2023, the average capacity of newly installed wind 

turbines had reached 3.4 MW in the United States representing a 5% increase from 
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2022 and a 375% increase compared to 1998 (Firoz et al., 2025, p.3,21). Similar 

average capacities of approximately 3 MW were observed in China, Europe, and 

India, reflecting broader global trends. Turbine dimensions have also expanded 

significantly, with the average rotor diameter reaching 133.8 meters in 2023, an 

increase of 2% from the previous year and 178% since 1998. Likewise, the average 

hub height rose to 103.4 meters, 5% higher than in 2022 and 83% greater than in 

1998. Although larger and more efficient turbines typically entail around 10%  

higher costs per megawatt of installed capacity, their larger rotors and taller      

towers enable them to generate 20–30% more electricity. These technological 

improvements have been a key driver behind the global decline in the levelized     

cost of energy (LCOE) for wind power since 2010. Simultaneously, the increase in 

power demand and power transmission line capacity also increased the efficiency of 

wind turbines. Capacity factors, which represent the ratio of the energy a turbine 

produces in a given time period to the maximum energy it can produce, increased 

from 24% in 2022 to 28% in 2024 due to the influence of these factors (see the figure 

below). 

 

 

Figure 4.1. Global Total Wind Power Generation Installed Capacity and Capacity 

Factor 

Source: Firoz et al., 2025, p.11 

 

Another development in the sector during the 2020s was the disruptions in the supply 

chains faced by European and American manufacturers and the impact of global 
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shocks on the wind energy sector. Wind turbine manufacturing is more complex than 

solar PV and involves a much larger number of materials. Wind turbines contain 

components more than 8,000 individual parts produced by more than 1,000 different 

suppliers (Nahm and Steinfeld, 2014, p. 291). This material diversity made European 

and US manufacturers, who were dependent on imported raw materials and 

intermediate goods, more vulnerable to economic shocks.  

 

 

Figure 4.2. Top 10 Global Original Equipment Manufacturers (OEMs) for Wind 

Industry-Based Wind Power Installed Capacity in 2016 

Source: Firoz et al., 2025, p.14 

 

First, the Covid-19 crisis of 2020-2021, followed by the Russia-Ukraine War, a 

period of rising inflation, and the announcement by China that it might reduce the 

supply of rare earth minerals due to increased tariffs and sanctions, all increased the 

costs for Western wind turbine manufacturers, disrupted supply chains, and increased 

uncertainty in the sector. For example, the Russia-Ukraine war and the unilateral 

sanctions imposed by the West upon its commencement made it difficult to obtain 
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essential raw materials for wind turbine production, such as steel and nickel, and also 

increased the price of energy used in production. Similarly, rising inflation increased 

the price of intermediate goods, and China's statements that it might restrict the 

supply of rare earth minerals to other countries raised concerns about the future. On 

the other hand, China largely..." By localizing its supply chain, China prevented 

disruptions in supply chains ranging from rare earth minerals to iron and steel and 

other minerals, thus maintaining low energy prices. This resilience gave Chinese 

wind turbine manufacturers an advantage over their Western competitors and 

increased their market share. In 2024, China controlled 65% of wind turbine original 

equipment manufacturers' capacity, and four of the top five companies in wind 

installations that year were Chinese, accounting for 54% of global installations (Firoz 

et al., 2025, p.12-13). In contrast, eight years earlier, in 2016, four of the top five 

companies in installations were Western (see figures below). 

 

 

Figure 4.3. Top 10 Global Original Equipment Manufacturers (OEMs) for Wind 

Industry-Based Wind Power Installed Capacity in 2024 

Source: Firoz et al., 2025, p.13 
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As the figures show, although its share is still low, the installation of offshore wind 

farms has started to increase in the last 8 years. The total installed capacity of 

offshore wind farms reached 82 GW by the end of 2024. Although the installation 

and maintenance costs are higher than onshore wind farms, it is stated that the energy 

production potential is greater in offshore wind farms due to reasons such as higher 

wind speeds and consistent wind direction at sea. In this new type of farm 

installation, China ranks first with a 54% share in 2024. 

 

 
Figure 4.4. Offshore Cumulative Installed Wind Power by Country in 2024 

Source: Firoz et al., 2025, p.10 

 

 

Figure 4.5. Top 20 Countries’ Cumulative Installed Wind Power from 2000 to 2023 

Source: Firoz et al., 2025, p.7 



 

 138    

In the field of wind energy, despite the increasing crises in the world after 2019, the 

Chinese wind industry continues its stable growth. China's control over almost every 

link in the complex wind turbine supply process, which requires the procurement of 

many goods and raw materials, makes Chinese wind turbine manufacturers less 

affected by geopolitical fluctuations than Western manufacturers. Furthermore, the 

fact that the average wind turbine is becoming larger, more efficient, and smarter 

continues to reduce the cost of electricity generated from these turbines. While 

onshore installations still dominate, there has been noticeable growth in offshore 

wind installations in recent years. This stability of the Chinese wind industry, 

coupled with the weakening of Western manufacturers, is also leading to initiatives 

aimed at increasing exports in a sector that has historically focused on the domestic 

market; I will examine this issue in more detail in the section on Chinese hegemony. 

 

 

Figure 4.6. Global Weighted Average Total Installed Costs and LCOEs for Utility-

Scale Solar PV Systems, 2010-2023 

Source: UN, 2025, p.21 

 

The cost of solar panels fell by 90% from the mid-2010s to the mid-2020s (UN, 

2025, p. 21). Thanks to these cost reductions, electricity generation from solar energy 

began to become cheaper than electricity generation from fossil fuels from the early 

2020s onwards. This sharp decrease in costs accelerated installations both in China 
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and other countries in the early 2020s, allowing the sector to achieve exponential 

growth during these years. Global cumulative installed solar installations reached 

724 GW in 2020, 1 TW in 2022, and 2 TW in early 2025. That is, it almost tripled in 

3-4 years. In 2023, the Global Levelised Cost of Electricity for utility-scale PV 

reached 0.044 USD/kWh, a cost 50% lower than even the cheapest fossil fuel. 

During those years, China controlled 80% of the solar PV production chain. 

 

 

Figure 4.7. Global New and Cumulative PV Installed Capacity, 2003-2024 

Source: UN, 2025, p.19 

 

Now I will examine the underlying reasons for these cost reductions and accelerating 

installations in the sector. The primary reason for such significant cost reductions in 

the sector is the fierce price competition among Chinese firms vying for market share 

in the growing market. This fierce competition and effort to increase market share is 

called ‘involution’ (nei juan) by the Chinese (Chen, 2025, 879). In agricultural 

economics, involution means increasing labor input without increasing output or with 

a very limited increase. In the PV sector, this term refers to limited profit or rate of 

return in the face of increased production. We can clearly see this situation when 

comparing it to the profitability of the Chinese industry. Despite its high growth rate, 

the PV industry operates with profit margins below the average of other industrial 

sectors (see figure below). 

 

The high competition and low profitability in the sector are also driving companies to 

work on new innovations in order to increase their market share and profitability. For 

example, LONGi, one of the leading companies in the sector, starting to use 



 

 140    

monocrystalline silicon for these purposes and its spread in the sector, becoming the 

main method of silicon production today, can be given as an example of this sectoral 

innovation.  

 

 

Figure 4.8. Profit Rates of Industry Total, PV Industry, and Solar Power Generation, 

2012–22 (%) 

Note: data for PV and solar power in 2017 and 2018 are not available in statistical 

yearbooks 

Source: Collected from National Bureau of Statistics of China (2015: 42, 72, 78, 

119, 149, 155; 2016: 40, 64, 68, 101, 125, 129; 2017: 101, 125, 129; 2020: 32, 64, 

70, 73, 105, 111; 2022: 32, 64, 70, 73, 105, 111) by Lo et al., 2025, p.16  

 

“LONGi Green Energy Technology, now the world’s largest solar panel supplier, 

made a pivotal technological choice a decade ago by opting for monocrystalline 

silicon over polycrystalline silicon. Li Zhengguo, founder and CEO of LONGi, 

leveraged his technical training background in semiconductor materials to make this 

strategic decision. After enduring short-term losses for several months, LONGi 

successfully updated their technology and achieved a 10–15 percent cost reduction 

for silicon slices and a 5–8 percent cost reduction for solar modules (LONGi Green 

Energy Technology Co. Ltd., 2019). This technological breakthrough quickly spread, 

driving an industry-wide revolutionary cost reduction.” (Cheng, 2025, p. 880). 
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Another reason for the cost reductions and production increases in the sector lies in 

the completion of the supply chain by Chinese firms. The relocation of silicon 

production to the domestic market (to regions with cheap energy), which I mentioned 

in previous pages, and the control of mineral production (extraction and processing) 

by Chinese firms, which I will explain in later pages, contribute to the sector's cost 

reductions. 

 

The strengthening of electricity distribution infrastructure in China and the revival of 

exports, this time including developing countries, also contributed to the increase in 

the sector's production volumes. Although the central government in China ended its 

direct support to the PV sector with the termination of the Feed-in Tariff mechanism, 

it continued to support the sector through market creation and infrastructure 

construction. For example, the Chinese government's Photovoltaic Poverty 

Alleviation Program (PPAP), launched specifically for underdeveloped rural areas, 

led to the installation of solar PV stations in these regions. It encouraged the 

deployment of smaller, locally-scale distributed PV systems alongside grid-

connected utility-scale PV systems, giving PV installation a social dimension such as 

poverty alleviation (Bai et al., 2024, p. 5-7). The government also promoted the 

production of PV building applications and sought to open up new areas for 

distributed PV. As a result, a significant increase in distributed PV installations was 

observed after 2019 (see figure below). Another form of government support for the 

sector was through projects aimed at strengthening and unifying the electricity 

infrastructure. In 2021, the State Grid Corporation of China introduced the 

Interprovincial Electricity Spot Trading Scheme, marking a significant step toward 

the creation of a unified national electricity market encompassing regions served by 

both the State Grid and the Inner Mongolia Electric Power Corporation (Bai et al., 

2024, p. 9). By facilitating more frequent interprovincial spot-market transactions, 

the scheme enhances the integration of renewable energy resources by matching 

hydropower generation from southwestern China and solar and wind power from the 

northern regions with the high levels of electricity demand concentrated along the 

eastern coast. Thanks to these projects, it became possible to transfer electricity 

produced even in remote regions within China to the eastern region, where industry 

and population are concentrated, and the demand for electricity increased strongly. 
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Between 2010 and 2024, China alone accounted for 60 percent of the global 

electricity demand growth (IEA, 2025b, p. 43-44). 

 

 

Figure 4.9. Renewable Electricity Capacity Additions by Technology, 2019-2025 

Source: IEA, 2025a, p.11 

 

One of the sources driving the demand that enabled the increase in production was 

the large-scale solar PV sales to developing countries, unlike before 2010, and the 

partial lifting of tariffs imposed by the EU on Chinese PVs in 2018 (Chen, 2025, p. 

882). In 2025, more than half of China’s PV equipment sales were made to 

developing countries (IEA, 2025b, p. 76). To gain access to the US market, which 

continued to increase tariffs and restrictions against Chinese PVs, Chinese companies 

found a solution by shifting some of their production to Southeast Asian countries. 

“While Chinese products accounted for over 50 percent of US solar imports in 2011, 

that figure had plummeted to nearly zero by 2024, by which time 75 percent of 

imports were coming from Vietnam, Thailand, Malaysia, Cambodia, and Taiwan.” 

(Chen, 2025, p. 882). I will discuss this topic in more detail in the section on Chinese 

hegemony. 

 

To sum up, since 2019, the solar PV industry in China has achieved significant cost 

reductions through innovations and economies of scale since 2010, amidst increasing 

competition. During this period, China maintained control over approximately 80% 

of the entire production process. The fact that electricity generated from solar sources 

became cheaper than electricity from fossil fuels, increasing electrification, China's 
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control of all stages of the panel production process, the rise of large grid-connected 

solar farms alongside local grid-connected or distributed PV systems that allow the 

use of solar energy without connecting it to the grid, and geopolitical crises have all 

fueled the demand for solar panels, primarily in China but also worldwide. However, 

problems also exist in the sector. Zhong (2025, p. 2-3) states that increasing 

competition among Chinese manufacturers and the rapidly increasing supply due to 

investments have led to a profitability problem among manufacturing companies 

starting in 2024, and the sector is trying to overcome this problem by seeking new 

markets (see figure below). Lo et al. (2025, p. 15) point out that the profitability 

problem experienced by the sector is due to the failure to achieve a radical 

transformation in panel technology despite significant cost reductions, and that 

leading companies in technological development, such as LONGi and JinkoSolar 

continue to use crystalline-silicon technology and focus on reducing costs through 

economies of scale instead of developing new technology. The war between the US, 

Israel, and Iran in 2026, and the disruption of fossil fuel transit through the Strait of 

Hormuz, may lead to a new revival in demand for the sector, and companies may 

turn to new innovations under the influence of the profitability crisis. 

 

 

Figure 4.10. Quarterly Net Profit Status of 16 Major Enterprises in the Photovoltaic 

Industry in 2024 in China 

Source: Zhong, 2025, p.3 
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Table 4.1. World Electricity Sector – Installed Capacity and Actual Generation 

 
Source: IEA, 2025b, p.417 

 

Intermittent features of renewable energy distinguish it from other fossil fuel sources. 

Both solar and wind energy are highly dependent on external factors; such as 

radiation, wind speed etc. The variability of external factors (whether the weather is 
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sunny or windy, or to what extent it is sunny or windy) affects energy production 

from solar and wind power, making it a more unpredictable and intermittent energy 

source. This intermittent nature leads to significant discrepancies between installed 

capacity and actual production. While installed capacities for 2024 show renewable 

energy accounting for nearly 50% of electricity production, actual production drops 

to one-third (see table below). The fluctuation of renewable energy supply due to 

these external conditions increases the need for a backup energy source and/or 

energy storage facility to ensure more stable and predictable consumption. Until 

now, this backup has generally been coal and natural gas-fired thermal power plants. 

However, in recent years, the cost of generating electricity from renewable energy 

has become much cheaper compared to fossil fuels, and advancements in battery 

technology and cost reductions have led to batteries that allow for energy storage 

emerging as an option. According to calculations by the International Energy Agency 

(2026, p.1), 15% of lithium-ion batteries, the most widely used battery type, will be 

deployed for energy storage purposes in 2025. With the rapid increase in the installed 

capacity of solar panels and wind turbines, even greater increases in the use of 

batteries for energy storage are expected. 

 

 

Figure 4.11. Battery Storage Capacity Additions by Region, 2023-2025 

Source: IEA (2026a) 

 

Another, and currently more widespread, use of batteries is in the storage of 

electricity consumed by electrically powered machinery, primarily electric vehicles. 
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While portable electronics such as mobile phones and laptops were the main 

applications of batteries throughout the 1990s and 2000s, in recent years, batteries 

for electric vehicles have become the primary application area. In 2015, portable 

electronics accounted for half of the global battery demand, but this share is 

projected to fall below 5% by 2025. By 2025, electric vehicles will account for 70% 

of battery demand, while energy storage will account for 15% (IEA, 2026, p.1-2). As 

the production and use of electricity increase, the demand for electrically powered 

machinery and batteries as their energy storage is expected to increase rapidly. Given 

the rapid decline in price in recent years, it seems highly likely that batteries will 

play a key role as enablers for electrically powered industrial applications. 

