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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.
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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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KURESEL HEGEMONYANIN MADDI TEMELLERI{: ENERJI DONUSUMLERI
VE DUNYA HAKIMIYETININ MIMARISI

TURNA, Can Deniz
Doktora, ktisat Boliimii

Tez Yoneticisi: Prof. Dr. Onur YILDIRIM

Temmuz 2026, 212 sayfa

Bu tez, enerji doniisiimlerini bir prizma olarak kullanarak, diinyadaki gili¢ dengesinin
nasil degistigini, yeni bir hegemonyanin olasiligini ve sermayenin yeni yatirim
alanlar1 arayisini analiz etmek amaciyla yazilmistir. Bu amagla, ilk boliimde 19.
yiizy1l Ingiliz hegemonyasinda komiiriin, ikinci béliimde ise 20. yiizyil ABD
hegemonyasinda petroliin roliinii inceleyecegim. Enerji doniisiimleri, son iki
hegemonyanin da dayanak noktalar1 olmus ve giinliikk yasami ve sermayenin yatirim

yaptig1 alanlar1 kokten degistirmistir.

Uciincii  boliimde ise, kiiresel kapitalizmin yeni bir hegemonyanmn, yani Cin
hegemonyasinin ve buna eslik eden bir enerji doniisiimiiniin (yenilenebilir enerji,
daha spesifik olarak giines ve riizgar enerjisi doniisiimleri) esiginde olup olmadiginm
arastiracagim. Bu arastirmada odaklanilacak temel unsurlar, ana enerji kaynaklari,
yeni enerji ekonomisinin olusumunu saglayan/saglayacak endiistriyel unsurlar ve
bunlarin inovasyon siire¢leri, diinyada bu ekonominin tasiyicisi olacak sektorler, yeni
orgiitsel bicimler, ve yeni hegemonun hegemonyasi sirasinda diinya sistemindeki

konumu ve kapitalizme olas1 katkilar1 olacaktir. Son olarak, enerji alanindaki gelecek
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projeksiyonlari, Cin'in yeni bir maddi genisleme cagina Onciiliik etme kapasitesi

(veya yetersizligi) ve enerjinin bu siiregteki rolii hakkinda tahminlerde bulunacagim.

Anahtar Kelimeler: birikim dongiileri, hegemonik kriz, enerji doniistimleri,

yenilenebilir enerjiler, hegemonya-enerji iligkisi
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To those who seek to understand capitalism in order to transcend it amid its endless
crises
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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)!

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.

! Translated from the French by the author



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

2



these cases, [ 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

3



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.



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

7



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.



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. T 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 18" and the beginning of the 19" 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 18" 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.

10



Table 2.1. Levels of Per Capita GDP, Population, and GDP: World and Major
Regions, 1-2003

1 1000 1500 1820 1870 1913 1950 1973 2003
Levels of per Capita GDP (1990 international dollars)
Western Europe 576 427 7 1,202 1,960 3,457 4,578 11,417 19912
Woestern Offshoots 400 400 400 1,202 2,419 5,233 9,268 16,179 28,039
West 569 426 753 1,202 2,050 3,088 6,297 13,379 23,710
Asia 456 465 563 531 556 (96 7 1,718 4434
Latin America 400 400 416 691 YL 1,494 2,503 4513 5,786
E. Europe & f. USSR 406 400 4938 686 941 1,558 2,602 5,731 5,705
Africa 472 428 46 421 500 637 890 1,410 1,549
Rest 453 451 538 580 609 880 1.126 2,379 4,217
World 467 450 567 667 873 1.526 2,113 4,001 6,516
Interregicnal Spread 1.4:1 1.2:1 1.9:1 2.9:1 4.8:1 8.2:1 13.0:1 11.5:1 18.1:1
Woest/Rest Spread 131 0.9:1 1.4:1 2.1:1 2.3:1 4.5:1 5.6:1 5.6:1 571
Population (million)
Western Europe 25 26 57 133 188 261 305 359 305
Western Offshoots 1 1 3 11 46 111 176 251 346
West 26 27 60 144 234 372 481 610 741
Asia 163 183 284 710 765 a78 1,383 2,249 3,734
Latin America [ 1 18 22 40 81 166 308 541
E. Europe & f. USSR 9 14 30 91 142 236 267 360 409
Africa 17 32 47 74 a0 125 228 390 853
Rest 200 21 378 808 1,038 1,419 2,045 3,307 5,537
World 226 267 438 1,042 1,272 1,791 2,526 3,916 6,279
% WestWorld 115 101 13.7 12.8 184 208 191 15.6 1.8
Levels of GDP (billion 1990 international dollars)
Western Europe 14.4 10.9 442 159.9 3675 902.2 1,39 4097 7,857
Western Offshoots 0.4 0.7 1.1 135 1115 582.9 1,635 4058 9,708
West 14.9 1.7 453 173.4 479.0 1,485.2 3,032 8,155 17,565
Asia 767 84.9 161.3 4125 425.6 680.7 991 3,864  1B,655
Latin America 2.2 4.6 7.3 14.9 273 120.8 46 1,380 3,132
E. Europe & f. USSR 35 5.4 15.2 62.6 1338 367.1 695 2,064 2,339
Africa 8.0 13.8 104 313 452 79.5 203 550 1,322
Rest 90.5 108.7 203.2 521.3 632.0 1,248.1 2303 7,868 23,348
World 105.4 1204 248.4 6946 1,111.2 2,7333 5337 16,022 40,913
% WestWorld 14.1 97 18.2 25.0 431 54.3 56.8 50.9 429

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,

ascendancy.
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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



Table 2.2. Growth Rates of Per Capita GDP, Population, and GDP, 1-2003AD
(annual average compound growth rates)

1-1000 1000-1500 1500-1820 1820-70 1870-1913 1913-50 1950-73 1973-2003

Per capita GDP

Western Europe —-0.03 012 0.14 0.98 1.33 0.76 405 1.87
Western Offshoots  0.00 0.00 0.34 1.41 1.81 1.56 245 1.85
West —0.03 0.1 0.15 1.07 1.56 1.24 3.33 1.93
Asia 0.00 0.04 0.01 —0.09 052 0.08 387 3.21
Latin America 0.00 0.01 0.16 —0.03 1.86 1.40 2.60 0.83
E. Europe & f. USSR —0.00 0.04 0.10 0.63 1.18 1.40 3.49 —0.02
Africa —0.01 —0.01 0.00 0.35 0.57 0.91 202 0.32
Rest 0.00 0.04 0.02 0.10 0.86 0.67 3. 1.93
World 0.00 0.05 0.05 0.54 1.30 0.88 2.9 1.56
Population

Western Europe 0.00 0.16 0.26 0.69 077 0.42 0.7 0.32
Western Offshoots ~ 0.05 0.08 0.44 2.86 2.07 1.25 1.54 1.08
West 0.00 0.16 0.27 0.98 1.08 0.70 1.04 0.65
Asia 0.01 0.09 0.29 0.15 0.57 0.94 214 1.70
Latin America 0.07 0.09 0.07 1.26 1.63 1.96 272 1.80
E. Europe & f. USSR 0.05 0.15 0.35 0.89 1.18 0.33 1.31 0.43
Africa 0.06 0.07 0.15 0.40 0.75 1.65 2.36 2.64
Rest 0.02 0.09 0.27 0.29 0.73 0.99 21 1.73
World 0.02 0.10 0.27 0.40 0.80 0.93 1.93 1.59
GDP

Western Europe —0.03 0.28 0.40 1.68 2.1 1.19 479 2.19
Western Offshoots ~ 0.05 0.08 0.78 4.31 3.92 2.83 403 2.85
West —0.02 0.27 0.42 2.05 2.67 1.95 4.40 2.59
Asia 0.01 0.13 0.29 0.06 1.10 1.02 6.09 4.97
Latin America 0.07 0.09 0.22 1.23 3.52 3.40 5.38 2.75
E. Europe & f. USSR 0.04 0.21 0.44 1.53 2.37 1.74 485 0.42
Africa 0.05 0.07 0.15 0.75 1.32 2.57 443 2897
Rest 0.02 0.13 0.29 0.39 1.60 1.67 5.49 3.69
World 0.01 0.15 0.32 0.94 212 1.82 4.90 3.17

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.
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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

14



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)

Real Tons/

Ore Coal Capital Labour ATC Week
1709 5 17.5 3.76 1.5 9.97 1.55
1719 5 12.3 1.74 1.5 7.06 4.4
1729 4.9 15.4 1.70 1.5 7.45 4.5
1737 3.3 9.1 1.26 1.5 5.44 7.5
1755 4.08 8.52 1.09 0.5 4.40 15.4
1770 3.6 7.68 0.93 0.5 3.71 25.3
1803 3.0 6.72 1.18 0.29 3.95 44.6
1850 2.6 3.56 1.01 0.10 2.62 92.6

Notes: The columns Ore and Coal report tons of the raw material used per ton of
pig iron. Capital and labour indicate capital using cost and labour expense per ton
of iron valuing the capital and labour in 1755 prices. Real ATC is average total cost
valued in 17535 prices. Tons/week is the average production rate.

Source: Allen, 2009, p.219
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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 19" 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 18" and 19" 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 19" 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
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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. 1 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 yearl 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)

Hand method, 24-spindle Arkwright Glasgow

1760 jenny, 1775  mill, 1784 (integrated)
mill, 1836
Raw cotton 16.88 16.88 16.88 16.70
Preparatory 1.40 1.40 0.82 0.02
Carding 5.60 5.60 1.87 0.14
Spinning 7.00 2.33 2.57 0.34
Reeling, 0.47 0.47 1.07 0
bundling
Craft and 1.12
other
Administrative 2.72 2.72 0.41 0.02
Materials 0 0 1.20 0.53
Capital 0.93 1.88 2.00 0.47
Average total  35.00 31.28 27.94 18.22
cost

Source: Allen, 2009, p.185

22



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 19™ 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 19" 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.
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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).

. 1844 1845
TYNE
-f.' ) % (;R;v&u
% th}c@: /rv
THYR TYDS j . ui‘ )
S MERTHRTVORY O
2y hw fJ\JL ol

i =

/ PG‘J%‘&UYH‘_‘
Railway Network 0 100 200 Miles

®  Major Towns Rail line | Coal Field | ] |

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)

Great Habsburg United
Year  Britain  France  Belgium Germany Iialy — Emfpire  Russia  Furope  States World

1840 2,390 410 334 469 20 144 0 2,700 4500 7,200
1850 9,757 2,915 854 5856 620 1,357 501 23,100 14,400 37,600
1860 14,603 9,167 1,729 11,089 2404 2,927 1,626 51,000 49,000 106,000
1870 20,000 15,544 2,897 18,876 6,429 6,112 10,731 101,300 85,400 205,200
1880 25,060 23,089 4,112 33,838 9,290 11,429 22,865 162,700 149,900 365,500
1890 27,820 33,280 4,526 42,869 13,629 15,523 30,595 208,000 249,700 566,900
1900 30,070 38,109 4,562 51,678 16,429 19,229 53,234 257,900 292,200 707,500
1910 32,184 40,484 4,679 61,209 18,090 22,642 66,581 321,600 358,400 925,300
1918 32,623 40,770 4,776 63,378 18,873 44,800 70,156 — 100,197 —

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 [ 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,
20006, 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.
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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 156170 to 1850-9

Draught
Human animals Firewood Wind Water Coal Total

Annual energy consumprtion (terajoules)

1561-70 14,860 21,100 21,490 200 550 6,930 65,130
1600-9 19,190 21,430 21,810 390 700 14,540 78,060
1650-9 26,080 27,700 22,200 880 900 39,060 116,820
1700-9 27,330 32,780 22,480 1,360 990 84,000 168,940
1750-9 29,730 33,640 22,560 2,810 1,300 140,810 230,850
1800-9 41,810 34,290 18,540 12,660 1,100 408,680 517,080
1850-9 67,800 50,090 2,240 24,360 1,700 1,689,100 1,835,300
Annual energy consumption per head of population (megajoules)

1561-70 4,373 6,210 6,324 59 162 2,039 19,167
1600-9 4,161 4,647 4,729 85 152 3,153 16,925
1650-9 4,521 4,802 3,849 153 156 6,772 20,253
1700-9 4,789 5,744 3,939 238 173 14,719 29,602
1750-9 4,519 5,113 3,429 427 198 21,403 35,089
1800-9 4,233 3,471 1,877 1,282 111 41,373 52,347
1850-9 3,564 2,633 118 1,280 89 88,779 96,462

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)

Year World Europe North South | Asia (d) Africa
Total (a) | America | America
(b) (c)
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
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
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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).
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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 19 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 1. 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 Liman1 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.)

Country 1840 1850 18610 1870 1880 1888 1896

Great Britain 620 1,290 2,450 4,040 7.600 9.200 13,700
Germany 40 260 850 2,430 5,120 6.200 8,080
France 90 370 1,120 1,850 3,070 4,520 5,920
Austria 20 100 330 800 1,560 2,150 2,520
Belgium 40 70 160 350 610 810 1,180
Russia 20 70 200 920 1,740 2,240 3,100
[taly 10 40 50 330 500 830 1,520
Spain 10 20 100 210 470 740 1,180
Sweden 20 100 220 300 a10
Holland 10 30 130 250 340 600
Europe 860 2,240 5,540 11,570 22,000 28,630 40,300
United States 760 1,680 3.470 5,590 9,110 14,400 15,060
World 1,650 3,980 9,380 18,460 34,150 50,150 66,100

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.

39



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)

Coreat Unated

Year Britamn France Germany Belgium Russia States Japan
1820 17,700 1,094 1,300 303

1630 22,800 1,863 1,800 2,305 799

1840 34,200 3,003 3,200 3.930 2,244

1650 50,200 4,434 5,100 5,821 7,580

1860 81,527 8,304 12,348 9611 300 18,181

1870 112,203 13,330 34,003 13,697 690 36,667

1680 149,527 19,362 59,119 16,867 3,290 72,037 682
1890 184,528 26,083 89,351 20,360 6,010 143,148 2,608
1900 222,794 33,404 149,569 23,463 16,160 244,653 7,429
1910 268,676 38,350 222,302 25,523 25,430 455,041 15,681

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 [ 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)
Colonies Metropo }itan Tortal
countries
1876 1914 1914 1914
Area | Pop. | Area | Pop. Area Pop. Area Pop.
Grear Britain 22,5 | 2519 | 33.5 | 3935 0.3 46.5 33.8 440.0
Russia 17.0 15.9 17.4 33.2 5.4 136.2 22.8 169.4
France 0.9 6.0 10.6 55.5 0.5 39.6 11.1 95.1
Germany — — 29 12.3 0.5 64.9 3.4 77.2
United States — - 0.3 9.7 9.4 97.0 9.7 106.7
Japan — — 0.3 19.2 0.4 53.0 0.7 722
E:::f’ 6 Greas 404 | 2738 | 65.0 | 523.4 | 165 | 4372 | 815 | 9606
Colonies of other powers (Belgium, Holland, etc.) 9.9 453
Semicolonial countries (Persia, China, Turkey) 14.5 361.2
Other Countries 28.0 289.9
Toral for the whole world 133.9 | 1,657.0

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)

(Thousand kilometres)

1890 1913 +-
Europe 224 346 +122
U.S. 268 411 +143
All colonies 82 210 +128
Independent and semi-indepen- 125 347 . +222
dent states of Asia and America 43 137 +94
| Total 617 1,104

(Thousands of kilometers)

1890 1913
U.S. 268 413 +145
British Empire 107 208 +101
Russia 32 78 +46
Germany 43 68 +25
France 41 63 +22
Total for 5 Powers 491 830 +339

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 [—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

Railways Total
in million dollars in mullion dollars
Great Britain 2.800 4.250
Germany 300 950
Netherlands 300 — 400 800
France 290 410

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.

Fannisg lakod

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.

46



Table 2.14. Average Annual Consumption of Raw Cotton in the Nineteenth Century

(000 tons)

Great United
Period Britain France Germany  ltaly Belgium Switzerland ~ States
1803-1812 25.7 8.0 - - — — —
1815-1824 46.0 19.0 - - — — —
1835-1839 165.8 43.6 8.9 - 5.9 — —
1850-1854 320.0 67.2 26.0 - 10.8 — —
18601864 327.0 70.8 51.2 - 9.4 — 111.4
1866-1875 498.8 85.4 92.4 17.5 18.5 31.2 205.5
1880-1889 662.0 108.1 166.2 75.5 22.3 24.7 422.7
1900-1909 790.8 205.4 380.4 167.8 48.7 26.0 950.4

Source: Di Vittorio, 2006, p.180

Table 2.15. Annual Production of Cast Iron, 1788—1914 (000 tons)

Years Great Britain ~ France Germany Belgium Russia United States
1788 69 — - - 125 —
1796 127 — - - 123 —
1806 248 - - - 146 -
1819 330 113 - - 132 20
1830 688 266 110 90 187 168
1835 1,016 295 155 115 175 203
184549 1,785 488 210 177 191 766
1855-59 3,583 900 484 312 254 727
1865-69 4,980 1,262 1,099 496 310 1,317
1870-74 6,480 1,211 1,634 594 375 2,212
1875-79 6,483 1,462 1,791 484 424 2,232
1880-84 8,395 1,918 2,892 699 478 4,327
1885-89 7,784 1,627 3,540 766 616 6,145
1890-94 7,401 1,998 4,335 758 1,098 8,214
1895-99 8,777 2,386 5,974 966 1,982 10,794
1900-04 8,778 2,664 7,925 1,070 2,775 16,662
1905-09 9,854 3,391 10,665 1,388 2,801 23,534
1910-14 9,647 4,278 14,360 2,028 3,840 25,429

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)

Great United
Years Britain France Germany — Italy Belgium  Russia States
18801884 1,822 459 972 5 164 255 1,584
18901894 3,194 762 2,778 73 276 532 4,378
1900-1904 5,039 1,699 7,412 154 798 2,366 13,616
1905-1909 6,091 2,647 10,846 458 1,373 2,632 21,289
19101914 7,141 3,834 15,035 846 2,045 4,093 27,603

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 19" century.