 

 

Figure 4.12. Utility-Scale Battery Project Costs and Utility-Scale Battery Storage 

Capacity Relative to Peak Load, 2019-2024 

Source: IEA (2026b) 

 

At this point, I would like to address how batteries, renewable energies, and minerals 

form a mutually reinforcing trio, and discuss the characteristics of the sector and the 

renewable energy economy through the examples of leading Chinese battery and EV 

manufacturers, CATL and BYD. "Symbolizing China's rise, BYD's annual sales 

exceeded 4.2 million units in 2024, leading the world in NEV [New Electric Vehicle] 

sales for the third consecutive year. Based on the ranking of global new vehicle sales, 

BYD rose from behind the top 20 in 2021 to the top 16 in 2022, the top 10 in 2023, 

and to the top 6, surpassing America's Ford, Japan's Honda, and Nissan in 2024. 
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Meanwhile, the world's electric vehicle batteries (EVB) capacity increased by 26.8% 

to 894.4 gigawatt-hours. CATL was giving the world's market share of 37.9%, 

making the eighth consecutive year of dominance. In 2024, the combined share of 

the world’s EVB, consisting of No. 1 by CATL (37.9%) and No. 2 by BYD (17.2%), 

exceeded 55%. Meanwhile, global automakers are increasing their technical 

collaboration with BYD and CATL using their EV and EVB technology. BYD and 

CATL are also expanding their exports of EVs and EVBs and local production 

overseas.” (Jin, 2025, p. 119-120). Examining the story of these two companies, 

which have reached a 55% share of the global electric vehicle battery market, offers 

clues about how the battery sector and renewable energy economy are developing in 

China. Both BYD (established in 1995) and ATL (CATL's predecessor) (established 

in 1999) started growing as mobile phone battery suppliers in Shenzhen, one of the 

centers of the rapidly developing Chinese industry following China's admission to 

the World Trade Organization in the early 2000s (Jin, 2025, p. 124-131). In its early 

years, BYD pioneered a technological innovation that improved the quality of 

domestically produced cobalt, thereby reducing costs and securing orders from 

leading mobile phone brands like Motorola, Nokia, and Ericsson. By 2002, BYD was 

producing 30-40% of Motorola's mobile phone battery storage units. Besides 

increasing market share through cost reduction, investing in diverse technologies has 

been a hallmark of Chinese battery manufacturers from the beginning. In 2002, BYD 

Battery's production ranked second globally in nickel-cadmium batteries, third in 

nickel-metal hybrid batteries, and fourth in lithium-ion batteries. After significantly 

expanding in the battery sector, BYD began to broaden its production areas, first into 

mobile phone terminals and then into the electric vehicle sector. It released the 

world’s first PHV [Plug-in Hybrid Electric Vehicle] in 2008 and mass-produced a 

BEV [Battery Electric Vehicle] model in 2011. It also formed a technical partnership 

with Daimler in 2010 to improve the compatibility of EVs. (C)ATL has a similar 

story with BYD. It was established in 1999 as a battery company for portable 

electronics, and in 2001, it sold 1 million batteries to mainly local Chinese 

companies. In 2003, it developed batteries exclusive to Apple’s iPod and received 

orders for 18 million iPod batteries (Jin, 2025, p. 7). After this date, ATL began 

supplying mobile phone batteries to many leading companies such as Samsung and 

Huawei, in addition to Apple. As the company grew, it also became interested in the 
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electric vehicle battery sector. It started R&D in this area and built a new factory for 

EV batteries. Around the same time as BYD, in 2011, it formed a strategic 

partnership with BMW and began supplying automotive batteries to domestic and 

foreign companies and changed its name to CATL that same year. 

 

At this point, it is important to highlight the pivotal role of the Chinese state in 

facilitating the transition of these two firms from the portable electronics industry to 

the electric vehicle sector. Although both companies emerged within the dynamic 

industrialization process that followed China’s accession to the WTO in 2001, their 

strategic shift toward electric vehicle production after the 2008 global financial crisis 

was strongly shaped by state intervention. Through industrial policies, financial 

support mechanisms, market incentives, and broader efforts to promote renewable 

energy and technological advancement, the state created the institutional and 

economic conditions that enabled these firms to reposition themselves within the 

rapidly expanding electric mobility sector. In 2009, the State Council published a 

plan to regulate, revitalize, and encourage consumption in the automotive sector. 

This plan coincided with the government's policies restricting foreign investment in 

automotive batteries, and in fact, the government directed battery manufacturers, 

primarily BYD and (C)ATL, towards this newly developing field (Tian et al., 2024, 

p.2; Jin, 2025, p.125-126). Throughout the 2010s, the Chinese government's support 

for the electric vehicle and battery sector, which it saw as a new and profitable area 

amidst the stagnation in Western markets, would continue through various means 

such as subsidies, tax exemptions, and free license plates. State intervention was also 

quite effective in market creation. For example, BYD's electric vehicle, the e6, was 

incentivized in 2010 with the purchase of 100 units by the Shenzhen Municipal 

Government, and similar purchases were made in the electric bus sector in 

subsequent years. State intervention also facilitated the nationalization of companies 

and the establishment of local supply chains. To be included in the "Power Battery 

Company Whitelist," which the government publishes for companies eligible for 

subsidies, CATL had to pay 1%. It had divested its 5% Japanese stake and become a 

wholly Chinese-owned company. Similar to the solar PV and wind turbine sectors, 

these subsidies would be phased out from 2019 onwards, but fiscal policies like tax 

exemptions would continue to be used for a while longer to boost demand. As I will 
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discuss in later pages, the Chinese government would also play a significant role in 

ensuring the smooth supply of minerals critical to battery production. 

 

In the 2010s, as CATL and BYD grew in China's expanding EV market with 

government support, their growth strategies began to diverge. CATL maintained its 

tradition of collaborating with Western companies and its expertise in batteries. We 

mentioned that CATL partnered with BMW in 2011. In the following years, CATL 

became a battery supplier for many automotive companies, including BMW, as well 

as Chinese companies like Beijing Automotive Industry Corporation, Guangzhou 

Automobile Group, Chang’an Automobile Group, and Geely Automobile Group, and 

international companies such as VW, Tesla, Toyota, Hyundai Motor, BMW, and 

Daimler (Jin, 2025, p. 126-127). This success was partly due to the Chinese 

government's support for high-energy density (longer driving range) NMC (Nickel 

Manganese Cobalt Oxide) batteries starting in 2016, and CATL's specialization in 

their production. A year after this incentive began, CATL surpassed Panasonic and 

BYD in automotive battery production volume, becoming the world's largest 

automotive battery manufacturer. 

 

On the other hand, BYD aimed not only for battery production but also for vertical 

integration and to become a large, complete company, consolidating most 

automotive production processes from raw materials to sales within the same firm 

and producing many automotive parts together. In the 2010s, it used its partnerships 

with Daimler and other Western companies to learn from their technologies and 

develop its own. This enabled it to produce not only batteries but also many EV 

components such as electric motors, inverters, converters, and transmissions. While 

it also began producing some NMC (Nickel Manganese Cobalt Oxide) batteries after 

government subsidies, it primarily continued to develop and use LFP (Lithium Iron 

Phosphate) batteries, which have a shorter range but are cheaper and have a lower 

risk of combustion. These batteries would become quite popular in the 2020s. 

 

The end of government subsidies in the 2020s increased competition for both 

companies and fueled their efforts to expand into foreign markets within the newly 

developing renewable energy economy (Jin, 2025, p.128-131). Furthermore, frequent 

fires caused by NMC batteries in the early 2020s, and the losses incurred by 
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Guangzhou Automobile, Xpeng, and NIO brands due to their large stockpiles of the 

NMC 811 (an advanced model of this battery) because of its high range, brought 

shorter-range but safer LFP batteries back into popularity in the sector. Moreover, 

BYD, which has long invested in research, development, and production in this area, 

accelerated the transition to these batteries by releasing its "blade battery," a type of 

LFP battery with higher energy density and therefore greater range. BYD uses these 

new batteries in its own vehicles and has been selling them to Tesla and Toyota since 

2022.  

 

 
Figure 4.13. Electric Car Sales in China, 2021-2025 

 

BYD also introduced new designs integrating the chassis and battery, which it calls 

"e-platforms." It collaborated with Toyota in the design of these platforms and has 

begun receiving orders from other automakers. Today, BYD exports to over 50 

countries and regions and plans to establish its own factories in many countries. 

CATL, lagging behind in LFP battery technology, is making rapid strides to catch 

up. For example, in 2023, it claimed that the cost of the M3P batteries it supplied for 

Tesla's Shanghai factory dropped from $100/kWh to $70/kWh in just a few months, 

and is trying to maintain its market share in the electric vehicle market with an 

aggressive pricing and innovation policy. It is making new moves to maintain its 
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technical superiority and cost advantage with its rare-metal free ion batteries, which 

it calls "Kirin Battery," and its self-developed skateboard chassis. It is stated that if 

the chassis integrating the skateboard-type battery called "CIIC" enters mass 

production, many vehicle types could be produced using these chassis. 

 

 
Figure 4.14. Electric Car Sales in Europe, 2021-2025 

 

Figure 4.15. Electric Car Sales in the US, 2021-2025 
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Figure 4.16. Electric Car Sales in the Rest of the World (Excluding China, Europe 

and the US, 2021-2025) 

Source: IEA (2026a) 

 

Although the battery sector, especially the electric vehicle battery sector, which 

currently constitutes 70%, is more concentrated than the solar and wind energy 

sectors, cut-throat competition and efforts to expand into foreign markets are also 

noticeable in this sector. Similarly, both integrated supply chains and modularization 

(like battery-focused production of CATL) could be observed in the production 

process. The sector's rapid development and serial innovations have the potential to 

transform transportation, the backbone of the oil economy, and in this respect, will 

nourish and support every aspect of the renewable energy ecosystem, especially 

electricity generation from solar and wind power. It has the potential to be a carrier 

that can ensure its success. On the other hand, technical developments in the sector 

are also paving the way for the rapid development of the energy storage sector. In the 

energy storage sector, where lithium-ion battery installations currently account for 15 

percent, 90 percent of battery installations consist of low-cost LFP batteries, which 

became popular in the 2020s. 
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Figure 4.17. Market Value of Mined and Refined Materials by Region in the Base 

Case of IEA Projection 

Notes: MER = market exchange rates. The base case includes production from 

existing assets and those under construction, along with projects that have a high 

chance of moving ahead. Market value was calculated by multiplying each region’s 

production volume in the base case with today’s market price for final products, 

taking into account refining margins. Assessed based on the six focus minerals – 

copper, lithium, nickel, cobalt, graphite and rare earth elements. 

Source: IEA, 2025d, p.86 

 

Minerals have become the third pillar of the renewable energy economy. They are 

used as raw materials in all stages of this new economy, from solar PV and wind 

turbine production to batteries, and from batteries to the installation of electricity 

transmission and distribution networks. While it's difficult to give precise figures due 

to technological advancements in battery technology, some studies estimate that 

electric vehicles require up to six times more material than their internal combustion 

counterparts (Bian et al., 2024, p. 4). Although minerals have many uses in the fossil 

fuel economy, where their importance is increasing today, iron and steel and 

petroleum-derived materials formed the basis of that economy. In the renewable 

energy economy, in addition to these materials, minerals such as lithium, copper, 

nickel, cobalt, graphite, and rare earth elements (REEs), and materials such as 

aluminum, manganese, phosphate, platinum group metals, silicon, silver, and 

uranium are used (IEA, 2025d, p. 14). The fact that rare earth global mining output 

reached 3.18 times its 2011 level in 2023 also demonstrates the increasing 

importance of the aforementioned minerals in the transforming world economy 

(Zhao et al., 2025, p. 7016). China appears to have a particularly high refining 
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capacity for many of these materials. Considering that most of these materials are 

used in China after processing for products such as panels, turbines, and batteries, the 

cheap and continuous supply of these materials constitutes one of the important 

sources of China's competitiveness in these areas. In terms of raw material supply, 

Latin America and Africa stand out. The fact that these countries export minerals for 

the renewable energy economy with direct Chinese investments suggests the 

development of new dependency relationships. IEA (International Energy Agency) 

projections also indicate that this dependency relationship will continue in the 

coming years. 

 

 

Figure 4.18. China’s Annual Rare Earth Production and Its Global Share Over the 

Years 

Source: Zhao et al., 2025, p.7019 

 

Examining the minerals one by one, it becomes clear that the extraction and 

processing of many minerals are concentrated in the control of a few countries. In 

cobalt mining, the Democratic Republic of Congo; in nickel, Indonesia; in graphite 

and rare earths, China; and in lithium, Argentina and Zimbabwe account for the 

majority of mining activities (IEA, 2025d, p. 7). On the other hand, China's 

dominance in processing capacity stems from its strategic approach to mineral 

procurement and processing for its industries (not limited to the renewable energy 

products). This involves state-owned enterprises as the main investors, and state 

banks provide cheap credit to mitigate risk for private investments. As an example, 

the country's dominant role in the production of rare earths,  which used not only in 
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new energy economy products like magnets, hybrid engines, and solar cells, but also 

in many branches of industry such as electronics, glass, petroleum refining, and 

fertilizers, has continued for thirty years (see figure below). 

 

China is also increasing its capacity by investing in the procurement and processing 

of other minerals that it considers critical for the developing industrial sectors within 

the renewable energy economy. 

 

 

Figure 4.19. Share of Refined Material Production by Country 

Source: IEA, 2025d, p.27 

 

In some regions where raw materials cannot be exported due to national restrictions, 

China establishes its own processing facilities, processes the materials in there, and 

then imports them. Nickel processed by Chinese companies in Indonesia is the most 

obvious example of this (see figure below). Furthermore, some studies in the 

literature indicate that China, through state and private companies, holds shares in 

mining companies in the countries where the mine is extracted and it has some 

shareholder control over these companies. When these shareholder controls are taken 

into account, its control over the mines is greater than it is shown by the literature 

(Bian et al., 2024, p. 5; Leruth et al., 2022, p. 8-17). 

 

In addition to the minerals mentioned above, materials such as aluminum, 

manganese, phosphate, platinum group metals, silicon, silver, and uranium are used 

or have the potential to be used in the renewable energy economy. The production of 
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high-purity silicon and aluminum is a highly energy-intensive sector, with China 

accounting for almost all of the world's high-purity silicon production (95%) and 

aluminum production at around 60% (IEA, 2025d, p. 187; Bian et al., 2024, p. 6). 

China's concentration of this production in regions like Inner Mongolia, Yunnan, and 

Xinjiang, where it obtains cheap energy, coupled with the increased costs 

experienced by non-Chinese producers due to geopolitical crises such as the Russia-

Ukraine and US-Israel-Iran Wars, reinforces the leading role of Chinese producers in 

these sectors. 

 

 

Figure 4.20. Refining Concentration by Geography and Ownership, 2024 

Source: IEA, 2025d, p.28 

 

The rapid technological transformation in the renewable energy economy is also 

changing the material compositions used. For example, in battery technology, a shift 

towards LFP batteries (Lithium Iron Phosphate), pioneered by China, has been 

observed in recent years (see figure below). It is also stated that sodium-ion batteries, 

which are under development but planned for use in electric cars soon, could also 

change the materials used in batteries. If this shift continues, it is predicted that the 

demand for nickel in battery production may decrease, while the demand for 

manganese and purified phosphoric acid may increase. 

 

However, China remains a major producer of these new materials. “China produces 

75% of the world’s purified phosphoric acid, essential for LFP batteries, and 95% of 

high-purity manganese sulfate, a key input for manganese-rich and sodium-ion 
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battery chemistries.” (IEA, 2025d, p. 10). These figures, considered alongside the 

fact that Chinese firms are leading the changes in the renewable energy economy, 

indicate that China's control over minerals is unlikely to change in the short term. 