2.6. Conclusion

The widespread use of coal as an energy source was the outcome of gradual
technological progress in the 18™ and 19™ 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).
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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
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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 1. 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 20™ 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.
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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 19" 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)

Total Steam Electric Hydrocarbon
Year
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

64



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
Buftfalo, 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: Qil 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- 1,100 900 700 900 900 800
Hungary
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 2,900 3,300 3,500 3,800 4,500 4,900
Countries
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 1. 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.
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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 I1.
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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

Major Non-OPEC Producers Major OPEC Producers

Saudi

Year | Canada China F.S.U. Mexico Norway’ UK. U.S.A. | | Algeria Iran Iraq Kuwait’ Libya’ Nigeria’ Arabla U.AE’

1918 0.06 S 540 1268 5 ... 7069 254 171 s R0 S 0.07
1919 0.04 euin 571 1566 pat e 68.07 279 1.82 — i v wete s 0.08
1920 0.03 369 2280 64.30 254 1.78 0.07
1921 0.02 378 2525 ... 6164 221 218 0.19
1922 0.02 416 2122 ... 6491 199 259 0.26
1923 0.02 385 14.73 oo 7211 196 248 0.41
1924 0.02 S 448 1377 R NG 70.39 3 2,02 3.19 o v S Wil Sia 7 0.89
1925 0.03 . 491 1081 i i 71.45 . 2.00 3.28 - L. S .. e . 1.84
1926 0.03 5.88 8.24 70.28 1.94 3.27 3.37
1927 0.04 o5 613 508 st s 19T 247 314  0.03 Gt s s s &% 5.00
1928 0.05 i 645  3.79 P ... 6805 e 242 328 005 e % o¥is & Y 7.98
1929 0.08 o 6.77 3.01 BN wnie 67.79 e 264 284 0.05 i s — v s 9.25
1930 0.11 S 9.03 2.80 sis §iass 63.69 S 2.96 3.25 0.06 & Qv sui s s 9.69
1931 0.11 L. 1208 241 w4 ... 6201 o 259 323  0.06 34 33 % S Sok 8.50
1932 0.08 otats 11.99 250 - i 59.95 vt 298 3.78 0.06 o T wisio s ym 8.90
1933 0.08 ... 1090 236 s ... 6280 Vs 295 377 006 s S - s wose 8.16
1934 0.09 SRS 11.64 251 PN P 59.65 Vit 3.08 3.80 0.51 A TR) FOR % P 8.94
1935 0.09 gaim 11.18 243 wiors 60.24 2.85 3.46 1.66 assis w iy vinip ain's 8.96
1936 0.08 ... 1057 229 I ... 6138 - 279 350 170 5 s %k — o 8.64
1937 0.14 S 966 230 Fiv ... 6273 W 278 382 156 S S i £ B 9.13
1938 0.35 eim 10.50 1.94 e o 61.08 aren 2.88 3.94 1.64 sote ot - 0.02 o 9.47
1939 0.38 s 10.59 2,06 i oA 60.64 e 298 375 1.48 aiie o i 0.19 ) 9.90
1940 0.40 i 10.35 2.05 3 0.01 6295 S 2.88 3.08 1.13 C) RS i 0.24 S 8.63
1941 0.46 . 10.90 1.90 . 0.01 63.14 cee 242 229 0.57 . BN cee 0.19 cee 10.29
1942 0.50 0.02 11.06 1.66 s 0.03 66.25 oie 1.15 345 0.94 & i ) 0.22 a5 7.06
1943 045 002 912 156 B 0.04 66.72 s 214 331 110 2% R o 0.22 i 7.87
1944 039 002 1080 147 ol 003 6473 e 086 394 119 ] e wes 0.30 Gati 9.92
1945 033 002 597 168 0.02  66.04 029 503 135 s 0.82 co 12.45

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, 1.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

80



(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 1, 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 11, 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
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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 11, 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)

Western Hemisph = Hemisph
Percent Percent
North South of Western  Eastern  Middle Far of World' Daily

Year Amerl Amerl Total World Europe Europe East Africa East Total World Total A g

1918 420,061 6,355 426,416 84.69 668 41,930 8,623 1,942 23911 77,074 15.31 503,515 1,379
1919 465681 6,285 471,966 84.91 636 44514 10,139 1,522 27,078 83,889 15.09 555,875 1,523
1920 600,194 7.068  607.262 88.15 840 38.541 12,230 1,046 29,145 81,602 11.85 688,884 1,882
1921 665,769 9,649 675418 88.17 698 42599 16,673 1,258 29,336 90,564 11.82 766,002 2,099
1922 739,988 13,209 763,197 87.69 847 50,889 22,247 1,197 30,499 105,679 12.30 858,808 2,353
1923 882,162 16,863 899,025 88.51 875 55,499 25,230 1,083 34,020 116,687 1149 1015736 2,783
1924 853,779 26,662 880441 86.80 944 64,537 32,373 1133 34,866 133,853 1320 1014318 2771
1925 879,590 40809 920,399 86.10 1,064 75,303 35,038 1,238 35,868 148,511 13.89 1,068,933 2929
1926 861,659 67,153 928,812 8468 1174 93,800 35,842 1,197 35,981 167,994 1532 1,096,823 3,005
1927 985,727 102,822 1,068,549 84.63 1216 109,280 40,026 1,275 42,223 194,020 15.37 1,262,582 3459
1928 952,249 155490 1,107,739 83.62 1,189 121,781 44174 1,850 48,026 217,020 16.38 1,324,774 3,620
1929 1,053,128 190,767 1,243,895 83.72 1284 140,480 42,943 1,888 55,339 241,934 16.28 1485867 4071
1930 939,063 189,494 1,128,557 80.04 1,764 174,045 46,741 2,012 56,877 281,439 19.96 1,410,037 3,863
1931 885,663 168,179 1,053,842 76.78 2250 219499 45,206 2,038 49,643 318,636 2322 1372532 3760
1932 819,008 167,760 986,768 75.34 2,346 215,055 50,307 1,901 53,244 322,853 2465 1,300,684 3578
1933 940,825 169,119 1,109,944 76.96 2431 215403 55,340 1,670 57,294 332,138 23.03 1442153 3,951
1934 947,682 196,473 1,144,155 75.16 2895 243363 65,825 1,662 64,402 378,037 2483 1622287 4171
1935 1,038,331 210,783 1,249,114 75.50 3,700 250229 85,946 1,305 64,190 405,370 2450 1654488 4533
1936 1,142,277 221885 1,364,162 76.14 3791 257,267 97,789 1,282 67,245 427,374 2386 1,791,540 4,895
1937 1,329,044 258,427 1,587.471 77.85 4009 253,827 117,467 1,218 75,235 451,756 2215 2,039,231 5,587
1938 1,259,906 262,880 1,622,785 76.60 4,858 262,206 119,808 1,608 76,772 485,252 2340 1,988,041 5447
1939 1,315810 284,246 1,600,056 76.70 6,318 272579 120,465 4,693 82,045 486,100 2330 2,086,160 5716
1940 1,405083 268,764 1674747 7790 10,884 273210 102,691 6532 81743 475080 2210 2,149,821 5874
1941 1454708 308,092 1,763,800 79.43 11,273 289,170 74,531 8,573 73,310 456,857 20.57 2220657 6,084
1942 1,431,976 220,183 1,652,159 78.93 12,259 283277 102,753 8,316 34,334 440,939 2107 2,093,098 5735
1943 1,550,935 257,342 1,808,277 80.13 13,733 255990 110,900 8,992 58,743 448358 19.87 2256635 6,183
1944 1,726,315 343,434 2,069,749 7984 15,442 316,207 147,496 9,452 33,042 522,539 20.16 2,592,288 7.083
1945 1,765834 406,448 2,172,282 83.72 7837 196,051 194,258 9434 14,833 422413 16.28 2,594,695 7,109
1846 1,781,029 466,662 2,257,691 82.23 11,57 202475 256,369 9,091 8,232 487,738 17.77  2,745428 7522
1947 1920860 517,586 2438446 80.70 12,583 230,796  306.320 8,649 24,942 583,200 1930 3,021,736 8279
1948 2,090,748 574892 2,665,640 77.65 14,844 265660 416,780 13,499 56,411 767,194 2235 3432834 9379
1949 1,924,067 573444 249751 73.37 17,181 288266 511,507 16,135 75,238 906,327 2663 3403838 9326
1950 2,074,819 644,056 2,718,875 71.50 24516 313,977 640,862 16.702 87,665 1,083,722 28.50 3,802,597 10418
1951 2372766 726,714 3,099479 72.37 32629 330913 700,643 16,947 102,118 1,183,250 2763 4282729 11734
1952 2428387 766,211 3,194,598 70.70 39441 396,431 760,599 17,561 109,981 1,324,013 29.30 4518611 12346
1953 2,510,434 756,335 3,266,769 68.08 46686 459480 884,736 17,900 122,879 1,531,681 3192 4,798,450 13,146
1954 2494670 809,724 3,304,304 65.85 53,544 515207 998,933 15,225 130,637 1,713,546 3415 5017940 13,748
1955 2,703,651 910,650 3,614,301 64.24 62,599 607614 1,185519 13,837 142,181 2,011,750 35.76 5,626,051 15414
1956 2,880,273 1,036,722 3,916,995 63.96 70480 710,032 1,260,660 13,210 153,160 2,207,542 36.04 6,124537 16,734
1857 2,887,412 1,168,648 4,056,060 63.00 80672 816,637 1,293,108 18,111 174,062 2,382,588 37.00 6438648 17640
1958 2,708,341 1,120,643 3,828,084 57.95 84,123 926,897 1558410 31,574 177,967 2,778,971 42.05 6,607,955 18,104
1959 2855938 1,204,337 4,060,275 56.92 90,060 1048062 1,684,636 41943 208713 3,073,414 43.08 7,133,689 19,544

" World total includes minor production of remote areas.