 

 
Figure 4.21. Share of Electric Vehicle Sales by Battery Chemistry in Selected 

Regions, 2022-2024 

Source: IEA, 2025c, p.5 

 

To sum up, renewables (wind and solar), batteries (EV and energy storage), and 

minerals (energy minerals and materials) form the three pillars of the renewable 

energy economy, which has accelerated its growth since 2020 and is beginning to 

spread beyond China. As the production of these three grows, they feed each other 

and have the potential to transform the whole economy. At the same time, this 

developing renewable energy ecosystem is creating new economic and political 

relationships between countries, with China at its center. I will discuss this 

transformation in the global economy and the character of these networks centered in 

China in the subsection on Chinese hegemony. 

 

4.4. Renewables and Chinese Hegemony 

 

In this section, I will examine the signs of a potential Chinese hegemony that leans 

on the renewable energy economy. According to the theory of systemic cycles of 

accumulation, a hegemonic cycle has three main stages: systemic chaos, material 
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expansion, and financialization. The systemic chaos period is a time in which the old 

hegemon largely loses its mechanisms for generating consent, and the world is 

shaken by a series of crises (economic crisis, war, pandemic, etc.). During this 

period, the existing energy regime continues but becomes more fragile, and its 

production, consumption, and distribution are affected by the crisis environment. On 

the other hand, in the country that will be the hegemon of the next cycle, new energy 

enters a rapid development process and spreads in the economy of the new hegemon 

through its industrial counterparts, and also shows limited expansion to other 

countries by taking advantage of the crises experienced by the existing hegemon. For 

British hegemony, this period is roughly between 1820 and 1846. Coal, steam power, 

and iron formed a complex within the country and rapidly transformed the British 

economy, showing signs of expansion, albeit limited, into Western Europe (for 

example, Belgium). For the US hegemony, this period is 1914-1945. During this 

time, the trio of oil, internal combustion engines, and steel began to transform the 

country's economy, and while the importance of oil increased with the wars, Britain's 

coal economy experienced increasing problems in its production, consumption, and 

distribution networks, such as the disruption of coal supply to Latin America due to 

German submarines in the Atlantic. Due to this situation and the more limited 

European influence, Latin America began to transition to an oil-based economy 

earlier than other regions in the interwar period. Looking at it from this perspective, 

the world economy appears to be in a period of systemic chaos, starting in 2008 and 

continuing to the present day. Increasing crises, bottlenecks in existing energy 

networks, and the rapid growth of the new economy developing in China show that 

this period has not yet ended. Analyses conducted within an ongoing process and 

before the period of material expansion begins have limitations and prevent my 

analysis from being complete. Therefore, in this section, I will limit myself to 

discussing the clues of Chinese hegemony with some kind of uncertainty. 

 

The first topic I will address is China's relationship with other countries, particularly 

within the context of its new energy economy. As mentioned in previous pages, the 

initial rise of renewable energy in China after the 2000s was a result of China's 

increasing energy needs, the pollution caused by increased coal use, and external 

demand. In this context, the market created by Europe (especially Germany and 
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Spain) was the main factor driving the solar PV industry until 2011. As solar PV 

developed, sales increased not only in Europe but also in the US. However, with the 

Global Financial Crisis that began in 2008, the developed European and US markets 

for renewable energy both stagnated and increasingly became protected with tariff 

barriers and various trade measures. In response, in the 2010s, Chinese 

manufacturers (especially solar PV manufacturers) turned to price competition and 

technological innovation to protect/increase their market share in the domestic 

market and in shrinking markets. Although the EU partially lifted these measures 

from 2018 onwards, the US market continues to apply high tariffs against Chinese 

companies. Therefore, solar panel prices in the US are higher than in other countries 

and China, with an average solar panel selling for 60% more in the US than in China 

(Chen, 2025, p. 882). In addition, the US has begun imposing tariffs not only on 

solar panels and wind turbines, but also on emerging industrial products of this 

economy such as batteries and electric vehicles. From October 2024, in addition to 

previous tariffs and investigations, the US imposed a 100% additional customs duty 

on EVs manufactured in China, a 25% duty on lithium-ion batteries, and a 50% duty 

on solar cells. Despite increasing solar PV deployments, particularly in southern 

states, the US's global competition with China, coupled with the strengthening of its 

already powerful oil production interests due to increased shale oil production in the 

2010s, suggests that the US will likely continue its policy of protecting its market 

against Chinese producers for some time. On the other hand, China is trying to 

develop various countermeasures against these protectionist measures. The first of 

these seems to be using its dominance in mineral production, which I consider the 

third pillar of the renewable energy economy, as a bargaining chip in negotiations 

with the US and Europe. China, particularly in the field of rare earth minerals 

(REEs), which are used in many areas such as electronics, information technology, 

and defense, and where it accounts for 80-90% of global production and processing, 

announced that it will impose export restrictions in December 2024. Although it has 

not yet implemented most of these restrictions, it holds this as a significant 

bargaining chip against developed Western countries (IEA, 2025d, p.32). 

 

Another response from China is to relocate some of its solar PV and battery 

production capacity to other countries, primarily Southeast Asia, through direct 
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investments, thereby reaching Western markets. While US imports of solar PV from 

China constituted 50% of total imports in this sector in 2011, they were almost zero 

in 2024 with the introduction of additional tariffs. However, imports from Southeast 

Asia, the market where China has invested most heavily in this sector, still account 

for 75% of total US imports (Chen, 2025, p. 882). This situation gives the impression 

that China, with its 80% share in the solar PV production chain, is entering the US 

market through other countries at higher costs. On the other hand, agreements and 

trade collaborations that China has made with countries like Canada (part of 

NAFTA) and Spain and Hungary (part of the EU), supported by direct investments, 

demonstrate China's efforts to enter developed markets through any available breach. 

 

 

Figure 4.22. Export Restrictions on Energy-Related Minerals since 2023 

Source: IEA, 2025d, p.32 

 

Another strategy of China is to diversify its markets by selling more renewable 

energy products to developing countries. Since the early 2020s, as the cost of 

generating electricity from wind and solar energy has become cheaper than 

generating electricity from fossil fuels, many developing countries have started to see 

solar and wind energy as a way to produce cheap electricity. The Russia-Ukraine 

War, which began in 2022, and the US-Israel-Iran War, which began in 2026, are 

also increasing the interest of developing countries in renewable energy. In 2025, 

half of China's solar PV equipment exports went to developing countries, and 

although this ratio dropped to a quarter for battery exports, it shows an increasing 
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trend (IEA, 2025b, p.72). In addition to importing renewable products, countries are 

also receiving investments from China in renewable energy projects. Southeast Asia, 

other parts of Asia, and Africa are prominent in these investments (see figure below). 

Consequently, since 2020, renewable energy production in developing countries has 

been growing faster than in developed countries, and these countries are emerging as 

increasingly important markets for China. The expansion of renewable energy has 

accelerated significantly across the developing and underdeveloped countries in 

recent years. Excluding China, solar and wind power generation grew at a compound 

annual rate of 23 percent in these countries over the past five years, compared to 11 

percent in the developed countries (Chen, 2025, p. 883). This trend highlights the 

increasing importance of developing economies in the global energy transition. 

Countries including Brazil, Morocco, Bangladesh, Egypt, and Vietnam have become 

prominent examples of this shift, achieving higher shares of solar and wind power in 

electricity generation than many developed countries.  

 

 

Figure 4.23. Chinese Renewable Energy Project Count by Energy Category between 

October 2022 and June 2025 (Top 10 Subregions) 

Source: Liu et al., 2026, p.9 

 

Renewable energy investments play a crucial role not only in creating demand but 

also in securing critical minerals necessary for the supply of goods and establishing 
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the infrastructure required for the expansion of this economy to other countries. Sub-

Saharan Africa, Southeast and Central Asia, Australia, and Latin America look 

prominent regions in China's overseas mining ownership (see figure below). 

 

 

Figure 4.24. Global Distribution of Chinese-Owned Mining Assets in Production - 

2022 

Source: Landry, 2025, p.6 

 

Gao (2025) claimed that a qualitative change has been observed in China's 

investments in Latin America since 2019. Before 2019, investments were generally 

in the form of loans for infrastructure, fossil fuels, and hydroelectric power plants, 

with the expectation of long-term raw material supply to the Chinese economy in 

return. After 2019, mergers and acquisitions of assets in the electricity transmission 

and distribution market, led by Chinese state-owned companies, and greenfield 

investments led by Chinese solar and wind energy companies have become more 

common. 

 

In the electricity sector, Chinese state-owned enterprises have acquired a 

dominant position in key urban and regional markets. A salient example is 

Lima, where metropolitan electricity distribution was divided between ENEL 

and Luz del Sur until 2019, when China Yangtze Power, a subsidiary of 

CTGC [China Three Gorges Corporation], purchased Luz del Sur and secured 

control of the southeastern zone of the city. With the potential divestment of 



 

 163    

ENEL and the Likelihood of another Chinese company taking over its assets, 

the Peruvian capital faces the prospect of a de facto monopoly in electricity 

distribution. Similarly, in 2020, the SGCC [State Grid Corporation of China] 

acquired 97.3% of Compañía General de Electricidad in Chile for $3 billion, 

thereby controlling electricity distribution in 11 of the country’s 16 regions. 

These acquisitions illustrate how Chinese firms consolidate influence not 

merely through capital flows but also through direct control of strategic 

infrastructure, creating highly concentrated market structures. (Gao, 2025, 

p.10) 

 

China's investments in controlling electricity infrastructure in Latin America, when 

considered alongside its interest in critical minerals and greenfield investments, 

suggest the development of new dependency relationships. Similar relationships are 

likely to be established with Southeast Asia and Africa as well. 

 

Since the early 2000s, China has solidified its role as the world's factory, a role it 

seems to have further strengthened with its emerging renewable energy economy. 

“China’s manufactured goods surplus increased from around USD 1 trillion in 2019 

to around USD 2 trillion in 2024, two times faster than the rate from 2010 to 2019.” 

(IEA, 2025b, p. 77). This characteristic is reminiscent of 19th-century British 

hegemony, which sold industrial goods to the world in exchange for raw materials 

and agricultural products. What features of its economy enable it to produce and sell 

this enormous quantity of industrial goods? Firstly, the relationship between the 

party, the state, and the market in China creates a unique and efficient economic 

model. The economy is planned by the party and the state according to long-term 

economic, political, and social goals; the economy is directed towards these goals 

through various fiscal and monetary policy instruments, state-owned enterprises, and 

infrastructure investments; and strategic sectors are supported by a state-controlled 

financial system (at least in the development phase). Key features here include the 

state pursuing an experimental set of policies (creating pilot schemes), updating its 

instruments over time (changing support programs), and local governments taking on 

a complementary role. 

 

The market is characterized by intense competition among companies. In this highly 

competitive environment, companies strive to increase their market share by 

lowering prices and introducing new innovations. The most significant indicator of 
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this is the low profitability rates of Chinese companies compared to their Western 

counterparts. “According to 2024 Fortune Global 500 data, US firms earned 

US$ 1.19 trillion in profits on US$ 13.8 trillion in revenue—a profit margin of 8.6 

percent—while Chinese firms earned only US$ 0.42 trillion on US$ 10.6 trillion in 

revenue, or just 4 percent. China is also the only major economy to show a consistent 

decline in this metric, from 4.5 percent in 2020 to 4 percent in 2024. These figures 

suggest that thin margins are not a temporary constraint, but a structural feature of 

China’s industrial model that tolerates delayed returns.” (Cheng, 2025, p. 873). 

Despite low profitability, companies, particularly in newly developing renewable 

energy sectors, continue to invest aggressively. The solar PV sector stands out as the 

strongest example; “the value of total assets of the [Chinese] PV industry in 2022 

was 72.5 times of 2012.” (Lo et al., 2025, p. 15). State-owned enterprises (SOEs), 

which also play a role in the market, are not solely profit-oriented like private 

businesses, but operate in accordance with the goals set by the state/party. This trend 

has become even more pronounced since the mid-2010s. “Starting in 2015, the CCP 

formulated an overlapping system of internal regulations, actively embedding itself 

into the formal governance structure of SOEs… Party Committees no longer focus 

only on trade unions and welfare issues; they are now actively involved in 

management issues.” (Beck and Brødsgaard, 2022, p. 501). On the other hand, 

despite its massive investments and globally spread production chains, China largely 

finances its investments itself (Birley, 2023, p. 515-516). The relatively low share of 

foreign ownership in China's assets stands out as a factor enabling the state to 

maintain control over the Chinese economy. 

 

4.5. Conclusion 

 

In China, the solar PV and wind turbine manufacturing sectors experienced rapid 

growth after 2001, driven by several factors including the country's rapidly 

increasing energy needs, generous support for solar PV investments in European 

markets, and the country's export-oriented growth strategy. By the 2010s, both 

sectors had reached a 50% share of global production, with the wind industry 

growing domestically and the solar industry expanding internationally. Although 

these sectors faced difficulties at the end of the 2000s due to the 2008 financial crisis, 
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the subsequent Eurozone crisis, and domestic supply-demand imbalances, they 

restructured in the 2010s with government support, maintaining and even partially 

increasing their share of global production. 

 

Following cost reductions in the sector throughout the 2010s, electricity production 

from solar and wind energy reached grid parity in the 2020s, eliminating the need for 

direct government subsidies. These two increasingly competitive sectors have 

undergone rapid growth in recent years, and together with batteries and critical 

minerals, they are beginning to form the foundations of a new energy ecosystem. 

Batteries function both as a storage system for renewable energy with an intermittent 

production structure and as a key component of electric vehicles, which are 

consumer goods of the new economy. The competition and innovations of two 

former electronics companies, BYD and CATL, stand out in the sector. These two 

companies also play a role in the spread of the renewable energy economy to other 

countries. Furthermore, the extraction and processing of minerals used in both 

battery and solar PV and wind turbine production is one of the keys to China's 

dominance of the renewable energy economy. China is developing economic 

relationships for the extraction and processing of critical minerals, primarily in Latin 

America and Sub-Saharan Africa. 

 

China's increasing production and trade capacity stems from its unique model. This 

unique model is based on a blend of long-term planning and active state intervention 

in the economy with a competitive market model. Intense competition and low 

profitability in the market drive companies to innovate, helping them to strengthen 

their competitiveness in global markets. Despite its massive amount, China finances 

its investments largely with its own resources. The low share of foreign ownership 

makes it easier for the state to maintain control over the economy. 

 

In summary, although the shift toward renewable energy in China emerged as part of 

China’s export-oriented industrialization and growing energy demand, it gained 

momentum as a component of the new accumulation regime that began to take shape 

after the 2008 crisis. In this respect, just as the United States turned to oil as an 

alternative to Britain’s coal-based model after the crisis of 1873, China turned toward 
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renewable energy, and especially from the mid-2010s onward, this shift created a 

new energy ecosystem that transformed other sectors as well. Alongside solar and 

wind energy, batteries and critical minerals became the other two pillars of this 

ecosystem, and this economy began to penetrate the economies of other countries 

both through the procurement of the necessary raw materials and through the sale of 

intermediate and final products. Today, the renewable energy ecosystem has begun to 

transform the economies of many regions, particularly Southeast Asia. In Latin 

America and Africa, especially through the process of securing critical minerals, new 

dependency relationships with China have begun to develop. China’s new energy 

ecosystem emerged together with a distinctive organizational structure. Within a 

centrally planned economic framework, the state-party and the market produced a 

unique and efficient model. In this model, finance also emerged as a factor that 

reduced risk and supported the new economy. In the coming years, the global spread 

of this energy ecosystem may accelerate, and along with it, China’s distinctive 

organizational structure may also be imitated and/or adopted by other countries. 
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CHAPTER 5 

 

 

CONCLUSION 

 

 

As systemic chaos increases, the demand for “order” – the old order, a new 

order, any order! – tends to become more and more general among rulers, or 

among subjects, or both. Whichever state or group of states is in a position to 

satisfy this system-wide demand for order is thus presented with the 

opportunity of becoming world hegemonic. (Arrighi, 2010, p.31) 

 

The world is going through a period of deepening systemic chaos. This chaotic 

period, which began in 2008 as the Global Financial Crisis, continued with the crisis 

spreading first to Europe as the Eurozone crisis, and then to developing economies. 