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 Il 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 Production (thousands of barrels daily)
barrels)
US Outside Total US Latin Middle Other Total
usS America East Eastern
and Hemisphere
Caribbean
British 0 13.9 13.9 0 0 704.7 1 705.7
Petroleum
Royal Dutch 0.8 4.5 53 211 458.9 51 136.2 857.1
Shell
American 8.6 22.9 31.5 | 1,376.3 990 664.5 68 3,098.8
Sisters
Industry Total 28 50 78 5,040 1,799 143.5 25.7 8,531
Seven Sister’s  33.6 82.1 65.0 31.5 80.5 99.0 79.8 54.6
Share of
Industry Total

Source: Hanieh, 2024, p.85-86

Table 3.6. The Seven Sisters: Global Refining and Cracking Capacity, 1949

Refining Capacity (thousands of Cracking Capacity (thousands of barrels
barrels) daily)
US Outside US Total usS Outside US Total
British 0 707.9 707.9 0 137.5 137.5
Petroleum
Royal Dutch 367 891.9 1,258.9 248.3 270.3 518.6
Shell
American 2,631 1,507.4 4,138.4 1,624 499.6 2,123.6
Sisters
Industry Total 6,750 4,010 10,760 3,980 1,065 5,045
Seven Sister’s 44.4 77.4 56.7 47.0 85.2 55.1
Share of
Industry Total

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 11, a transition that was undertaken with US support and under its

hegemony.
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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 11, 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)
Western Hemisphere Eastern Hemisphere
Percent Percent
North South of Western  Eastern Middle Far of World' Daily
Year America America Total World  Europe Europe East Africa East Total World Total Average

1960 2,865,930 1.266.561 4,132,491 5383 100283 1.189.722 1923286 105321 225126 3543738 46.17 7676229 20973
1961 2,952,292 1318587 4270879 5228 106,028 1328419 2055935 178514 229682 3898578 4772 8,169,457 22382
1962 3,038,956 1438572 4477528 5047 111644 1481229 2257951 293386 249675 4393885 4953 8871413 24305
1963 3,129,340 1468,003 4,597,343 4827 119,005 1629881 2486350 434311 256768 4926315 5173 9523658 26,092
1964 3,178,195 1528589 4706784 4576 130210 1772524 2786201 623586 266,397 5578918 5424 10285702 28,103
1965 3,259,233 1563713 4822946 4371 131,502 1,919,648 3,053,943 811692 294840 6211625 5629 11,034,571 30232
1966 3,469,607 1548946 5018553 4182 127,889 2085686 3408361 1029674 331,191 6982801 5818 12,001,354 32,880
1967 3,701,606 1649974 5351580 4159 125851 2,236,394 3,667,395 1,137,566 349616 7516822 5841 12868402 35256
1968 3852495 1694752 5547247 3940 124532 2399272 4,135046 1460968 413956 8,533,774 60.60 14,081,021 38473
1969 3,959,782 1,696,037 5655819 3724 121495 2538557 4542996 1850355 478463 9531866 6276 15187685 41610
1970 4.161242 1.737.804 5899.046 3537 117238 2704540 5094382 2215237 648812 10.780209 6463 16.679.255 45697
1971 4,126,834 1688732 5815566 3295 111,026 2,933,072 5979115 2,060,359 748,014 11831586 67.05 17,647,152 48348
1972 4203591 1,602,171 5805762 3121 115646 3,056218 6,630,500 2085873 907,066 12795303 6879 18,601,065 50,823

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 4.8 325 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 53 16.2 8.7 8.6 18.0
2000 5.7 17.4 9.5 3.5 21.9
1995 6.9 20.4 93 2.9 239
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 29 12.5 0.1 47.9
1950 34 0.3 2.9 0.0 75.7

Source: Ahmed, A.R.N. (2025), my calculations
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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-a-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 1.8 11.0 21.8 22.7 7.4
companies

Producing countries - - - 8.4 68.7
Oil sales 1950 1957 1966 1973 1979
International oil 92.8 82.4 80 69.6 46.6
companies -

integrated channels

Third party sales 7.2 17.6 20 22.5 11.2
Direct marketing by negligible negligible negligible 7.9 42.2
producing

governments

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)

Nigeria®  Venezuela®
Iran Indonesia Libya' Mexico Bonny TiaJuana Saudi Arabia* UK
Year Light-34° Minas-34° Es Sider-37° Isthmus-33°  Light-37°  Light-31° Light-34° Brent Blend-38°

1969 1.36 1.67 2.09 2.10 2.05 1.35

1970 1.76 218 2.80 ¥ 265 245 1.75

1971 1.91 296 280 o3 280 245 1.80

1972 2.11 296 3.10 3.10 260 210

1973 10.63 10.80 14.30 22 12.60 9.30 960

1974 10.67 12.60 11.98 : 11.80 11.00 10.46

1975 11.62 1280 1221 12.10 12.84 1112 1151

1976 12.81 1355 13.74 1335 14.33 1272 1209

1977 12.81 13.55 13.80 1340 14.33 12.82 1270

1978 13.45 13.90 14.52 14.10 14.80 13.35 1334 15.70
1979 30.37 27.50 34.50 32.00 2997 25.20 26.00 26.02
1980 37.00 35.00 40.78 3850 40.00 3288 3200 39.25
1981 34.20 35.00 36.50 35.00 36.50 3288 34.00 36.60
1982 31.20 3453 35.10 3250 35.50 3288 34.00 33.50
1983 28.00 2953 3015 29.00 30.00 27.88 29.00 30.00
1984 28.00 29.53 30.15 20.00 28.00 27.88 29.00 28.65
1985 28.05 2353 30.15 2621 28.65 28.05 28.00 26.00
1986 16.14 16.28 16.95 17.00 17.13 15.10 16.15 18.25
1987 15.55 17.56 18.52 14.83 18.92 17.62 17.52 18.00
1968 1275 15.50 15.40 1453 15.05 1227 13.15 15.80
1989 18.20 18.55 20.40 19.90 21.20 24.69 18.40 21.00
1990 2365 26.50 26.90 2480 27.80 28.62 24.00 27.20
1991 15.50 18.65 17.20 15.80 18.20 19.67 15.90 17.75
1982 16.70 19.10 17.55 1725 18.50 17.97 16.80 17.90
1993 1240 14.15 1256 11.86 13.50 12.97 1240 13.15
1994 16.18 16.95 16.05 15.92 16.15 16.57 16.63 16.15
1995 17.73 20.05 19.20 1853 19.70 18.52 18.20 19.37
1996 22.63 2495 24.10 23.82 2465 26.62 2298 24.05
1997 14,93 16.50 16.72 15.80 16.50 1593 15.50 15.89
1998 983 995 10.65 937 10.60 945 10.03 10.44
1999 24 63 2415 25.85 2475 25.55 24.85 2478 25.10
2000 20.20 2280 2240 203 2200 213 20.30 2250
2001 18.90 18.89 19.63 17.72 19.88 17.78 17.68 21.20
2002 27.85 3503 3040 30.14 3116 30.25 27.39 31.36
2003 28.67 32.10 2947 2999 2997 30.10 27.08 2973
2004 33.84 35.66 38.00 3387 3|2 35.98 31.86 3943
2005 52.56 53.95 55.89 5241 56.97 52.52 50.86 57.25
2006 56.28 63.87 59.22 5546 63.28 S8.57 55.94 60.50
2007 94 96 98.34 96.79 9374 98.52 93.85 93.02 98 42
2008 35.31 3663 36.66 35.31 39.85 35.42 3521 3433
2009 7494 79.97 76.73 76.00 77.69 76.11 7521 77.27
2010 92.78 97.42 91.81 89.68 95.16 89.79 91.37 9428

! Prices from 1874-1075 are for crude oll with 40° AP| gravity.

2 Prices from 10701085 are for 28° AP! gravity: 1088 to present 21°AP! gravity
¥ Prices from 1868-2003 are for 36" AP gravity.

* Prices from 1909-2003 are for 33° AP gravity

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

98



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.
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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

100



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.