Despite huge monetary expansion and low interest rates, economies failed to   

recover. On top of these economic problems, the Covid-19 pandemic and the 

subsequent inflationary period have shaken the world. The Russia-Ukraine War, 

which began in 2022, deprived Europe of the cheap Russian energy it had used for 

years, deepening the chaos, especially in Europe. The US-Israel-Iran war, which 

began in 2026, disrupted transit through the Strait of Hormuz, one of the most 

important chokepoints for world oil and natural gas, creating a new shockwave on 

economies.  

 

Old paradigms and alliances also began to crack. Even in developed countries, there 

is no longer any belief in neoliberalism, which advocates for reduced state 

intervention in the economy and relies on the narrative that self-regulating markets 

will bring prosperity. Countries, drawing on the successful example of China, have 

begun to discuss a renewed state-supported industrial policy. The US has begun to 

threaten its traditional allies, the EU and Canada, at every opportunity, questioning 

the existence of NATO, its main military alliance during the Cold War, and 

frequently emphasizing that US interests will thereafter come first. 
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This thesis emerged from research into the causes and potential consequences of the 

chaotic environment summarized above. It analyzes how power relations and 

economic structures are changing in our world by examining this chaotic 

environment through the prism of energy transformations. It uses and combines 

Giovanni Arrighi's systemic cycles of accumulation framework, a version of world 

systems analysis, and the energy regime concepts of energy historians Vaclav Smil, 

Edward Wrigley, and Timothy Mitchell as its basic units of analysis. According to 

the systemic cycles of accumulation framework, capitalism is organized around a 

hegemonic state, and a hegemonic cycle consists of three main parts: material 

expansion, financialization, and systemic chaos or transition. For the British and US 

hegemonic cycles, I analyze these three periods through the development of the main 

energy source and energy transformations, and I argue that the chaos we are 

experiencing may be the entry (first period) of Chinese hegemony, which uses 

renewable energy (wind and solar) as its main energy source. 

 

In the 19th century, British hegemony relied on coal as an energy source. The 

widespread use of coal allowed humanity to break down the limitations of the plant-

based economy it had been subject to since the Neolithic Revolution, enabling rapid 

growth for over two centuries. Coal formed a complex system in industry, mutually 

reinforcing steam power and iron. This complex transformed the British economy 

from the 1820s onwards, and the economies of Europe and the US from the 1850s. 

The main carriers of this transformation were railways and steamships. Following a 

rapid catch-up, newly developing economies created the conditions for 

overaccumulation of industrial goods, aggravated by the surplus production of 

agricultural products that were easier to transport. The result was the 1873 crisis. In 

this crisis environment, Britain repositioned itself as a financial center, and 

developed countries engaged in a race to find markets for their goods and capital – in 

other words, channeled into the imperialist competition. During this period, which 

concluded with World War I, the coal economy, carried with railways and 

steamships, spread throughout the world. 

 

In the 20th century, the US hegemony was established by using oil as its primary 

energy source. Integrated into industrial production alongside internal combustion 
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engines and steel, oil transformed the US economy in the early 1900s and, after 

1945, the economies of the Middle East, Europe, and some US allies in Asia such as 

Japan and South Korea. The growing production capacity in newly developing 

countries (especially West Germany and Japan) resulted in another overaccumulation 

crisis. This overaccumulation, combined with the crisis in US military Keynesianism, 

triggered the crisis of the 1970s. Along with the crisis, the US’ financialization 

period started. From the 1990s onwards, industrial production spread, primarily to 

East Asia, but also to the periphery of developed countries like Mexico and Turkey, 

resulting in the diffusion of the oil-based economy on a global scale. 

 

The period of chaos that began in 2008 reminds us of the periods when the 

economies of Britain (1820-1846) and the US (1914-1945) were reshaped around 

new energy sources. This time, China, as a potential hegemon, is increasing its use of 

solar and wind energy within its economy. Renewable energy, along with batteries 

and critical minerals, is transforming the economic structure of China. The drivers of 

this transformation are electric vehicles, solar PV and wind turbines (electrical power 

generation equipments). Whether this transformation will be largely completed 

domestically and begin to transform other countries’ economic structures—in other 

words, the beginning of China's period of material expansion—raises questions about 

when and if it will occur. In attempting to answer these questions, I will look back at 

the findings from the previous two hegemonies and compare them to current 

conditions. 

 

The first finding from past hegemonies is that for energy transition to occur, the new 

energy source must have a cost advantage compared to the traditional energy 

sources. In addition to that, it should also be supplied in large quantities and for a 

long period of time without significant price volatility. This phenomenon, which 

Allen (2009, p. 88, 89) calls backstop technology, appeared in British hegemony 

before the Industrial Revolution as the supply of coal at an almost fixed price and in 

large quantities in response to rising wood prices. It became one of the factors that 

made the high growth period that began with the Industrial Revolution possible. 

Similarly, in US hegemony, the fact that oil was available in large quantities and was 

relatively cheap and free from price fluctuations at least until the crisis of the 1970s 
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played a key role in the spread of the oil economy to the world. China has reduced 

the cost of electricity generated from solar and wind power by almost 90% in the last 

10 years, making electricity production from renewables cheaper than electricity 

production from fossil fuels. However, questions remain about how far these price 

drops will continue and whether solar PV and wind turbine technologies have 

achieved stability. In capitalism, for an energy transition to occur, price stability of 

the energy source and controlled supply are crucial, because only then does it 

become a profitable sector that attracts large amounts of investment for a long time. 

The renewable energy market, however, currently exhibits an uncertain nature, with 

its supply and therefore its price uncontrolled, much like the early days of oil 

production. The profitability problems experienced by Chinese solar PV and wind 

turbine manufacturers since 2024 are a prime example of this uncertainty. 

 

Secondly, for economies to achieve an energy transition, the necessary infrastructure 

for new energy sources must be established. For Britain, this infrastructure was in the 

form of railways; railways built or financed by Britain offered both a profitable 

investment opportunity and connected the regions where they were built to Britain's 

coal economy. Similarly, after World War II, the US, through the Marshall Plan and 

economic support packages, supported the creation of the necessary infrastructure for 

the oil economy in Europe and its allies Japan and South Korea (roads, pipelines, 

etc.), and established the material infrastructure for the oil economy by directing 

Middle Eastern oil to Europe. Today, if China's renewable energy is to spread 

globally, it needs to establish the necessary electricity transmission and distribution 

infrastructure to make available the electricity, its main output, from where it is 

produced (which can be remote areas for solar and wind energy) to where it is 

consumed. There is also a need to build or finance energy storage facilities, primarily 

batteries, which allow for the smooth consumption of electricity generated from 

renewable sources. Likewise, the widespread adoption of electrically powered 

appliances, from industry to consumer goods and from consumer goods to 

transportation, and the completion of the necessary infrastructure such as charging 

stations for these appliances are required. 

 

By definition, hegemony necessarily includes the capacity for coercion and 

mechanisms for fabricating consent. The questions of how China will convince other 
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countries that its hegemony will also benefit them, and how it will build a strong 

capacity for coercion, lead us to the question of what China's position will be in the 

world system. Britain was positioned in the world economy as a free-trade 

imperialist and a huge warehouse. Its industry produced manufactured goods, and in 

return, it imported raw materials and agricultural products from countries it 

connected to the market economy via railways and steamships. With cotton coming 

from America, India, or Egypt, meat and grain from Latin America, sugar from the 

Caribbean, and tea and porcelain from China, the British economy also functioned as 

a giant hub where various goods came together. For those who did not want to be 

included in this market mechanism, or for colonies, its powerful navy represented its 

capacity for coercion. The US, on the other hand, positioned itself in the world 

system during the Cold War as a military protector for the capitalist countries in the 

Western bloc and as the center of giant oligopolistic firms (mainly oil and 

automobile firms) that combined production processes through vertical integration. 

Its oil economy extended globally through motor vehicles (cars, trucks, planes, etc.), 

oil-powered agricultural and industrial equipment, and Middle Eastern oil, the supply 

controlled by mostly American oil companies. Its capacity for coercion, as 

demonstrated from the outset of its hegemony, included the use of atomic bombs, 

missile capabilities, advanced aircraft, and naval power, among other things, against 

those countries unconvinced of its hegemony. In other words, Britain expanded 

capitalism to new geographies, with capital goods production (machinery, railways, 

etc.) becoming its hallmark. The US, on the other hand, deepened capitalism by 

focusing on the production of consumer goods, primarily oil-powered machines, 

including motor vehicles, through vertically integrated companies that consolidated 

all production processes from raw material production to the sale of finished goods. 

It deepened capitalism and opened it to the masses with the production of 

consumption goods. 

 

China, meanwhile, currently produces 30% of all industrial goods globally, and its 

share in renewable energy production processes, such as solar panels and batteries, 

reaches 80%. Thus, it could function as the world's factory in its potential hegemony. 

Furthermore, its production structure, particularly its expertise in intermediate goods 

(solar cells for solar panels, batteries for electric cars) production and modular 
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organization of production processes, successfully applied in solar PV and electric 

vehicle production, and its partnerships with foreign companies suggest it could 

adopt a production model in the renewable energy economy in which China produces 

technology or energy intensive intermediate goods but collaborate in the final 

product manufacturing with other countries. Furthermore, its investments in the 

extraction of critical minerals show that many countries, particularly in Latin 

America and in Sub-Saharan Africa, can be integrated into the China-centric 

economic system as producers of precious metals and agricultural products. 

Moreover, the fact that hundreds of millions of people who previously lived without 

electricity have gained access to it in recent years, both through the 

establishment/expansion of electricity infrastructure and through distributed PV 

systems, demonstrates China’s ability to expand the market to new geographies. 

Thus, China could be the hegemon that expands capitalism once again, this time 

through electrification, considering the fact that since 2000, 1.6 billion people 

worldwide have gained access to electricity for the first time, while 730 million 

people still lack access to electricity (IEA, 2025b, p. 56). However, how China will 

develop its capacity for coercion remains a mystery. The proliferation of new 

generation warfare equipment in recent years, such as drones and new hypersonic 

missiles, and Iran’s successful usage of these technologies, in the war of 2026, to 

resist the US and Israel, who are far superior in technology and financial power than 

Iran suggest that China could also gain superiority in these technologies by further 

advancing its technologies, and increase its military capacity vis-à-vis the US. 

 

After discussing the material foundations of the hegemonic shift/energy 

transformation, I would like to mention how the transition process might unfold. The 

change in hegemony from Britain to the US occurred through two major wars (the 

First and Second World Wars) and a big economic crisis (the Great Depression of the 

1930s). Similarly, the change in hegemony from the Dutch to Britain was facilitated 

by wars throughout the 18th century, the last of which ended in 1815. Could a major 

war erupt in the coming years?  As the US begins to lose its global influence, it is 

observed to adopt a more aggressive stance. The impact of Western states, primarily 

the US, instigating the Ukraine-Russia war that began in 2022 is undeniable. 

Similarly, the US’ attacks on Venezuela and, together with its close ally, Israel, on 
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Iran in 2026, demonstrate the strengthening of these aggressive tendencies. On the 

other hand, Europe's calls for armament with the hope of economic recovery after 

losing its competitiveness in industrial production can be seen as another facet of the 

West's aggressive tendencies. Meanwhile, China, believing that time is working in its 

favor and that the US will weaken further in the near future, is careful to avoid 

military conflict (at least so far). China's lack of direct support to Venezuela and Iran 

can be seen as an indication of this. China's potential involvement in a war might 

stem from Taiwan, which it considers its own territory but which has close ties with 

the US and Western bloc. Another potential war could break out from the conflict 

between the EU and Russia, which is already engaged in an indirect struggle over 

Ukraine, considering Europe's rising armament endeavors. This would lead to the 

devastation of both Europe and Russia, similar to a century ago, and their subsequent 

reconstruction, this time by China instead of the US. 

 

On the other hand, the US economy's massive trade deficits and increasing military 

spending are eroding the dollar's role as a reserve currency. While China, with its 

trade surpluses and the fear that a strengthening currency would reduce its 

competitiveness, may not have allowed the Chinese yuan to assume the role of a 

global reserve currency, these developments are further undermining the dollar's 

reserve currency status and seriously weakening the US's financial capacity. 

 

In the US, especially in recent years, the rapid increase in the value of technology 

companies, fueled by the euphoria of artificial intelligence, could create a financial 

bubble, and the bursting of this bubble may trigger a new crisis in the US. For US 

capitalism, currently dominated by technology and financial oligarchs largely 

withdrawn from production, the erosion of the dollar's role as a reserve currency and 

a financial crisis resulting in the devaluation of technology companies could 

accelerate the collapse of US hegemony. Finally, an epidemic similar to Covid-19 or 

a major environmental disaster, coupled with the West's inability to respond to them, 

could accelerate China's transition to hegemony. 

 

In almost all of the scenarios listed above, the production, distribution, and 

consumption networks of the oil economy will be damaged in a way similar to how 



 

 174    

the networks of the coal economy were shattered by wars and crises a century ago. 

The recent US-Israel and Iran War has become a clear example of this. Iran's 

unexpected resistance caused a blockage of the Strait of Hormuz, a chokepoint for oil 

and natural gas transit, triggering serious supply problems in the oil economy, 

particularly in Asian countries dependent on the Middle East for oil and natural gas. 

Oil prices rose again above $100, and the effects of this crisis were felt in many 

sectors, from transportation to agriculture. Similar shocks will accelerate the 

transition to a new economy, driven by increased demand for electrification and 

infrastructure investments provided by China, and renewable energy products such as 

solar PV, wind turbines, and batteries mostly produced by China. Considering the 

length of past transition periods, it is likely that, following a new major crisis like the 

one I outlined above, the transition to Chinese hegemony will be completed within 

10-15 years, and its period of material expansion will begin. It is also quite possible 

that China will establish an outward-looking hegemony similar to the British one 

and, if it maintains its role as the world's factory, will initiate a new era of 

mechanization/automation globally. 
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B. TURKISH SUMMARY / TÜRKÇE ÖZET 

 

 

Giriş 

 

Kriz çağında yaşıyoruz. 2008'den bu yana ekonomik krizler, siyasi çalkantılar, 

pandemiler ve iklim istikrarsızlıkları aracılığıyla kendini gösteren kaotik bir ortamda, 

içinde yaşadığımız sistemde yapısal dönüşümlerin yaşandığını hissedebiliyoruz. 

Ancak bu kaosu anlamlandırmak kolay değil; görünüşte birbiriyle bağlantısız 

yüzlerce gelişme karşısında bunalmış durumdayız ve yalnızca kendi ülkemize ya da 

bölgemize odaklanmak, yaşadıklarımızı kavramamızı veya dünyanın geleceğine 

ilişkin öngörülerde bulunmamızı zorlaştırmaktadır. 

 

Bu kaosa anlam vermek ve geleceğe dair projeksiyonlar yapabilmek için kapitalizmi 

birbirinden yalıtılmış, ayrı devletlerin bir toplamı olarak değil, farklı parçaları eşitsiz 

biçimde gelişmiş bütünleşik bir dünya sistemi olarak değerlendirmeli ve onu uzun 

dönemli bir perspektiften analiz etmeliyiz. Çünkü bütün, parçalarının toplamından 

tamamen farklı bir anlam ifade eder; bu nedenle bütünü hem mekânsal hem de 

zamansal olarak kavramak, mevcut gerçekliğimizi çevreleyen sisi dağıtmamıza 

olanak tanır. Giovanni Arrighi'nin sistemik birikim döngüleri çerçevesi bu amaç için 

güçlü bir araç sunmaktadır. Fernand Braudel'in longue durée yaklaşımından hareket 

eden bu çerçeve, kapitalizmin ardışık hegemonik güçler tarafından yönlendirilen 

uzun dönemli sistemik birikim döngülerinden oluştuğunu ileri sürmektedir. 

Britanya'nın 19. yüzyılda, Amerika Birleşik Devletleri'nin ise 20. yüzyılda 

kapitalizme nasıl liderlik ettiğini ve her birinin kendine özgü birikim rejimlerini 

sistemik birikim döngüleri çerçevesinden değerlendirdiğimizde, bu çerçevenin son 

derece güçlü bir açıklayıcılığa sahip olduğunu görürüz. 

 

Arrighi'nin başyapıtı Uzun Yirminci Yüzyıl (2010) incelendiğinde, günümüzde 

yaşadığımız krizin özünde ABD hegemonyasının krizi olduğu ve hegemonik krizler 

ile geçişlerin tarihte benzeri görülmemiş olgular olmadığı ortaya çıkmaktadır. 
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Dolayısıyla hegemonik kriz ve yeni bir hegemon etrafında örgütlenen yeni bir 

birikim döngüsünün ortaya çıkışı, bu tezin ilk temel analiz birimini oluşturmaktadır. 

 

İkinci analiz birimi ise devam eden bir başka küresel dönüşümden 

kaynaklanmaktadır: Günümüzde hegemonik geçişe devasa bir enerji dönüşümü eşlik 

etmektedir. Güneş ve rüzgâr gibi yenilenebilir kaynaklardan elde edilen enerji, 

2010'dan bu yana hızla büyümüştür. Uluslararası Enerji Ajansı (IEA) raporlarına 

göre (2025a; 2025b), bu büyüme 2020'li yıllardan itibaren daha da hızlanmıştır. 

Bugün yenilenebilir enerjinin küresel elektrik üretimindeki payı %30'u aşmıştır; yani 

elektriğimizin üçte biri yenilenebilir kaynaklardan gelmektedir ve bu oran hızla 

artmaktadır (IEA, 2025b, s. 417). Kurulu güç açısından ise hızla artan yatırımlar 

sayesinde yenilenebilir enerjinin payı %50'ye yaklaşmaktadır. Bu durum, 19. 

yüzyılın başından beri içinde yaşadığımız fosil yakıt ekonomisinin köklü bir 

dönüşüm geçirdiğini güçlü biçimde göstermektedir. 

 

Bu iki dönüşüm—hegemonik geçiş ve enerji dönüşümü—birbirine bağlı büyük bir 

dönüşüm olarak kavramsallaştırılabilir mi? Bu tezin özgün katkısı tam da bu iki 

büyük dönüşümü birlikte analiz etmesinde; başka bir deyişle enerji dönüşümünü 

hegemonya tartışmalarının merkezine yerleştirmesinde yatmaktadır. Enerji, 

Arrighi'nin sistemik birikim döngülerinde zaman zaman (örneğin 1970'lerdeki petrol 

krizi bağlamında) ortaya çıksa da, döngüleri tanımlayan merkezi ve yapısal bir rol 

üstlenmez. Öte yandan E.A. Wrigley (2010) ve Vaclav Smil (2017) gibi önde gelen 

enerji tarihçileri de çalışmalarında sermaye birikim döngülerine odaklanmamaktadır. 

Ancak bu iki dinamiği tarihsel olarak birlikte incelemek ve günümüz dünyası 

bağlamında birlikte değerlendirmek, sistemik dönüşümü anlamak için tamamen yeni 

bir pencere açmaktadır. Bu tezin nihai amacı da bu pencereyi açmaktır. 

 

Bu büyük dönüşümün tarihsel izlerini takip etmek amacıyla bu tez şu konuları 

inceleyecektir: 19. yüzyılda Britanya hegemonyası ile kömür arasındaki ilişki ve 20. 

yüzyılda ABD hegemonyası ile petrol arasındaki ilişki. Bu örnekler aracılığıyla, her 

iki hegemonik döngü boyunca enerji-hegemonya ilişkisine dair ortak örüntüler 

ortaya çıkarılacak; aynı zamanda ilgili olduğu ölçüde bu birikim rejimleri arasındaki 

yapısal farklılıklar da vurgulanacaktır. Son bölümde ise, "dünyanın fabrikası" hâline 
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gelmiş Çin ile enerji dönüşümünün motoru olan güneş/rüzgâr enerjisi arasındaki 

ilişki, yükselen bir hegemon ile yeni bir birincil enerji kaynağı arasındaki potansiyel 

ilişki olarak; tarihsel örüntüler ve güncel veriler ışığında analiz edilecektir. 

 

Bu noktada, literatürde çeşitli araştırmacılar tarafından savunulan iki yaygın görüşe 

karşı tezimin karşı argümanlarını ortaya koymak istiyorum; çünkü bu tartışma tezin 

literatürdeki konumunu daha açık hâle getirecektir. Bu iki görüş şu şekilde 

özetlenebilir: Çin asla hegemon olamaz ya da olmak istemeyecektir (Arrighi, 2007; 

Li, 2008; Karataşlı ve Kumral, 2017; Acharya, 2018; Scholte vd., 2020; Vieira, 

2022) ve yenilenebilir enerji ekonomik ve teknik kısıtlar nedeniyle fosil yakıtların 

yerini alamaz (Gellert ve Cicantell, 2020; York ve Bell, 2019; Seamster ve Ray, 

2019). Çin'in hegemon olamayacağı ya da olmak istemeyeceği argümanı, önceki 

hegemonik güçlerden farklı olarak Çin'in Batılı olmayan bir devlet olduğu ve bu 

nedenle daha "iyi niyetli" bir lider olarak hareket edebileceği varsayımına 

dayanmaktadır. Ayrıca bu argümanı savunanlar, Çin'in 1,4 milyarlık devasa nüfusu 

nedeniyle ne Çin'in ne de diğer Küresel Güney ülkelerinin, Dünya'nın ekolojik ve 

maddi kapasite sınırları sebebiyle önceki hegemonların ulaştığı maddi refah 

düzeylerine fiziksel olarak erişemeyeceğini ileri sürmektedir. 

 

Ancak bu argümanlar, sistemin küresel ölçekte yaydığı sermaye mantığını—yani kâr 

dürtüsünü—ve sistemik döngülerin her seferinde derinleşerek ve çeşitlenerek 

yeniden kurulduğu gerçeğini göz ardı etmektedir. Özel mülkiyete dayalı sermaye 

egemenliği küresel ölçekte sürdüğü sürece, sistemik birikim döngülerinin 

çözüleceğini ve Çin'in Küresel Güney'in bir parçası olarak bu döngüyü sürdürmeyi 

reddedeceğini iddia eden görüşlerin maddi bir temeli bulunmamaktadır; bu durum 

Çin'in kendine özgü devlet-parti-piyasa sentezine ilişkin tartışmalardan ya da Çin'in 

kapitalist bir devlet olarak sınıflandırılıp sınıflandırılmamasından bağımsızdır. 

 

Çin'in merkezi planlamaya dayalı ekonomik yapısının verimsiz olduğu ve çöküşün 

eşiğinde bulunduğu yönündeki iddialar, onlarca yıldır tekrarlanan bir tür liberal 

temenniden ibaret hâle gelmiştir. Günümüzde Çin tek başına küresel imalat 

sanayisinin %30'unu gerçekleştirmekte ve kendine özgü ekonomik modeli 

başarısızlığının değil, başarısının temel kaynağı olduğunu kanıtlamıştır. Bu modelin 
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önümüzdeki yıllarda kalıcılığını koruyup küresel ölçekte yayılıp yayılmayacağı ise 

kritik bir soruya bağlıdır: Yeni enerji kaynağı etrafında şekillenen sektörlerde 

sermaye için uzun vadeli ve kârlı yatırım alanları açabilecek midir? 

 

Ayrıca, Çin ve diğer gelişmekte olan ülkelerin gelişmiş ekonomiler kadar üretim ve 

tüketim gerçekleştirebilecek kapasiteye dünyanın sahip olmadığı yönündeki argüman 

da, yeni birikim döngüsünü hangi sektörlerin ve hangi kaynakların örgütleyeceği 

analiz edilmeden ikna edici değildir. Tarihsel bir benzetme yapmak gerekirse: 19. 

yüzyılda yaşayan bir araştırmacı bugünkü devasa üretim ve tüketim düzeylerini 

öngörebilir miydi? Öngöremezdi ve muhtemelen bunu imkânsız görürdü; çünkü ufku 

Britanya'nın birikim döngüsü ve kömüre dayalı ekonomiyle sınırlıydı. Böyle bir 

öngörüde bulunabilmesi için ABD'nin petrol etrafında inşa edeceği yeni sektörleri ve 

tüketim ekonomisini önceden görebilmesi gerekirdi. Benzer şekilde, Çin'in 

potansiyel birikim döngüsünün özelliklerini ve kullanacağı enerji kaynaklarının 

niteliğini analiz etmeden gelecekteki küresel ekonomik modeli sağlıklı biçimde 

değerlendirmek mümkün değildir. Bu tez tam da bu analizi sunmayı amaçlamaktadır. 

 

İkinci karşı argüman—yenilenebilir enerjinin fosil yakıtların yerini alamayacağı, 

yalnızca onlara ekleneceği yönündeki iddia—da benzer şekilde birikim rejimlerinin 

nasıl işlediğini göz ardı etmektedir. Baskın enerji kaynağı ekonomik mimariyi 

belirler. Kömür, 19. yüzyılda Britanya hegemonyasının temel enerji kaynağı hâline 

geldiğinde, dünyanın birçok yerinde odun yakıt olarak kullanılmaya devam ediyordu. 

Buna rağmen kapitalizmin itici gücü kömür oldu ve üretim ile tüketim onun etrafında 

yeniden örgütlendi. Aynı durum 20. yüzyılda petrol için de geçerlidir; petrol ve 

doğal gaz ABD hegemonyasının ve küresel kapitalizmin motorlarıydı ve dünyanın 

çeşitli yerlerinde kömür kullanılmaya devam edilmesi bu gerçeği değiştirmedi. Aynı 

ilke bugün yenilenebilir enerji için de geçerlidir. Elbette tüm ülkeler bu dönüşümü 

aynı anda tamamlamayacak ve yeni enerji merkezli birikim döngüsü başladıktan 

sonra da fosil yakıtlar çeşitli bölgelerde kullanılmaya devam edecektir. Ancak 

küresel kârlılığı belirleyen çekirdek sektörler elektrik temelli üretime geçecek ve bu 

elektrik yenilenebilir kaynaklardan üretilecektir. Başka bir ifadeyle belirleyici 

merkezi rol yeni enerjiye ait olacaktır. Asıl soru, bu yeni birikim rejiminin başarıyla 

başlayıp başlayamayacağıdır; eğer başlarsa fosil yakıtlar ekonomik yapıdaki merkezî 
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konumlarını kaybederek çevresel rollere çekilecektir. Yenilenebilir enerjinin teknik 

açıdan verimsiz olduğu ve bu nedenle fosil yakıtların yerini alamayacağı yönündeki 

iddia da aynı ölçüde ikna edici değildir. Devam eden bir dönüşüm sürecinin tam 

ortasındayız ve teknolojik ilerleme yenilenebilir enerjiyi her yıl daha ucuz ve daha 

verimli hâle getirmektedir. Yenilenebilir enerji elektrik üretiminde kritik maliyet 

avantajını şimdiden elde etmiştir. Tarihçi E.A. Wrigley'nin belirttiği gibi (2010, s. 

14), fosil öncesi ekonomiler büyük ölçüde organik maddeye (bitkilere) dayanıyordu; 

ancak bitkilerden elde edilen enerji fotosenteze bağlıdır ve fotosentez son derece 

verimsiz bir süreçtir: Fotosentez, herhangi bir yüzeye düşen güneş enerjisinin 

yalnızca %0,1 ile %0,4'ünü yakalayabilmektedir. Bu verimsizlik, yüzeylere doğrudan 

düşen güneş enerjisini kullanan güneş panellerinin sahip olduğu muazzam 

potansiyeli ortaya koymaktadır. Bu potansiyelin ne kadarının değerlendirilebileceği 

ise tamamen teknolojik ilerlemeye ve altyapının gelişimine (iletim hatları, batarya 

depolama vb.) bağlıdır. Günümüzde yeni enerjiye yönelik kuşkuculuk büyük ölçüde 

bir geçiş döneminde yaşamamızın sonucudur. 20. yüzyılın başlarında petrol ilk kez 

yaygınlaşmaya başladığında birçok politika yapıcı ve akademisyen küresel petrol 

rezervlerinin yetersiz olduğunu, petrolün günlük yaşamda yaygın biçimde 

kullanılmasının mümkün olmadığını ve petrolün yalnızca askerî ihtiyaçlar için 

ayrılması gerektiğini savunuyordu. Bugün ise küresel tüketim o döneme kıyasla 

binlerce kat artmış olmasına rağmen üretim buna ayak uydurmakta; hatta ekonomik 

tartışmalar kıtlıktan ziyade aşırı üretimin nasıl yönetileceği üzerinde 

yoğunlaşmaktadır. Yenilenebilir enerjinin elektrik üretimindeki payının şimdiden 

%30'a ulaşmış ve hızla yükseliyor olduğu dikkate alındığında, teknik yetersizlik 

argümanlarına son derece kuşkuyla yaklaşmamız gerekmektedir. 

 

Özetle, bu tez enerji dönüşümlerini; değişen küresel güç dengesini, ortaya 

çıkabilecek yeni bir hegemonik düzen olasılığını ve sermayenin yeni yatırım alanları 

arayışını incelemek için analitik bir prizma olarak kullanmaktadır. İlk bölümde 

Britanya hegemonyasında kömürün, ikinci bölümde ise ABD hegemonyasında 

petrolün rolünü tarihsel olarak analiz edeceğim. Enerji dönüşümü son iki 

hegemonyanın kaldıraç noktası olmuş; gündelik yaşamı ve sermayenin yöneldiği 

yatırım alanlarını kökten değiştirmiştir. Örneğin Timothy Mitchell (2011, s. 10), 

kömür çağından petrol çağına geçişin etkilerini şu sözlerle açıklamaktadır: "enerjinin 
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üretimi ve dağıtımı için çok daha geniş ağlar, bol fosil yakıtların mümkün kıldığı 

yeni kolektif yaşam biçimleri ve petrol üretimine bağımlı olarak hızla genişleyen mal 

ve finans dolaşımları." Buna ek olarak, bugün bu büyük fosil yakıt temelli ağların 

çözülme olasılığını tartışacaksak, öncelikle bu ağların geçmişte nasıl kurulduğunu ve 

nasıl işlediğini analiz etmemiz gerekir. Bu bölümlerde tespit edilen örüntüler, 

günümüzde yaşanan dönüşümün ve yeni enerji ekonomisi etrafında şekillenen yeni 

güç ilişkilerinin anlaşılmasını kolaylaştıracaktır. 