0T 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025

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)

2022 2023 2024 2025 2026 2027 2028 2029 2030
OPEC
Crude Gil
Saudi Arabia 10.23 0.57 200
lran 255 204 334
Iraq 445 427 431
UAE 320 3.25 323
Kuwait 271 2.88 255
Migeria 1.15 1.24 1.33
Libya 0.990 1.18 1.07
Algeria 1.01 0.07 0.1
Congo 0.28 0.27 0.24
Gabon 019 o021 023
Equatorial Guinea 0.08 0.08 0.08
\enezusla 0.64 077 0.88
Total Crude Oil 27T 66 27.43 2724
of which Neutral Zone 0.30 037 0.43
Total NGLs® 545 5.53 555 567 591 6.25 6.50 6.70 (334
Total OPEC? 33.12 3296 3279
NON-OPEC*
OECD
Americas 2578 27 .48 2830 28.89 2003 2037 2037 2024 2018
United States 18.01 10.52 023 20.74 20.90 21.07 21.07 21.08 2111
Mexico 2m 2.10 107 1.84 1.74 1.60 147 1.40 1.29
Canada 578 583 .09 .30 8.38 850 673 875 BTT
Chile 0m (illi}] oot om 0.0 0o [ili} (illi}] (ili}]
Eurcpe 318 3.23 3.18 326 332 314 3.08 288 270
LUk 0.84 073 0.70 0.7 0.72 0.68 0.88 0.54 0.60
Morway 1.01 202 2.00 203 2.08 1.2 1.88 1.74 1.81
Others 045 047 045 0.53 054 0.53 051 0.50 048
Asia Oceania 048 0.48 045 0.43 041 0.40 038 037 036
Australia 0.4 0.38 037 0.38 0.34 032 0.32 0.30 0.30
Others 0.07 0.07 0.08 0.07 0.07 0.07 0.07 0.07 0.07
Total OECD 2945 3114 .90 32.58 3276 32.80 3272 32.50 3233
NON-OECD
Euwrasia 12.01 13.84 12.50 12.60 13.66 13.66 1350 1362 13.46
Russia 11.00 10.08 10.70 10.56 10.60 10.64 10.63 10.63 10.683
Azerbaijan 067 0.82 0,80 0.59 nE2 060 058 0.58 055
Kazakhstan 1.82 1.03 1.88 214 213 213 2.00 2.04 2.00
Others 0.33 0.23 032 0.3 0.20 0.30 0.20 0.28 027
Asia 6.00 6.04 6.05 6.00 8.97 8.28 6.84 a6.74 8.62
China 4.18 427 434 430 443 420 4.34 4.8 420
Malaysia 0.568 0.58 0.54 0.54 0.54 0.51 0.40 048 047
India 072 0.70 0.70 0.7 0.60 0.68 0.88 0.87 0.67
Indonesia 0.83 0.83 0.80 0.50 0.58 0.50 0.80 o.81 0.62
Cthers 0.8 078 078 0.75 0.73 0.71 073 072 0.67
Eurcpe 0.1 0.10 0.09 0.09 0.08 0.08 0.08 0.08 0.09
Americas 587 8.20 &.44 583 7.18 7.27 772 778 7.50
Brazil 312 3.49 344 373 192 182 4.07 303 37T
Argentina 071 077 0.83 0.80 0.95 1.02 1.10 1.18 1.26
Colombia 078 079 079 0.78 0.73 0.71 0.68 0.85 0.63
Guyana 0.28 0.30 082 0.70 0.28 1.05 1.18 1.19 113
Others 080 077 077 0.75 071 068 0.68 082 0.80
Middle East 318 312 308 313 17 3126 347 382 370
Oman 1.07 1.08 1.00 1.00 1.03 1.03 1.04 1.04 1.04
Qatar 1.80 1.81 1.84 1.88 191 200 prlie ]| 237 246
Others 029 0.28 024 0.24 023 022 022 o021 0.20
Africa 252 251 250 248 247 281 262 253 240
Angala 1.18 1.14 1.18 1.06 1.00 1.15 1.18 1.12 1.05
Egypt 0.80 0.80 0.57 0.53 0.51 0.40 0.48 0.44 042
Others 074 078 077 088 038 098 099 0.98 083
Total Non-OECD 1226 3272 32 57 3312 3352 1376 431 3437 3387
Processing gains” 232 2.38 230 240 248 248 247 2.48 247
Global biofusls 290 314 340 352 1@ a7e 3.1 402 408
TOTAL NON-OPEC 66.93 69.36 70.26 T161 7243 7283 7341 7325 7265
TOTAL SUPPLY 100.05 102.32 103.05
1 Meutral Zone producTion ks already Inciuded In Saud Arabla and Kuwalt production, spilt SOVS0 between Te two countries.

2 Includes condensates reported oy OPEC countrias, oll from non-conventional sowrces, e.g. GTL In Migena, and non-oil Inputs to Sawd Arabian MTEE.
2 OPEC data basad on curment membership throughout the time sares.

4 Comprises crude oll, condensates, NGLs and oll from non-conventional sounces.

£ Net volumatric gains and lossss In refining and marine transportation lossas.

*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)

2023 2024 2025 2026 2027 2028 2029 2030
Demand [mbid)
Americas 24.98 24.04 24.97 24.83 24.86 24.73 24.55 24.38
Europe 13.46 13.51 13.50 13.40 13.20 13.02 12.88 12.68
Asia Oceania T.24 T2 7.10 7.00 7.01 6.88 B6.85 6.92
Total OECD 45.68 4567 45.57 45.33 45.07 44.73 4437 43.85
Asia 30.85 31.63 32.01 32.58 33.01 33.34 33.70 33.94
Middle East 8.18 825 8.37 8.50 883 8.57 2.41 8.20
Americas 634 643 6.53 B.62 B6.73 6.84 6.85 7.08
Eurasia 4.68 4.87 4.71 4.78 4.88 4.82 4.07 5.03
Africa 4.58 4.50 476 4.85 5.01 5.15 5.30 5.45
Europe 0.78 0.80 0.81 0.83 D.84 0.85 0.B5 0.86
Total Non-OECD 56.50 57.37 58.19 59.17 60.08 6066 61.19 61.54
World 102.19 103.04 103.76 104.50 105.15 105.39 105.57 105.50
of which:
United States’ 20.28 2042 2047 20.45 20.40 20.31 20.15 20.01
Europe 5 7.52 T.57 7.51 T.42 7.28 TAT 7.07 6.93
China 16.48 16.63 16.73 16.89 18.85 16.88 16.81 16.60
Japan 3.20 3.14 3.05 am 287 2.4 2.01 2.80
India 5.45 5.64 5.75 5.82 6.08 B8.25 B8.45 8.66
Russia 3.5 348 3.50 3.55 3.58 358 3.60 3.60
Brazil 313 3.33 3.40 345 348 3.53 357 3.60
Saudi Arabia 3.64 3.86 3.67 3.60 3.682 3.40 3.20 3.05
Canada 2.45 2.38 239 2.26 234 23 2.29 2.26
Korea 245 2.54 2.52 247 2.51 2.5 2.51 2.51
Mexico 1.74 1.74 1.71 1.71 1.71 1.71 1.70 1.70
Iran 1.89 1.82 187 1.98 a.m 202 2.05 2.07
Total 71.95 72.48 T267 72.89 72.93 T2.73 T2.41 71.93
% of World T0.4% T0.3% T70.0% 88.7% 88.4% 66.0% 88.6% B88.2%
Annual Change (% per annum}
Americas 1.0 -0.2 0.1 -0.2 0.3 -0.5 -0.8 -0.8
Europe -0.7 04 0.1 -0.8 -1.5 -1.4 -1.1 -1.6
Asia Oceania -0.8 -0.5 -1.5 -1.4 0.0 -0.5 0.4 -0.4
Total OECD 02 0.0 L2 -0.5 -0.6 0.7 0.8 -0.8
Agia 5.8 22 12 18 1.3 1.0 1.1 0.8
Middle East 1.1 1.0 1.3 1.4 14 0.7 -1.8 -2.3
Americas 23 1.3 1.8 i4 1.7 1.7 1.8 15
Eurasia -0.7 -0.2 0.8 16 1.5 1.1 1.1 1.1
Africa 2.8 0.2 37 20 34 28 2.8 28
Eurcpe 3.0 7 1.1 22 1.0 1.0 0.9 0.4
Total Non-OECD g 1.5 14 1.7 1.5 1.0 0.8 08
World 22 D& 0.7 0.7 0.8 0.2 0.2 -0.1
Annual Change (mb/d)
Americas 0.28 -0.04 0.03 -0.04 -0.07 -0.12 -0.1% -0.18
Europe -0.10 0.0& -0.01 011 -0.1@ -0.18 -0.14 -0.20
Aszia Dceania -0.07 -0.03 -0.11 -0.10 0.00 -0.03 -0.03 -0.03
Total OECD 0.10 -0.02 -0.08 -0.24 -0.26 -0.33 -0.36 -0.42
Asia 1.71 0.68 0.28 0.58 0.42 0.33 0.37 0.25
Middle East 0.10 0.08 D.12 0.132 0.13 -0.07 -0.15 021
Americas 0.14 0.08 D.10 o.0e 0.11 011 0.11 010
Eurasia -0.03 -0.01 0.4 0.08 0.07 0.08 0.05 0.05
Africa 0.12 0.01 D17 o.0a 0.16 0.14 D.15 0.15
Europe 0.02 0.02 0.0 0.02 0.01 0.01 0.01 0.00
Total Non-OECD 2.08 087 D.&2 D.g8 081 D.58 053 0.35
World 218 0.85 072 0.74 0.65 0.25 017 -0.07

T US Ngunes exnaune US 1embonss.
2 Franca, Germany, taly, Spain and LK.