 

Üçüncü bölümde ise yenilenebilir enerji ekonomisinin özelliklerini ve onun etrafında 

yükselmekte olan potansiyel Çin hegemonyasını inceleyeceğim. Sistemik birikim 

döngüleri yaklaşımında hegemonya değişimi yalnızca eski hegemonun yerini 

yenisinin alması anlamına gelmez; hegemon ülkenin değişmesi niteliksel 

dönüşümleri ifade eder ve her hegemon kapitalizmi kendine özgü katkılarıyla 

genişletir ya da derinleştirir. Eğer gerçekten hegemonya değişiminin yaşandığı bir 

tarihsel dönemde bulunuyorsak, 21. yüzyıl Çin'inin önceki iki hegemonla hangi 

açılardan benzeştiğini, hangi açılardan farklılaştığını ve kendine özgü katkısının ne 

olabileceğini belirlemek gerekmektedir. Bu amaç doğrultusunda çalışma, Çin'de 

güneş ve rüzgâr enerjisinin gelişimini, bunların ekonomik ve toplumsal yaşamda 

yaygınlaşmasını sağlayan sanayi altyapısını incelemekte ve tarihsel analizlerden elde 

edilen örüntüler ile güncel verilerden hareketle olası bir Çin hegemonyasının nasıl 

görünebileceğini ve bunun dünya ekonomisi açısından ne anlama gelebileceğini 

değerlendirmektedir. 

 

Kömür: Sanayi Devriminin ve İngiliz İmparatorluğu'nun Enerji Kaynağı 

 

Kömürün bir enerji kaynağı olarak yaygın biçimde kullanılması, 18. ve 19. 

yüzyıllarda gerçekleşen kademeli teknolojik ilerlemenin bir sonucuydu. Fosil 

yakıtların kullanımıyla insanlık, kökeni Neolitik Devrim'e kadar uzanan bitki temelli 

enerji kaynaklarına olan uzun süreli bağımlılığını sona erdirdi ve böylece Malthusçu 

tuzağın kısıtlamalarından kurtuldu. 

 

Bu büyük dönüşüm ilk olarak İngiltere'de gerçekleşti. İngiltere'nin 16. yüzyıldan 

itibaren yaşadığı büyüme, adanın sınırlı orman varlığı ve arazi kısıtlarıyla birleşince, 
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17. yüzyılda adanın zengin kaynağı olan kömürün kullanımını teşvik etti (kanallar ve 

deniz taşımacılığı sayesinde kömürün taşınması da diğer ülkelere göre daha kolaydı). 

Bu durum, kömürün diğer sektörlerde kullanılmasını mümkün kılacak yenilikleri 

tetikledi. Buhar gücü ve demirle bir bütün oluşturan kömür, başta ulaşım olmak 

üzere diğer sektörleri dönüştürdü ve ülkeye daha önce ulaşılamayan bir büyüme 

fırsatı sağladı. 

 

1840'ların ortalarından itibaren Tahıl Yasalarının (Corn Laws) kaldırılması bir 

dönüm noktası olarak değerlendirilebilir; İngiltere, kendisini merkeze alan bir ticaret 

sistemi kurdu ve dünyadaki Britanya hegemonyasını başlattı. Bu hegemonyanın ilk 

25–30 yılında Almanya ve ABD sanayileşti; demiryolları ve yelkenli gemiler 

(kısmen buharlı gemiler) sayesinde dünya birbirine bağlandı ve gümrük tarifeleri 

düşürüldü. 

 

Bununla birlikte, hem tarımsal hem de sanayi ürünlerinin üretim ve dolaşımındaki 

hızlı artış, dünyayı 1873'te başlayıp Birinci Dünya Savaşı'na kadar sürecek bir krize 

sürükledi. Fiyat düşüşleri 1896'da sona ermiş olsa da, krize yol açan temel nedenler 

I. Dünya Savaşı'na kadar ortadan kalkmadı. Bu dönemde İngiltere, ABD, Almanya 

ve Fransa emperyalizme yöneldi; sermaye ihracı ve sömürgeciliğin merkezde 

olduğu, birbirleriyle rekabet eden imparatorluklar çağı yaşandı. Emperyalist ülkeler 

arasındaki rekabet, 1914'te dünya çapında bir savaşa yol açtı. Bu süreçte kömür–

buhar gücü–demir kompleksi, özellikle demiryolları ve buharlı gemiler aracılığıyla 

dünyanın dört bir yanına yayıldı. Afrika ve Polinezya tamamen sömürgeleştirildi. 

ABD ve Almanya, demir üretimi ve tekstil sanayisi gibi Britanya'nın geleneksel 

olarak üstün olduğu alanlarda onu yakaladı ve geride bıraktı. 1870 sonrasında 

başlayan ve İkinci Sanayi Devrimi olarak adlandırılan çelik, elektrik ve kimya 

çağında hızla üstünlük sağladılar. Kömürün 1900'lerin başında dünyanın başlıca 

enerji kaynağı hâline gelmesiyle Britanya'nın hegemonyası zayıfladı. Dünyada yeni 

bir hegemonyanın kurulması ise iki dünya savaşı ile yeni bir enerji kaynağının ve 

ona bağlı yeni bir ekonomik yapının yaygınlaşmasından sonra gerçekleşecekti. 

 

Bu bölümün sonuçları ve çıkarımları şu şekilde özetlenebilir. Her şeyden önce, bitki 

temelli enerjiden fosil yakıtlara geçiş, insanlığa uzun bir süre boyunca yüksek hızda 
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büyüme fırsatı sağlamıştır. Bölümün başında sunulan Tablo 1 ve Tablo 2'de 

görülebileceği üzere, 1820 sonrasında Batı Avrupa ülkeleri ve ABD'de kişi başına 

düşen GSYH artışı, önceki yüzyıllara kıyasla 5–6 kat yükselmiştir (aynı dönemde 

nüfus artış hızı da katlanmış olmasına rağmen). Bu yüksek oranlar daha sonraki 

dönemlerde de devam etmiş ve 20. yüzyılda yüksek büyüme hızları dünyanın diğer 

bölgelerine de yayılmıştır. 

 

Yeni enerjiye geçişte maliyet belirleyici bir rol oynamıştır. Orman kaynaklarının 

tükenmesi nedeniyle odunun maliyeti yükselirken, kömür uzun bir süre boyunca 

fiyatı artmadan büyük miktarlarda temin edilebilmiştir. Allen'ın (2009) dayanak 

teknoloji (backstop technology) olarak adlandırdığı bu olgu, özellikle İngiltere'de 

kömürün birincil enerji kaynağı olarak kullanılmasında önemli bir rol oynamıştır. 

 

Bir enerji kaynağının yaygınlaşabilmesi için diğer sanayi kollarıyla bütünleşmesi 

(kömür örneğinde buhar gücü ve demirle) ve büyük miktarda sermayenin 

yatırılabileceği yeni, kârlı yatırım alanları yaratması gerekir (kömür için demiryolları 

ve buharlı gemiler gibi). 

 

Yeni enerjiye geçiş hegemon ülkede büyük ölçüde tamamlandıktan sonra, bu 

dönüşüm ticaret, yatırımlar ve taklit gibi kanallar aracılığıyla diğer ülkelere aktarılır 

ve bu sanayileri yeni benimseyen ülkelerin kalkınma süreci, hegemon ülkeye kıyasla 

çok daha hızlı gerçekleşir. 

 

Bu yakınsama sürecinin hızlanması, aşırı üretim yaratarak sistemik krizlere yol 

açabileceği gibi, hegemon ile yeni gelişen ülkeler arasında dünya çapında pazar 

rekabetine (emperyalizme) de neden olabilir. Bu küresel rekabet, yeni enerji 

kaynağının ve bu enerji kaynağına bağlı gelişen sanayilerin ürünlerinin dünyanın 

geri kalanında (en azından önemli bir bölümünde) benimsenmesiyle sonuçlanır. 

 

Petrol: Modern Dünyanın ve ABD Hegemonyasının Yakıtı 

 

Petrol (ve doğal gaz da birlikte değerlendirilebilir), kömürden sonra tüm dünya 

ekonomisini yeniden şekillendiren ikinci fosil yakıt oldu. İlki Britanya 
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hegemonyasıyla küresel ölçekte yayılırken, ikincisi ABD hegemonyası altında 

küresel kapitalizmi ve 20. yüzyılın sosyalist ülkelerini dönüştürdü. Kömür, 

Britanya'nın 19. yüzyılın ortalarında tarım piyasasını serbestleştirmesiyle başlayarak 

dünyaya hızla yayılmış; petrol ise yaklaşık bir yüzyıl sonra, İkinci Dünya Savaşı'nın 

sona ermesinin ardından hızla yayılmıştır. 

 

Bununla birlikte, sistemik birikim döngüleri teorisinin de öne sürdüğü gibi, 

hegemonyalar kapitalizmi farklı araçlarla derinleştirir ya da genişletir; birbirlerinin 

kopyaları değildir. Bu bağlamda, petrol çağı ile kömür çağı arasındaki iki temel 

farklılığı vurgulamak istiyorum. Bu farklılıklar aynı zamanda ABD hegemonyasını 

daha iyi anlamamıza da yardımcı olacaktır. 

 

İlk farklılık sanayi yapılarındaydı. Birinci Sanayi Devrimi küçük ölçekli üretimle 

başladı. Küçük atölyeler, dokuma tezgâhları ve zanaatkârların çalışma süreçleri 

sırasında geliştirdikleri icatlar Sanayi Devrimi'nin öncüleri oldu. Buna karşılık, petrol 

endüstrisi ve onunla bağlantılı otomotiv sanayisi daha en başından itibaren büyük 

ölçekli üretim ile tekelci ve oligopolistik yapılar oluşturdu. Petrol, kömüre göre çok 

daha hızlı çıkarılabilir, boru hatlarıyla taşınabilir ve arzın sınırlı olduğu durumlarda 

üreticilerin ya da arazi sahiplerinin daha istikrarlı biçimde kâr elde etmesine olanak 

tanır. Bu özellikler, kömüre kıyasla daha yoğunlaşmış bir piyasa yapısına yol açar. 

Arzı kontrol etmeyi amaçlayan tekel ve oligopol yapılar, 19. yüzyılın son 

çeyreğinden itibaren petrol piyasasının en belirgin özellikleri olmuştur. 

 

19. yüzyılın son çeyreğinde Standard Oil hızla gelişen gazyağı piyasasına hâkim 

olmuş ve rakiplerini büyük ölçüde tasfiye etmiştir. Standard Oil'in tekelci hâkimiyeti 

20. yüzyılın başlarında kırılmış olsa da, petrol piyasası rekabetin düşük olduğu ve 

sektörü kontrol eden aktörlerin sayısının sınırlı kaldığı oligopolistik bir endüstri 

olmayı sürdürmüştür. 1970'lere kadar "Yedi Kız Kardeş" olarak adlandırılan yedi 

büyük şirketin hâkimiyeti ve 1970'lerden sonra OPEC'in hâkimiyeti, bu oligopolistik 

yapının farklı yüzleri olmuştur. 

 

Otomotiv sektörü de başlangıcından itibaren son derece yoğunlaşmış bir endüstri 

oluşturmuştur. Ford Motor Company, General Motors ve Chrysler uzun yıllar 
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boyunca piyasaya hâkim olmuştur. Fordist üretim modeli ve ara malı üretiminden 

satışa kadar birçok üretim aşamasını aynı şirket bünyesinde toplayan dikey 

bütünleşmiş firmalar, otomotiv sektöründeki dev şirketlere büyük avantajlar 

sağlamaktadır. Standard Oil'in petrol piyasasını ilk kez tekelleştirmesinin üzerinden 

yaklaşık 150 yıl geçmiş olmasına rağmen, petrol ve otomotiv sektörleri hâlâ 

oligopolistik piyasalardır; değişen yalnızca öne çıkan şirketler ve ülkeler olmuştur. 

 

Kömür ve petrol dönemleri arasındaki bir diğer önemli fark, üretilen malların temel 

türüdür. 19. yüzyılda sanayideki kömür-buhar gücü-demir kompleksi genel olarak, 

sanayi için diğer makineler, demiryolları, lokomotifler vb. gibi sermaye mallarının 

üretimini gerçekleştiriyordu. Buna karşılık, petrol ve otomotiv sanayisi en başından 

itibaren çok tanınmış bir tüketim malının, yani otomobilin üretimine dayanıyordu. 

Ünlü “Amerikan Rüyası”nın belirleyici imgelerinden biri, her hanenin sahip olduğu 

bir otomobildi. Dolayısıyla, petrol çağının ayırt edici özellikleri yalnızca kitlesel 

üretim değil, aynı zamanda kitlesel tüketimdi. 20. yüzyılın başında orta sınıfa 

yönelik bir otomobil olarak piyasaya sürülen ve 1928 yılına kadar milyonlarca adet 

satılan Ford Model T, bu tüketim toplumunun öncüllerinden biri olarak görülebilir. 

Aşağıdaki şekilden de görülebileceği gibi, hem toplam enerji kullanımı hem de bu 

enerji tüketimi içinde ulaşımın payı, ABD'nin petrol ekonomisinde Britanya'nın 

kömür ekonomisindekinden çok daha yüksekti. Günümüzde dünya nüfusunun büyük 

çoğunluğu bu petrol temelli tüketim kalıplarını içselleştirmiştir. Otomobiller ve 

onların yakıtlarından petrokimya ürünlerine; tarımsal gübrelerden ilaçlara kadar 

geniş bir yelpazedeki petrol temelli malları hızla tüketmeye koşullandırılmış 

durumdayız. 

 

İkinci Dünya Savaşı’ndan sonra dünya geneline yayılan petrol ekonomisi, en azından 

kapitalist dünyada ABD hegemonyasını yarattı. Ancak, 19. yüzyıldaki İngiltere’nin 

hikâyesine benzer şekilde, ABD merkezli petrol ekonomisi kurulurken, savaşlar 

nedeniyle yıkıma uğramış olan Avrupa, Japonya ve kısmen Güney Kore’nin hızlı bir 

yetişme süreci yaşandı. Bu bölgeler hızla sanayileşti ve 25-30 yıllık bir dönem içinde 

sanayi üretiminde ABD’yi yakaladı. Bunun sonucunda, 19. yüzyılın ikinci yarısından 

itibaren petrol ekonomisine liderlik eden ABD, 1960’lardan itibaren bu ekonomi 

içindeki hâkim rolünü kaybetmeye başladı. Kârlılığı tehdit etmeye başlayan sanayi 
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üretimindeki aşırı üretim ile, özellikle Vietnam’da ve petrol üretiminden daha büyük 

pay talep eden Orta Doğu ülkeleri karşısında ABD için askerî Keynesçiliğin çıkmaza 

girmesi birleşerek, 1970’lerde sistemik bir krizi tetikledi. Kriz, küresel ekonominin 

en önemli metası hâline gelmiş olan petrol piyasasındaki şoklar şeklinde kendini 

gösterdi. Bu büyük kriz, kapitalizm içinde bir yeniden yapılanmaya yol açtı. Kriz 

sonrasında, üretimin 1990’lardan itibaren hızla Güneydoğu Asya’ya kaymasıyla 

birlikte ABD, petrol ekonomisi içinde bir üretim merkezi olmaktan çıkarak bir finans 

merkezine dönüştü. Bu dönemde petrol ekonomisi dünyanın her köşesine yayıldı ve 

petrodolarlar ile ABD doları üzerinden yürütülen petrol ticareti, ABD’nin bir finans 

merkezi olarak hegemonyasını sürdürmesinde önemli bir rol oynadı. 1990’ların 

başında Sovyetler Birliği’nin çöküşü, ABD hegemonyasına ve onun finansallaşma 

dönemine ait ideolojisi olan neoliberalizme can simidi sağladı; bu ideoloji çeşitli 

yollarla gelişmekte olan ülkelere dayatıldı. Dünya Ticaret Örgütü’nün kurulması ve 

IMF ile Dünya Bankası’nın gelişmekte olan ülkelerde üstlendiği etkin rol sayesinde 

dünya, uzun zamandır olduğundan daha birleşik ve daha liberal bir görünüm kazandı. 

 

1990’ların başında Sovyetler Birliği’nin çöküşünden sonra ortaya çıkan bu birleşik 

ve liberal dünya görüntüsü, 2008 kriziyle başlayan dönemde parçalandı. Dünya, 

büyük güçler arasındaki çatışmaların ve kapitalizmin geleceğine ilişkin 

belirsizliklerin damga vurduğu kaotik bir döneme sürüklenmektedir. Hegemonun 

büyük ölçüde rıza üretme kapasitesini yitirdiği ve bunun sonucunda giderek daha 

fazla tehdit ve zor kullanımına başvurduğu; kriz öncesinin hâkim ideolojisi olan 

liberalizmin ise etkisini kaybettiği bu dönem, 1914 ile 1945 arasındaki kaotik 

dönemi hatırlatmaktadır. Öte yandan, etkileri her geçen yıl daha görünür hâle gelen 

iklim krizi, bu krize yeni bir boyut eklemekte ve petrol ekonomisinin devamı önünde 

bir engel olarak ortaya çıkmaktadır. Sistemik birikim döngüleri kuramı açısından 

incelendiğinde, bu kaotik dönemin, büyük sarsıntıların ardından ABD 

hegemonyasının sona erdiği ve kendi modeliyle yeni bir hegemonun yükseldiği bir 

dönem olması muhtemeldir. Son iki hegemonya olan Britanya ve ABD’nin 

hegemonyalarını bir enerji kaynağının kullanımı üzerinden kurdukları dikkate 

alındığında, yeni bir hegemonyanın ortaya çıkma olasılığı, kapitalizm içindeki 

yeniden yapılanmayı anlamak için yeni enerji kaynaklarına ve yeni örgütlenme 

biçimlerine odaklanmamız gerektiğini göstermektedir.  
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Dünya Yenilenebilir Enerji Çağının Eşiğinde Mi?: Çin'in Yükselişi ve Krizlerin 

Ortasında 21. Yüzyıl Dünya Ekonomisinin Yeniden Şekillenmesi 

 

Çin'de güneş fotovoltaik (PV) ve rüzgâr türbini imalat sektörleri, 2001 sonrasında 

ülkenin hızla artan enerji ihtiyacı, Avrupa pazarlarında güneş PV yatırımlarına 

sağlanan cömert destekler ve ülkenin ihracata dayalı büyüme stratejisi gibi çeşitli 

faktörlerin etkisiyle hızlı bir büyüme yaşadı. 2010'lara gelindiğinde her iki sektör de 

küresel üretimin %50'sine ulaşmış; rüzgâr endüstrisi ağırlıklı olarak yurt içinde 

büyürken, güneş endüstrisi uluslararası ölçekte genişlemiştir. Bu sektörler, 2008 

küresel finans krizi, ardından gelen Avro Bölgesi krizi ve yurt içindeki arz-talep 

dengesizlikleri nedeniyle 2000'lerin sonunda zorluklarla karşılaşmış olsa da, 

2010'larda devlet desteğiyle yeniden yapılandırılmış ve küresel üretimdeki paylarını 

korumuş, hatta kısmen artırmıştır. 

 

2010'lar boyunca sektörde maliyetlerin düşmesinin ardından, güneş ve rüzgâr 

enerjisinden elektrik üretimi 2020'lerde şebeke paritesine ulaşmış ve doğrudan devlet 

sübvansiyonlarına duyulan ihtiyaç ortadan kalkmıştır. Giderek daha rekabetçi hâle 

gelen bu iki sektör son yıllarda hızlı bir büyüme yaşamış ve bataryalar ile kritik 

minerallerle birlikte yeni bir enerji ekosisteminin temellerini oluşturmaya 

başlamıştır. Bataryalar, hem kesintili üretim yapısına sahip yenilenebilir enerji için 

bir depolama sistemi işlevi görmekte hem de yeni ekonominin tüketim malları olan 

elektrikli araçların temel bileşenlerinden biri olarak öne çıkmaktadır. Eski iki 

elektronik şirketi olan BYD ve CATL'nin rekabeti ve yenilikleri sektörde dikkat 

çekmektedir. Bu iki şirket aynı zamanda yenilenebilir enerji ekonomisinin diğer 

ülkelere yayılmasında da rol oynamaktadır. Ayrıca hem batarya hem de güneş PV ve 

rüzgâr türbini üretiminde kullanılan minerallerin çıkarılması ve işlenmesi, Çin'in 

yenilenebilir enerji ekonomisindeki hâkimiyetinin temel unsurlarından biridir. Çin, 

başta Latin Amerika ve Sahra Altı Afrika olmak üzere kritik minerallerin çıkarılması 

ve işlenmesi için ekonomik ilişkiler geliştirmektedir. 

 

Çin'in artan üretim ve ticaret kapasitesi, kendine özgü modelinden 

kaynaklanmaktadır. Bu özgün model, uzun vadeli planlama ve ekonomiye aktif 

devlet müdahalesinin rekabetçi bir piyasa modeliyle harmanlanmasına 



 

204 

dayanmaktadır. Piyasadaki yoğun rekabet ve düşük kârlılık, şirketleri yenilik 

yapmaya yönlendirerek küresel pazarlardaki rekabet güçlerini artırmalarına yardımcı 

olmaktadır. Çin, yatırımlarını büyük ölçüde kendi kaynaklarıyla finanse etmektedir. 

Yabancı mülkiyetin düşük payı ise devletin ekonomi üzerindeki kontrolünü 

sürdürmesini kolaylaştırmaktadır. 

 

Özetle, Çin'de yenilenebilir enerjiye yöneliş, başlangıçta Çin'in ihracata dayalı 

sanayileşmesinin ve artan enerji talebinin bir parçası olarak ortaya çıkmış olsa da, 

2008 krizinin ardından şekillenmeye başlayan yeni birikim rejiminin bir bileşeni 

olarak ivme kazanmıştır. Bu bakımdan, nasıl ki Amerika Birleşik Devletleri 1873 

krizinden sonra Britanya'nın kömüre dayalı modeline alternatif olarak petrole 

yöneldiyse, Çin de yenilenebilir enerjiye yönelmiş ve özellikle 2010'ların 

ortalarından itibaren bu yönelim, diğer sektörleri de dönüştüren yeni bir enerji 

ekosistemi yaratmıştır. Güneş ve rüzgâr enerjisinin yanı sıra bataryalar ve kritik 

mineraller bu ekosistemin diğer iki temel sütunu hâline gelmiş; bu ekonomi hem 

gerekli hammaddelerin tedariki hem de ara ve nihai ürünlerin satışı yoluyla diğer 

ülkelerin ekonomilerine nüfuz etmeye başlamıştır. Günümüzde yenilenebilir enerji 

ekosistemi, özellikle Güneydoğu Asya başta olmak üzere birçok bölgenin 

ekonomisini dönüştürmeye başlamıştır. Latin Amerika ve Afrika'da ise özellikle 

kritik minerallerin güvence altına alınması süreci üzerinden Çin ile yeni bağımlılık 

ilişkileri gelişmeye başlamıştır. Çin'in yeni enerji ekosistemi, kendine özgü bir 

örgütlenme yapısıyla birlikte ortaya çıkmıştır. Merkezi planlamaya dayalı ekonomik 

bir çerçeve içinde devlet-parti ile piyasa, özgün ve etkin bir model üretmiştir. Bu 

modelde finans da riski azaltan ve yeni ekonomiyi destekleyen bir unsur olarak öne 

çıkmıştır. Önümüzdeki yıllarda bu enerji ekosisteminin küresel ölçekte yayılması 

hızlanabilir ve bununla birlikte Çin'in kendine özgü örgütlenme yapısı da diğer 

ülkeler tarafından taklit edilebilir ve/veya benimsenebilir. 

 

Sonuç 

 

Dünya, sistemik kaosun derinleştiği bir dönemden geçmektedir. 2008 yılında Küresel 

Finans Krizi ile başlayan bu kaotik dönem, krizin önce Avrupa’ya Avro Bölgesi krizi 

olarak, ardından da gelişmekte olan ekonomilere yayılmasıyla devam etmiştir. 
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Devasa parasal genişlemeye ve düşük faiz oranlarına rağmen ekonomiler 

toparlanamamıştır. Bu ekonomik sorunların üzerine gelen Covid-19 pandemisi ve 

onu izleyen enflasyonist dönem dünyayı sarsmıştır. 2022’de başlayan Rusya-

Ukrayna Savaşı, Avrupa’yı yıllardır kullandığı ucuz Rus enerjisinden mahrum 

bırakarak kaosu, özellikle de Avrupa’da, daha da derinleştirmiştir. 2026’da başlayan 

ABD-İsrail-İran savaşı ise dünya petrolü ve doğal gazı açısından en önemli 

boğazlardan biri olan Hürmüz Boğazı’ndaki geçişi aksatmış ve ekonomiler üzerinde 

yeni bir şok dalgası yaratmıştır. Eski paradigmalar ve ittifaklar da çatırdamaya 

başlamıştır. Artık gelişmiş ülkelerde bile, devletin ekonomiye müdahalesini 

azaltmayı savunan ve kendi kendini düzenleyen piyasaların refah getireceği 

anlatısına dayanan neoliberalizme olan inanç kalmamıştır. Ülkeler, Çin’in başarılı 

örneğinden hareketle, yeniden devlet destekli sanayi politikasını tartışmaya 

başlamıştır. ABD ise geleneksel müttefikleri olan AB ve Kanada’yı her fırsatta tehdit 

etmeye başlamış, Soğuk Savaş dönemindeki temel askerî ittifakı olan NATO’nun 

varlığını sorgulamış ve bundan sonra ABD çıkarlarının her şeyden önce geleceğini 

sık sık vurgulamıştır. 

 

Bu tez, yukarıda özetlenen kaotik ortamın nedenleri ve olası sonuçları üzerine 

yapılan araştırmalardan doğmuştur. Tez, bu kaotik ortamı enerji dönüşümleri 

prizmasından inceleyerek dünyamızdaki güç ilişkilerinin ve ekonomik yapıların nasıl 

değiştiğini analiz etmektedir. Temel analiz birimleri olarak Giovanni Arrighi’nin 

dünya-sistemleri analizinin bir versiyonu olan sistemik birikim döngüleri çerçevesi 

ile enerji tarihçileri Vaclav Smil, Edward Wrigley ve Timothy Mitchell’in enerji 

rejimi kavramlarını kullanmakta ve birleştirmektedir. Sistemik birikim döngüleri 

çerçevesine göre kapitalizm, hegemon bir devlet etrafında örgütlenir ve bir 

hegemonik döngü üç ana bölümden oluşur: maddi genişleme, finansallaşma ve 

sistemik kaos ya da geçiş. İngiliz ve ABD hegemonik döngüleri için bu üç dönemi 

temel enerji kaynağının gelişimi ve enerji dönüşümleri üzerinden analiz ediyor ve 

yaşadığımız kaosun, temel enerji kaynağı olarak yenilenebilir enerjiyi (rüzgâr ve 

güneş) kullanan Çin hegemonyasının giriş dönemi (ilk dönemi) olabileceğini ileri 

sürüyorum. 

 

19. yüzyılda İngiliz hegemonyası enerji kaynağı olarak kömüre dayanıyordu. 

Kömürün yaygın kullanımı, insanlığın Neolitik Devrim’den beri tabi olduğu bitki 
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temelli ekonominin sınırlamalarını aşmasını sağlayarak iki yüzyıldan uzun süren 

hızlı büyümeyi mümkün kıldı. Kömür, sanayide buhar gücü ve demiri karşılıklı 

olarak güçlendiren karmaşık bir sistem oluşturdu. Bu karmaşık yapı, 1820’lerden 

itibaren İngiliz ekonomisini, 1850’lerden itibaren ise Avrupa ve ABD ekonomilerini 

dönüştürdü. Bu dönüşümün başlıca taşıyıcıları demiryolları ve buharlı gemilerdi. 

Hızlı bir yetişme sürecinin ardından yeni gelişen ekonomiler, tarımsal ürünlerin 

taşınmasının kolaylaşmasıyla artan tarımsal üretim fazlasının da etkisiyle sanayi 

mallarında aşırı birikim koşullarını yarattılar. Sonuç 1873 krizi oldu. Bu kriz 

ortamında Britanya kendisini bir finans merkezi olarak yeniden konumlandırdı ve 

gelişmiş ülkeler malları ve sermayeleri için pazar bulma yarışına, başka bir ifadeyle 

emperyalist rekabete yöneldiler. I. Dünya Savaşı ile sona eren bu dönemde, 

demiryolları ve buharlı gemilerle taşınan kömür ekonomisi dünyanın dört bir yanına 

yayıldı. 

 

20. yüzyılda ABD hegemonyası, birincil enerji kaynağı olarak petrolü kullanarak 

kuruldu. İçten yanmalı motorlar ve çelikle birlikte sanayi üretimine entegre olan 

petrol, 1900’lerin başında ABD ekonomisini, 1945 sonrasında ise Orta Doğu, 

Avrupa ve Japonya ile Güney Kore gibi Asya’daki bazı ABD müttefiklerinin 

ekonomilerini dönüştürdü. Yeni gelişen ülkelerdeki (özellikle Batı Almanya ve 

Japonya) artan üretim kapasitesi yeni bir aşırı birikim krizine yol açtı. Bu aşırı 

birikim, ABD’deki askerî Keynesçiliğin kriziyle birleşerek 1970’ler krizini tetikledi. 

Bu krizle birlikte ABD’nin finansallaşma dönemi başladı. 1990’lardan itibaren 

sanayi üretimi başta Doğu Asya olmak üzere Meksika ve Türkiye gibi gelişmiş 

ülkelerin çevresine de yayıldı ve böylece petrol temelli ekonomi küresel ölçekte 

yaygınlaştı. 

 

2008’de başlayan kaos dönemi, Britanya (1820-1846) ve ABD (1914-1945) 

ekonomilerinin yeni enerji kaynakları etrafında yeniden şekillendiği dönemleri 

hatırlatmaktadır. Bu kez potansiyel hegemon olarak Çin, ekonomisi içinde güneş ve 

rüzgâr enerjisinin kullanımını artırmaktadır. Yenilenebilir enerji, bataryalar ve kritik 

minerallerle birlikte Çin’in ekonomik yapısını dönüştürmektedir. Bu dönüşümün itici 

güçleri elektrikli araçlar, güneş PV panelleri ve rüzgâr türbinleridir (elektrik üretim 

ekipmanları). Bu dönüşümün büyük ölçüde Çin içinde tamamlanıp diğer ülkelerin 
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ekonomik yapılarını dönüştürmeye başlayıp başlamayacağı, başka bir ifadeyle Çin’in 

maddi genişleme döneminin ne zaman ve gerçekleşip gerçekleşmeyeceği sorularını 

gündeme getirmektedir. Bu sorulara cevap ararken önceki iki hegemonyadan elde 

edilen bulgulara dönüp bunları mevcut koşullarla karşılaştıracağım. 