*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
Waor Non DPEC Proouesrt Wjor OPEC Produssrs
Saual’
vour | Canada  china  F.300' Fussla Mexko Norway UM US4 | |Aigeria indonesia  imn eq  Kuwal' Libya  Migeria Arabla UAE  Venezusla
1560 2.50 [.30 14.06 L 1.29 . 0O1 3354 038 1.99 503 461 BT L 003 537 L 13.57
1861 274 034 1234 e 131 - oo 3209 140 1.90 £33 443 T7E 008 oA 662 e 12.05
1062 283 036 1533 - 126 - ool 347 1.78 1.8 543 413 B05 0T 023 676 oo7 1316
1963 275 03 1580 ... 121 ... 001 2890 134 173 SES 444 B0 1TE 02 6B4 018 12.45
1964 268 D037 1588 ... 142 .. 0D 270 139 157 602 449 817 307 043 675 065 1207
1065 265 D44 16.13 o 1.07 .. 0oi1 2561 187 1.61 534 437 T7E A4 090 7.30 093 11.43
1566 267 oe2 1623 - 101 - 003 2523 219 1.4 643 42 TS5 458 1.7 792 10 1025
1967 274 D048 1626 ... 103 ... 001 2408 23 144 736 343 TO9 495 09 786 1M 10.05
1965 270 OS54 1599 ... 101 ... 0DD 2384 235 155 738 390 6385 676 0¥ 7o 12 037
1968 276 D043 1573 ... 141 ... 0D 2230 237 178 81 386 673 T 130 773 147 E54
15/ 279 0Ea 1533 i 1.06 i 003 2109 295 187 838 241 .54 7. 2.3 832 i1.7a E11
1571 B0 D085 1574 ... 100 Q0 001 195 156 185 942 354 661 571 316 987 219 734
1972 302 146 1557 ... 09 007 001 1358 207 213 983 285 646 441 358 11B4 237 B34
1973 322 185 1516 ... D81 005 0D 1648 197 241 1050 351 541 390 368 1361 275 £.03
1974 3m 235 16.08 - 104 006 po2  15.68 180 245 1076 332 455 272 403 1516 202 532
1975 270 281 1847 ... 136 036 004 15B1 1.6 24 1040 427 394 285 3W 1336 314 443
1976 229 261 1768 ... 139 048 043 1417 187 252 1035 421 374 335 360 485 357 400
1977 232 314 1759 ... 154 047 129 1383 133 283 950 384 330 346 350 1551 335 376
1978 20 347 1327 - 203 053 181 143 154 273 a7 43 356 k¥ 317 1385 106 261
1973 240 340 1793 - 234 0BS5S 251 1370 188 255 508 557 4 335 3s 1537 293 378
1580 242 356 19.31 i 326 089 273 1448 1.86 266 260 424 270 3 3485 1668 253 3.65
1981 230 361 2071 ... 415 080 325 15% 180 288 247 179 202 24 25 1759 264 377
1o 235 382 2228 ... 544 087 386 1617 185 251 414 1E9 154 215 248 1212 234 354
1883 253 393 2240 - 505 115 43 1632 182 252 458 183 200 208 233 955 216 3.38
1084 264 421 21.76 - S0 138 455 1629 136 259 399 223 212 109 255 8.56 213 3.30
1985 273 464 2186 ... 500 146 463 1652 1.92 285 417 2ES 190 196 277 638 22 311
1885 262 464 2106 ... 433 155 452 1544 156 24 362 301 2a2 184 261 886 237 318
1887 2m 475 2136 - 450 160 424 1473 188 23 405 367 280 1M 23 752 272 3.m
1058 275 465 2052 - 428 157 35 1336 177 22 381 457 254 200 24 866 265 324
1989 261 480 1956 ... 421 260 301 1271 153 235 463 484 29 182 25 846 3N 318
1960 257 453 1843 ... 427 268 301 1218 134 24 540 337 184 237 299 1058 3s0 353
1881 257 471 1660 .. 445 341 299 1232 204 254 550 D51 032 245 314 1348 395 385
1952 267 473 .. 1xm 444 355 i 11393 200 250 am | 176 238 323 1386 kil 354
1993 279 480 . I8 444 379 313 1138 134 251 SBE DES 0B 226 3% 1362 35 407
1984 267 480 ... B0 455 430 33 1089 139 247 S81 080 3¥M 235 316 13T 358 423
1925 2.50 4.79 . 560 434 443 399 1051 1.86 24 5.83 0.0 320 223 319 1318 353 4.40
1956 2m 497 s 16 481 484 402 1015 192 248 577 HL=) | 323 219 313 1287 357 460
1097 286 455 s B8 472 A4ATT 352 930 191 23 557 1.75 305 23 324 127 352 498
1988 302 477 .. BTE 4TI 440 3m0 932 153 226 S42 321 M 207 3M 1251 3S0 472
198 201 484 ... 82 454 458 407 a9 178 223 53 380 288 200 323 1B 312 428
2000 383 474 . B45 453 AT0 333 848 177 208538 375 303 206 315 1236 345 450
2001 3.00 454 5 472 4T3 335 a5 136 1.97 S48 351 293 2m XTI ] 324 4.42
0@ 3 S0 ... .00 485 465 340 853 200 186 S12 300 281 196 315 1134 3m 387
20035 33 491 ... 1T 4%B 438 3Dl &14 218 165 53 183 308 205 328 1264 338 336
2004 336 480 ... 1212 479 407 254 748 218 151 S51 277 327 208 3M 1253 34 352
2005 3.18 4.59 . 1236 454  3E6 223 703 220 1.45 561 255 343 2 356 1285 344 3.48
2005 3.37 500 .. 1280 456 339 203 693 231 13 S48 272 345 2365 3% 1247 390 342
2007 354 S0 ... 1288 420 310 205 693 233 130 534 28BS 337 244 3N 1H 355 340
2005 346 509 ... 1257 381 283 187 6T 229 131 S44 349 347 247 291 1244 379 337
2009 353 a1 cee 1258 gz 283 181 732 217 1.30 5.52 37 an 232 aE 112 331 Judd
2010 368 548 ... 1303 352 251 166 73 207 127 S48 322 309 230 324 1131 345 324
2011 386 539 ... 1301 34 23X 13 75 205 120 sS40 350 337 065 32 12B1 379 333
2012 408 53 ... 1283 338 240 116 &S50 200 112 442 389 344 1E7T 32 1303 390 326
23 433 S42 PO k1 -] 333 2o 1.04 976 150 1.08 405 353 a5l 127 300 1285 352 325
2014 451 537 oo 12E9 315 159 im 12 181 1M 413 430 343 088 299 1263 354 319
2015 454 528 L. 1285 284 199 110 1157 1.7E 097 407 501 353 057 268 1276 389 307
2005 454 452 .. 1a@ 230 203 115 1092 156 103 S.12 549 368 055 231 1312 400 Z78
2017 491 470 ... 1305 244 188 112 1154 150 099 S48 550 348 105 240 1268 39 245
2018 524 4.35 ceel2E7 223 1.83 121 1322 152 093 5.08 557 345 124 230 1278 353 1M
2019 536 465 e 1319 207 178 125 1490 153 0aa 357 574 343 142 237 1214 424 107
200 S50 512 ... 1238 237 235 125 1488 148 093 348 533 335 054 23 1237 413 059
2021 575 543 . 1310 231 230 105 45 147 085 403 529 328 160 197 1200 401 077
2022 S5B9 530 ... 133 239 2M 097 1554 157 079 437 579 366 137 167 1379 449 0S4

N Fartitoned Zore production |5 egualy dvided betwsen and Included with Kusait and Saud Arabla production amounts.
¥ Formar Saviet Unlon.

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 19" 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
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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
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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
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==@==Share in motor vehicles

. 75.7 479 28.2 208 20.1 239 219 180 10.0 133
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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.

AW

USA
2000

JAPAN
1990

ENGLAND
1880

rd . FOOD

“ HOUSEHOLD
PRODUCTION
TRANSPORTATION
SERVICES

EUROPE
1300

CHINA
100 BCE

EGYPT
1500 BCE

EUROPE
10,000 BCE

I I I |
0 50 100 150 200 250 300

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.
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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, [ 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
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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% 1in 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
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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).
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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.
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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).
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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.
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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.
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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.
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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

139



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.
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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 LONG;i,
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).
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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.
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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

CAAGR (%)
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Total generation 21519 29975 31229 45109 50488 59426 100 100 100 34 25

Renewablas 4207 9011 88535 21940 27040 35441 3 49 6O 75 5.0
H

Muclear 2756 2740 2835 3856 24445 51482 ] ] 8 28 24

Hydrogen and ammania - - - 54 77 a7 - o o na.  na

Fossil fuels with CCUS - 1 1 16 37 44 0 ] 0 3 17

Unabated fossil fuels 14468 18099 18338 15150 18803 1B572 M 42 3 0.4 0.0

CAAGR (%)

Current Policies [GW) Shares (%) 024 ter

2035 2040 2050 2024 2035 2050 2035 2050

Total capacity 5254 9441 10245 20045 23691 28541 100 100 100 63 441
Renewablas 1332 4245 4835 12652 15665 20023 48 63 69 89 55
H
Muclear 401 415 420 563 38 738 4 3 3 27 21
Hydrogen and ammania - - - 16 25 23 - o o na.  na
Fossil fuels with CCUS - ] 0 4 10 12 0 ] 0 40 20
Unabated fossil fuels 3509 46689 4708 5383 5409 5380 46 7 18 1.2 0.5
Battary storage 1 B9 166 1414 1934 2760 2 7 10 sl 11

Source: [EA, 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.
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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.

® Global capacity ® Global average cost

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.
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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.
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Figure 4.14. Electric Car Sales in Europe, 2021-2025
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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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Mining Refining
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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: [EA, 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.
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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.
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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.