 

Geçmiş hegemonyalardan elde edilen ilk bulgu, enerji dönüşümünün 

gerçekleşebilmesi için yeni enerji kaynağının geleneksel enerji kaynaklarına göre 

maliyet avantajına sahip olması gerektiğidir. Bunun yanında büyük miktarlarda ve 

uzun süre boyunca önemli fiyat dalgalanmaları olmaksızın arz edilebilmesi gerekir. 

Allen’ın (2009, s. 88-89) dayanak teknoloji (backstop technology) olarak 

adlandırdığı bu olgu, İngiliz hegemonyasında Sanayi Devrimi öncesinde odun 

fiyatlarının yükselmesine karşılık kömürün neredeyse sabit fiyatla ve büyük 

miktarlarda arz edilmesi şeklinde ortaya çıkmış ve Sanayi Devrimi ile başlayan 

yüksek büyüme dönemini mümkün kılan unsurlardan biri olmuştur. Benzer şekilde 

ABD hegemonyasında da petrolün en azından 1970’ler krizine kadar bol miktarda 

bulunması, nispeten ucuz olması ve fiyat dalgalanmalarından büyük ölçüde arınmış 

olması, petrol ekonomisinin dünyaya yayılmasında kilit rol oynamıştır. Çin son 10 

yılda güneş ve rüzgârdan üretilen elektriğin maliyetini yaklaşık %90 azaltarak 

yenilenebilir kaynaklardan elektrik üretimini fosil yakıtlardan elektrik üretiminden 

daha ucuz hâle getirmiştir. Ancak bu fiyat düşüşlerinin ne kadar süreceği ve güneş 

PV ile rüzgâr türbini teknolojilerinin istikrar kazanıp kazanmadığı konusunda soru 

işaretleri devam etmektedir. Kapitalizmde bir enerji dönüşümünün gerçekleşebilmesi 

için enerji kaynağının fiyat istikrarı ve kontrollü arzı kritik önemdedir; çünkü ancak 

bu durumda uzun süre boyunca büyük miktarda yatırımı çeken kârlı bir sektör hâline 

gelir. Buna karşılık yenilenebilir enerji piyasası, tıpkı petrol üretiminin ilk 

dönemlerinde olduğu gibi, arzının ve dolayısıyla fiyatının kontrol edilememesi 

nedeniyle belirsiz bir yapı sergilemektedir. Çinli güneş PV ve rüzgâr türbini 

üreticilerinin 2024’ten bu yana yaşadığı kârlılık sorunları bu belirsizliğin başlıca 

örneklerinden biridir. 

 

İkinci olarak, ekonomilerin enerji dönüşümünü gerçekleştirebilmesi için yeni enerji 

kaynaklarına ilişkin gerekli altyapının kurulması gerekir. Britanya açısından bu 

altyapı demiryollarıydı; Britanya tarafından inşa edilen ya da finanse edilen 
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demiryolları hem kârlı bir yatırım fırsatı sundu hem de inşa edildikleri bölgeleri 

Britanya’nın kömür ekonomisine bağladı. Benzer şekilde II. Dünya Savaşı 

sonrasında ABD, Marshall Planı ve ekonomik destek paketleri aracılığıyla Avrupa 

ile müttefikleri Japonya ve Güney Kore’de petrol ekonomisi için gerekli altyapının 

(yollar, boru hatları vb.) kurulmasını destekledi ve Orta Doğu petrolünü Avrupa’ya 

yönlendirerek petrol ekonomisinin maddi altyapısını oluşturdu. Bugün Çin’in 

yenilenebilir enerjisinin küresel ölçekte yayılması için, temel çıktısı olan elektriği 

üretildiği yerlerden (güneş ve rüzgâr enerjisi açısından uzak bölgeler olabilecek 

yerlerden) tüketildiği yerlere ulaştıracak gerekli elektrik iletim ve dağıtım altyapısını 

kurması gerekmektedir. Ayrıca yenilenebilir kaynaklardan üretilen elektriğin 

kesintisiz tüketimini sağlayacak başta bataryalar olmak üzere enerji depolama 

tesislerinin inşa edilmesi ya da finanse edilmesi de gerekmektedir. Aynı şekilde 

sanayiden tüketim mallarına, tüketim mallarından ulaştırmaya kadar elektrikle 

çalışan araç ve ekipmanların yaygınlaşması ve bunlar için şarj istasyonları gibi 

gerekli altyapının tamamlanması gereklidir. 

 

Tanımı gereği hegemonya zor kullanma kapasitesini ve rıza üretme mekanizmalarını 

içerir. Çin’in diğer ülkeleri kendi hegemonyasının onlara da fayda sağlayacağına 

nasıl ikna edeceği ve güçlü bir zor kullanma kapasitesini nasıl inşa edeceği soruları 

bizi Çin’in dünya sistemindeki konumuna götürmektedir. Britanya dünya 

ekonomisinde kendisini serbest ticaretçi bir emperyal güç ve devasa bir depo olarak 

konumlandırmıştı. Sanayisi mamul mallar üretiyor, buna karşılık demiryolları ve 

buharlı gemiler aracılığıyla piyasa ekonomisine bağladığı ülkelerden hammadde ve 

tarım ürünleri ithal ediyordu. Amerika, Hindistan ya da Mısır’dan gelen pamuk; 

Latin Amerika’dan gelen et ve tahıl; Karayipler’den gelen şeker ve Çin’den gelen 

çay ile porselen sayesinde Britanya ekonomisi çeşitli malların bir araya geldiği dev 

bir merkez olarak da işlev görüyordu. Bu piyasa mekanizmasına katılmak 

istemeyenler ya da sömürgeler için ise güçlü donanması onun zor kullanma 

kapasitesini temsil ediyordu. ABD ise Soğuk Savaş sırasında kendisini dünya 

sisteminde Batı blokundaki kapitalist ülkelerin askerî koruyucusu ve üretim 

süreçlerini dikey entegrasyon yoluyla birleştiren dev oligopolistik şirketlerin (başlıca 

petrol ve otomotiv şirketleri) merkezi olarak konumlandırdı. Petrol ekonomisi 

motorlu araçlar (otomobiller, kamyonlar, uçaklar vb.), petrolle çalışan tarım ve 
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sanayi ekipmanları ve arzı büyük ölçüde Amerikan petrol şirketlerinin kontrolündeki 

Orta Doğu petrolü aracılığıyla küresel ölçekte yayıldı. Hegemonyasının 

başlangıcından itibaren zor kullanma kapasitesi; atom bombalarının kullanımı, füze 

kabiliyetleri, gelişmiş hava araçları ve deniz gücü gibi unsurları, hegemonyasına ikna 

olmayan ülkelere karşı kullanmayı içeriyordu. Başka bir ifadeyle Britanya 

kapitalizmi yeni coğrafyalara yayarken sermaye malları üretimi (makineler, 

demiryolları vb.) onun ayırt edici özelliği hâline geldi. ABD ise hammaddeden nihai 

ürün satışına kadar tüm üretim süreçlerini birleştiren dikey entegre şirketler 

aracılığıyla başta motorlu araçlar olmak üzere petrolle çalışan makineler ve tüketim 

malları üretimine odaklanarak kapitalizmi derinleştirdi. Tüketim malları üretimiyle 

kapitalizmi hem derinleştirdi hem de kitlelere açtı. 

 

Çin ise bugün dünya sanayi üretiminin %30’unu gerçekleştirmekte, güneş panelleri 

ve bataryalar gibi yenilenebilir enerji üretim süreçlerindeki payı ise %80’e 

ulaşmaktadır. Böylece potansiyel hegemonyasında dünyanın fabrikası işlevini 

görebilir. Ayrıca özellikle ara malı (güneş panelleri için güneş hücreleri, elektrikli 

otomobiller için bataryalar) üretimindeki uzmanlığı, üretim süreçlerinin modüler 

örgütlenmesi, güneş PV ve elektrikli araç üretiminde başarıyla uyguladığı model ve 

yabancı şirketlerle kurduğu ortaklıklar; Çin’in teknoloji veya enerji yoğun ara 

malları üretirken nihai ürün üretiminde diğer ülkelerle iş birliği yaptığı bir 

yenilenebilir enerji üretim modelini benimseyebileceğini göstermektedir. Bunun 

yanında kritik minerallerin çıkarılmasına yaptığı yatırımlar, özellikle Latin Amerika 

ve Sahra Altı Afrika’daki birçok ülkenin Çin merkezli ekonomik sisteme değerli 

madenler ve tarım ürünleri üreticisi olarak entegre olabileceğini göstermektedir. 

Dahası, daha önce elektriğe erişimi olmayan yüz milyonlarca insanın son yıllarda 

hem elektrik altyapısının kurulması/genişletilmesi hem de dağıtık PV sistemleri 

sayesinde elektriğe kavuşmuş olması, Çin’in piyasayı yeni coğrafyalara 

genişletebilme kapasitesini göstermektedir. Dolayısıyla Çin, 2000 yılından bu yana 

dünya genelinde 1,6 milyar insanın ilk kez elektriğe erişmiş olması, buna karşın hâlâ 

730 milyon insanın elektriğe erişememesi gerçeği göz önüne alındığında (IEA, 

2025b, s. 56), bu kez elektrifikasyon yoluyla kapitalizmi yeniden genişleten 

hegemon olabilir. Ancak Çin’in zor kullanma kapasitesini nasıl geliştireceği hâlâ bir 

gizemdir. Son yıllarda insansız hava araçları ve yeni nesil hipersonik füzeler gibi 
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yeni savaş teknolojilerinin yaygınlaşması ve İran’ın 2026 savaşında bu teknolojileri 

kendisinden teknoloji ve finansal güç bakımından çok daha üstün olan ABD ve 

İsrail’e karşı başarıyla kullanması, Çin’in de bu teknolojileri daha da geliştirerek bu 

alanlarda üstünlük sağlayabileceğini ve ABD karşısında askerî kapasitesini 

artırabileceğini düşündürmektedir. 

 

Hegemonik değişimin/enerji dönüşümünün maddi temellerini tartıştıktan sonra geçiş 

sürecinin nasıl gelişebileceğine değinmek istiyorum. Britanya’dan ABD’ye 

hegemonya değişimi iki büyük savaş (Birinci ve İkinci Dünya Savaşları) ve büyük 

bir ekonomik kriz (1930’ların Büyük Buhranı) aracılığıyla gerçekleşti. Benzer 

şekilde Hollanda’dan Britanya’ya hegemonya değişimi de sonuncusu 1815’te sona 

eren 18. yüzyıl boyunca süren savaşlarla kolaylaştı. Önümüzdeki yıllarda büyük bir 

savaş patlak verebilir mi? ABD küresel etkisini kaybetmeye başladıkça daha 

saldırgan bir tutum benimsediği görülmektedir. Başta ABD olmak üzere Batılı 

devletlerin 2022’de başlayan Ukrayna-Rusya savaşını kışkırtmadaki etkisi inkâr 

edilemez. Benzer şekilde ABD’nin Venezuela’ya ve yakın müttefiki İsrail ile birlikte 

2026’da İran’a yönelik saldırıları da bu saldırgan eğilimlerin güçlendiğini 

göstermektedir. Öte yandan Avrupa’nın sanayi üretimindeki rekabet gücünü 

kaybettikten sonra ekonomik toparlanma umuduyla silahlanma çağrıları yapması da 

Batı’nın saldırgan eğilimlerinin başka bir yönü olarak görülebilir. Buna karşılık Çin, 

zamanın kendi lehine işlediğine ve ABD’nin yakın gelecekte daha da 

zayıflayacağına inanarak askerî çatışmadan kaçınmaya özen göstermektedir (en 

azından şu ana kadar). Çin’in Venezuela ve İran’a doğrudan destek vermemesi 

bunun bir göstergesi olarak görülebilir. Çin’in olası bir savaşa dâhil olması, kendi 

toprağı olarak gördüğü ancak ABD ve Batı bloğuyla yakın ilişkilere sahip olan 

Tayvan üzerinden gerçekleşebilir. Bir başka olası savaş da Avrupa’nın artan 

silahlanma çabaları dikkate alındığında, hâlihazırda Ukrayna üzerinden dolaylı 

mücadele içinde olan AB ile Rusya arasındaki çatışmadan doğabilir. Bu durum, bir 

asır önce olduğu gibi hem Avrupa’nın hem de Rusya’nın yıkımına ve ardından bu 

kez ABD yerine Çin tarafından yeniden inşa edilmelerine yol açabilir. 

 

Öte yandan ABD ekonomisinin devasa dış ticaret açıkları ve artan askerî harcamaları 

doların rezerv para rolünü aşındırmaktadır. Çin, ticaret fazlaları ve güçlenen bir para 
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biriminin rekabet gücünü azaltacağı endişesi nedeniyle Çin yuanının küresel rezerv 

para rolünü üstlenmesine izin vermemiş olsa da, bu gelişmeler doların rezerv para 

statüsünü daha da zayıflatmakta ve ABD’nin finansal kapasitesini ciddi biçimde 

aşındırmaktadır. 

 

ABD’de özellikle son yıllarda yapay zekâ coşkusuyla beslenen teknoloji şirketlerinin 

değerindeki hızlı artış finansal bir balon yaratabilir ve bu balonun patlaması ABD’de 

yeni bir krizi tetikleyebilir. Günümüzde büyük ölçüde üretimden çekilmiş teknoloji 

ve finans oligarklarının egemen olduğu ABD kapitalizmi açısından, doların rezerv 

para rolünün aşınmasına ve teknoloji şirketlerinin değer kaybetmesine yol açacak bir 

finansal kriz, ABD hegemonyasının çöküşünü hızlandırabilir. Son olarak Covid-19 

benzeri bir salgın ya da büyük bir çevresel felaket ve buna Batı’nın etkili şekilde 

yanıt verememesi de Çin’in hegemonyaya geçişini hızlandırabilir. 

 

Yukarıda sıralanan senaryoların neredeyse tamamında, petrol ekonomisinin üretim, 

dağıtım ve tüketim ağları, tıpkı bir asır önce savaşlar ve krizler sonucu kömür 

ekonomisinin ağlarının parçalanması gibi zarar görecektir. Yakın dönemdeki ABD-

İsrail ve İran Savaşı bunun açık bir örneği olmuştur. İran’ın beklenmedik direnişi, 

petrol ve doğal gaz taşımacılığı açısından kritik bir boğaz olan Hürmüz Boğazı’nın 

tıkanmasına yol açmış, özellikle Orta Doğu petrol ve doğal gazına bağımlı Asya 

ülkelerinde petrol ekonomisinde ciddi arz sorunlarını tetiklemiştir. Petrol fiyatları 

yeniden 100 doların üzerine çıkmış ve bu krizin etkileri ulaşımdan tarıma kadar 

birçok sektörde hissedilmiştir. Benzer şoklar, elektrifikasyona yönelik artan talep, 

Çin tarafından sağlanan altyapı yatırımları ve büyük ölçüde Çin’de üretilen güneş PV 

panelleri, rüzgâr türbinleri ve bataryalar gibi yenilenebilir enerji ürünleri sayesinde 

yeni bir ekonomiye geçişi hızlandıracaktır. Geçmiş geçiş dönemlerinin uzunluğu 

dikkate alındığında, yukarıda ana hatlarını çizdiğim türden yeni büyük bir krizin 

ardından Çin hegemonyasına geçişin 10-15 yıl içinde tamamlanması ve maddi 

genişleme döneminin başlaması muhtemeldir. Ayrıca Çin’in Britanya’ya benzer dışa 

dönük bir hegemonya kurması ve dünyanın fabrikası rolünü sürdürmesi hâlinde 

küresel ölçekte yeni bir makineleşme/otomasyon çağını başlatması da oldukça 

olasıdır. 
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