Copper Lithium Graphite REEs Nickel Cobalt Rest of world
100%
DRC
B8O oo - mIndia
Japan
60% e
H Chile
AQ% e Australia
lUmted
20% e States
Europe
0% HChina
8 & S & & &
& Ca 03
S @ S @ Q @ m Indonesia
& oF & o & 0‘9 0‘5& o“p o*‘p 049

Figure 4.20. Refining Concentration by Geography and Ownership, 2024
Source: I[EA, 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.
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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.

By Market share Type of control
Imposed a ban on raw lithium ore exports in Dec 2022, followed by export licensing requirements

(Ll AmeTae =5 for all unprocessed base minerals in Jan 2023
Gallium China 99% Export licensing in Jul 2023, followed by an export ban to the US in Dec 2024
Germanium China T4% Export licensing in Jul 2023, followed by an export ban to the US in Dec 2024
Antimony China T4% Export licensing in Sep 2024, followed by an export ban to the US in Dec 2024
Rare earths China 92% S:p;r\l{;:p:::’jrllgmregﬁgir;s;ﬂy&r;r;n;;\lr?:jgE:D(’:f;eoczh;e until Oct 2025), followed by export licensing
- Graphite China 98% Export licensing in Dec 2023
% Cobalt DRC 68%" 4-month halt to exports announced in Feb 2025
= Tungsten China 44% Export licensing in Feb 2025
Bismuth China 80% Export licensing in Feb 2025
Indium China T0% Export licensing in Feb 2025
Tellurium China 7% Export licensing in Feb 2025
Molybdenum China 81% Export licensing in Feb 2025
Nickel Philippines 9%* Proposed ban on raw mineral exports in Feb 2025
% Rare earths China 92% Export ban of rare earth extraction and separation technologies in Dec 2023
E LFP cathode China 98% Proposed technology export control in Jan 2025
§ Lithium refining China 2% Proposed technology export control in Jan 2025

Figure 4.22. Export Restrictions on Energy-Related Minerals since 2023

Source: [EA, 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.
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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
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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 Compaiia 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
USS 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 Bredsgaard, 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-a-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

173



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 | 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 / TURKCE OZET

Giris

Kriz c¢aginda yasiyoruz. 2008'den bu yana ekonomik krizler, siyasi calkantilar,
pandemiler ve iklim istikrarsizliklar1 araciligiyla kendini gosteren kaotik bir ortamda,
icinde yasadigimiz sistemde yapisal doniisiimlerin yasandigini hissedebiliyoruz.
Ancak bu kaosu anlamlandirmak kolay degil; goriiniiste birbiriyle baglantisiz
yiizlerce gelisme karsisinda bunalmig durumdayiz ve yalnizca kendi ililkemize ya da
bolgemize odaklanmak, yasadiklarimizi kavramamizi veya diinyanin gelecegine

iliskin 6ngoriilerde bulunmamiz1 zorlastirmaktadir.

Bu kaosa anlam vermek ve gelecege dair projeksiyonlar yapabilmek icin kapitalizmi
birbirinden yalitilmis, ayr1 devletlerin bir toplami olarak degil, farkli parcalar: esitsiz
bicimde gelismis biitlinlesik bir diinya sistemi olarak degerlendirmeli ve onu uzun
donemli bir perspektiften analiz etmeliyiz. Cilinkii biitiin, pargalarinin toplamindan
tamamen farkli bir anlam ifade eder; bu nedenle biitiinii hem mekansal hem de
zamansal olarak kavramak, mevcut gercekligimizi ¢evreleyen sisi dagitmamiza
olanak tanir. Giovanni Arrighi'nin sistemik birikim dongiileri ¢ergevesi bu amag icin
giiclii bir ara¢ sunmaktadir. Fernand Braudel'in longue durée yaklasimindan hareket
eden bu gerceve, kapitalizmin ardistk hegemonik giicler tarafindan yonlendirilen
uzun donemli sistemik birikim dongiilerinden olustugunu ileri siirmektedir.
Britanya'nin 19. ylizyilda, Amerika Birlesik Devletlerinin ise 20. yiizyilda
kapitalizme nasil liderlik ettigini ve her birinin kendine 6zgii birikim rejimlerini
sistemik birikim dongiileri ¢ercevesinden degerlendirdigimizde, bu cer¢evenin son

derece gliclii bir aciklayicilia sahip oldugunu goriiriiz.

Arrighi'nin bagyapiti Uzun Yirminci Yiizyil (2010) incelendiginde, giiniimiizde
yasadigimiz krizin 6ziinde ABD hegemonyasinin krizi oldugu ve hegemonik krizler

ile gegislerin tarihte benzeri goriilmemis olgular olmadigi ortaya c¢ikmaktadir.
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Dolayisiyla hegemonik kriz ve yeni bir hegemon etrafinda Orgiitlenen yeni bir

birikim dongiisiiniin ortaya ¢ikisi, bu tezin ilk temel analiz birimini olusturmaktadir.

Ikinci analiz birimi ise devam eden bir baska kiiresel doniisimden
kaynaklanmaktadir: Giinlimiizde hegemonik gecise devasa bir enerji doniisiimii eslik
etmektedir. Giines ve riizgar gibi yenilenebilir kaynaklardan elde edilen enerji,
2010'dan bu yana hizla biiytimiistiir. Uluslararasi1 Enerji Ajanst (IEA) raporlarina
gore (2025a; 2025b), bu biiyiime 2020'li yillardan itibaren daha da hizlanmistir.
Bugiin yenilenebilir enerjinin kiiresel elektrik iiretimindeki pay1 %30'u agmistir; yani
elektrigimizin iigte biri yenilenebilir kaynaklardan gelmektedir ve bu oran hizla
artmaktadir (IEA, 2025b, s. 417). Kurulu gii¢ agisindan ise hizla artan yatirimlar
sayesinde yenilenebilir enerjinin payr %50'ye yaklasmaktadir. Bu durum, 19.
ylizyillin basindan beri ig¢inde yasadigimiz fosil yakit ekonomisinin kokli bir

doniisiim gecirdigini giiglii bigimde gostermektedir.

Bu iki donlisim—hegemonik gecis ve enerji doniisimii—birbirine bagli biiyiik bir
doniisiim olarak kavramsallastirilabilir mi? Bu tezin 6zgiin katkis1 tam da bu iki
bliylik doniisiimii birlikte analiz etmesinde; baska bir deyisle enerji doniisiimiinii
hegemonya tartismalarinin merkezine yerlestirmesinde yatmaktadir. Eneri,
Arrighi'nin sistemik birikim dongiilerinde zaman zaman (6rnegin 1970'lerdeki petrol
krizi baglaminda) ortaya ¢iksa da, dongiileri tanimlayan merkezi ve yapisal bir rol
iistlenmez. Ote yandan E.A. Wrigley (2010) ve Vaclav Smil (2017) gibi énde gelen
enerji tarih¢ileri de ¢calismalarinda sermaye birikim dongiilerine odaklanmamaktadir.
Ancak bu iki dinamigi tarihsel olarak birlikte incelemek ve giliniimiiz diinyasi
baglaminda birlikte degerlendirmek, sistemik doniisiimii anlamak i¢in tamamen yeni

bir pencere agmaktadir. Bu tezin nihai amaci da bu pencereyi agmaktir.

Bu biiyiik doniistimiin tarihsel izlerini takip etmek amaciyla bu tez su konulari
inceleyecektir: 19. yiizyilda Britanya hegemonyas1 ile komiir arasindaki iliski ve 20.
yiizyilda ABD hegemonyasi ile petrol arasindaki iligki. Bu 6rnekler araciligiyla, her
iki hegemonik dongii boyunca enerji-hegemonya iligkisine dair ortak Oriintiiler
ortaya ¢ikarilacak; ayn1 zamanda ilgili oldugu 6lgiide bu birikim rejimleri arasindaki

yapisal farkliliklar da vurgulanacaktir. Son boliimde ise, "diinyanin fabrikasi" haline
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gelmis Cin ile enerji doniisiimiiniin motoru olan giines/riizgar enerjisi arasindaki
iligki, yiikselen bir hegemon ile yeni bir birincil enerji kaynagi arasindaki potansiyel

iligki olarak; tarihsel oriintiiler ve giincel veriler 1s181nda analiz edilecektir.

Bu noktada, literatiirde cesitli arastirmacilar tarafindan savunulan iki yaygin goriise
kars1 tezimin kars1 argiimanlarin1 ortaya koymak istiyorum; ¢iinkii bu tartisma tezin
literatiirdeki konumunu daha agik hale getirecektir. Bu iki goriis su sekilde
Ozetlenebilir: Cin asla hegemon olamaz ya da olmak istemeyecektir (Arrighi, 2007;
Li, 2008; Karatasli ve Kumral, 2017; Acharya, 2018; Scholte vd., 2020; Vieira,
2022) ve yenilenebilir enerji ekonomik ve teknik kisitlar nedeniyle fosil yakitlarin
yerini alamaz (Gellert ve Cicantell, 2020; York ve Bell, 2019; Seamster ve Ray,
2019). Cin'in hegemon olamayacagi ya da olmak istemeyecegi argiimani, onceki
hegemonik gii¢lerden farkli olarak Cin'in Batili olmayan bir devlet oldugu ve bu
nedenle daha "iyi niyetli" bir lider olarak hareket edebilecegi varsayimina
dayanmaktadir. Ayrica bu arglimani savunanlar, Cin'in 1,4 milyarlik devasa niifusu
nedeniyle ne Cin'in ne de diger Kiiresel Giiney iilkelerinin, Diinya'nin ekolojik ve
maddi kapasite simirlart sebebiyle onceki hegemonlarin ulastigit maddi refah

diizeylerine fiziksel olarak erisemeyecegini ileri siirmektedir.

Ancak bu argiimanlar, sistemin kiiresel dlcekte yaydigi sermaye mantigini—yani kar
diirtiisiini—ve sistemik dongiilerin her seferinde derinleserek ve c¢esitlenerek
yeniden kuruldugu gergegini goz ardi etmektedir. Ozel miilkiyete dayali sermaye
egemenligli kiiresel Olgekte silirdligli stlirece, sistemik birikim dongiilerinin
coziilecegini ve Cin'in Kiiresel Giiney'in bir pargasi olarak bu dongiiyii stirdiirmeyi
reddedecegini iddia eden goriislerin maddi bir temeli bulunmamaktadir; bu durum
Cin'in kendine 6zgii devlet-parti-piyasa sentezine iligkin tartigsmalardan ya da Cin'in

kapitalist bir devlet olarak siniflandirilip siniflandirilmamasindan bagimsizdir.

Cin'in merkezi planlamaya dayali ekonomik yapisinin verimsiz oldugu ve ¢okiisiin
esiginde bulundugu yoniindeki iddialar, onlarca yildir tekrarlanan bir tiir liberal
temenniden ibaret hale gelmistir. Giiniimiizde Cin tek basma kiiresel imalat
sanayisinin  %30'unu gerceklestirmekte ve kendine 0zgii ekonomik modeli

basarisizliginin degil, basarisinin temel kaynagi oldugunu kanitlamistir. Bu modelin

194



ontimiizdeki yillarda kaliciligini koruyup kiiresel dlgekte yayilip yayilmayacagi ise
kritik bir soruya baghdir: Yeni enerji kaynagi etrafinda sekillenen sektorlerde

sermaye i¢in uzun vadeli ve karli yatirim alanlar1 agabilecek midir?

Ayrica, Cin ve diger gelismekte olan iilkelerin gelismis ekonomiler kadar iiretim ve
tilketim gercgeklestirebilecek kapasiteye diinyanin sahip olmadig1 yoniindeki argliman
da, yeni birikim dongiisiinii hangi sektorlerin ve hangi kaynaklarin orgiitleyecegi
analiz edilmeden ikna edici degildir. Tarihsel bir benzetme yapmak gerekirse: 19.
ylizyillda yasayan bir arastirmaci bugilinkli devasa iiretim ve tiikketim diizeylerini
ongorebilir miydi? Ongdremezdi ve muhtemelen bunu imkansiz gériirdii; ¢iinkii ufku
Britanya'nin birikim dongiisii ve komiire dayali ekonomiyle smirliydi. Bdyle bir
ongoriide bulunabilmesi icin ABD'nin petrol etrafinda insa edecegi yeni sektorleri ve
tiketim ekonomisini Onceden gorebilmesi gerekirdi. Benzer sekilde, Cin'in
potansiyel birikim donglislinlin 6zelliklerini ve kullanacagi enerji kaynaklarinin
niteligini analiz etmeden gelecekteki kiiresel ekonomik modeli saglikli bigimde

degerlendirmek miimkiin degildir. Bu tez tam da bu analizi sunmay1 amaglamaktadir.

Ikinci karsi argiiman—yenilenebilir enerjinin fosil yakitlarin yerini alamayacagi,
yalnizca onlara eklenecegi yoniindeki iddia—da benzer sekilde birikim rejimlerinin
nasil isledigini goz ardi etmektedir. Baskin enerji kaynagi ekonomik mimariyi
belirler. Kémiir, 19. yiizyilda Britanya hegemonyasinin temel enerji kaynagi haline
geldiginde, diinyanin bir¢ok yerinde odun yakit olarak kullanilmaya devam ediyordu.
Buna ragmen kapitalizmin itici giicii komiir oldu ve tliretim ile tiiketim onun etrafinda
yeniden oOrgiitlendi. Ayni durum 20. yiizyilda petrol i¢cin de gecerlidir; petrol ve
dogal gaz ABD hegemonyasiin ve kiiresel kapitalizmin motorlariydr ve diinyanin
cesitli yerlerinde kdmiir kullanilmaya devam edilmesi bu gergegi degistirmedi. Ayni
ilke bugiin yenilenebilir enerji icin de gegerlidir. Elbette tiim iilkeler bu dontistimi
ayn1 anda tamamlamayacak ve yeni enerji merkezli birikim dongiisii basladiktan
sonra da fosil yakitlar ¢esitli bolgelerde kullanilmaya devam edecektir. Ancak
kiiresel karlilig1 belirleyen c¢ekirdek sektorler elektrik temelli liretime gececek ve bu
elektrik yenilenebilir kaynaklardan iiretilecektir. Baska bir ifadeyle belirleyici
merkezi rol yeni enerjiye ait olacaktir. Asil soru, bu yeni birikim rejiminin basariyla

baslayip baslayamayacagidir; eger baslarsa fosil yakitlar ekonomik yapidaki merkezi
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konumlarim1 kaybederek cevresel rollere cekilecektir. Yenilenebilir enerjinin teknik
acidan verimsiz oldugu ve bu nedenle fosil yakitlarin yerini alamayacagi yoniindeki
iddia da ayni 6l¢iide ikna edici degildir. Devam eden bir doniisiim siirecinin tam
ortasindayiz ve teknolojik ilerleme yenilenebilir enerjiyi her yil daha ucuz ve daha
verimli hale getirmektedir. Yenilenebilir enerji elektrik iiretiminde kritik maliyet
avantajin1 simdiden elde etmistir. Tarih¢i E.A. Wrigley'nin belirttigi gibi (2010, s.
14), fosil oncesi ekonomiler biiylik 6l¢lide organik maddeye (bitkilere) dayaniyordu;
ancak bitkilerden elde edilen enerji fotosenteze baghidir ve fotosentez son derece
verimsiz bir sliregtir: Fotosentez, herhangi bir yilizeye diisen gilines enerjisinin
yalnizca %0,1 ile %0,4'linili yakalayabilmektedir. Bu verimsizlik, yiizeylere dogrudan
diisen giines enerjisini kullanan giines panellerinin sahip oldugu muazzam
potansiyeli ortaya koymaktadir. Bu potansiyelin ne kadarinin degerlendirilebilecegi
ise tamamen teknolojik ilerlemeye ve altyapinin gelisimine (iletim hatlari, batarya
depolama vb.) baglidir. Glinlimiizde yeni enerjiye yonelik kuskuculuk biiyiik 6l¢iide
bir ge¢is doneminde yasamamizin sonucudur. 20. ylizyilin baslarinda petrol ilk kez
yayginlagsmaya basladiginda bir¢ok politika yapict ve akademisyen kiiresel petrol
rezervlerinin yetersiz oldugunu, petroliin giinlik yasamda yaygin bicimde
kullanilmasinin miimkiin olmadigin1 ve petroliin yalnizca askeri ihtiyaglar ig¢in
ayrilmast gerektigini savunuyordu. Bugiin ise kiiresel tiiketim o doneme kiyasla
binlerce kat artmis olmasina ragmen tiretim buna ayak uydurmakta; hatta ekonomik
tartigmalar  kithiktan ziyade asir1  Uretimin  nasil  yonetilecegi iizerinde
yogunlagmaktadir. Yenilenebilir enerjinin elektrik iiretimindeki paymnin simdiden
%30'a ulasmis ve hizla yiikseliyor oldugu dikkate alindiginda, teknik yetersizlik

argiimanlarina son derece kuskuyla yaklasmamiz gerekmektedir.

Ozetle, bu tez enerji doniisiimlerini; degisen kiiresel giic dengesini, ortaya
cikabilecek yeni bir hegemonik diizen olasiligini ve sermayenin yeni yatirim alanlari
arayisim incelemek igin analitik bir prizma olarak kullanmaktadir. Ik boéliimde
Britanya hegemonyasinda komiiriin, ikinci bolimde ise ABD hegemonyasinda
petroliin roliinii tarihsel olarak analiz edecegim. Enerji donilisiimii son iki
hegemonyanin kaldira¢ noktasi olmus; giindelik yasami ve sermayenin yoneldigi
yatirrm alanlarii kokten degistirmistir. Ornegin Timothy Mitchell (2011, s. 10),

komiir cagindan petrol cagina gegisin etkilerini su sozlerle aciklamaktadir: "enerjinin
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iiretimi ve dagitimi i¢in ¢ok daha genis aglar, bol fosil yakitlarin miimkiin kildig:
yeni kolektif yasam bi¢imleri ve petrol iiretimine bagimli olarak hizla genisleyen mal
ve finans dolasimlari." Buna ek olarak, bugiin bu biiyiik fosil yakit temelli aglarin
cozlilme olasiligini tartisacaksak, oncelikle bu aglarin gegmiste nasil kuruldugunu ve
nasil isledigini analiz etmemiz gerekir. Bu bdliimlerde tespit edilen oOriintiiler,
giinlimiizde yasanan doniisiimiin ve yeni enerji ekonomisi etrafinda sekillenen yeni

giic iliskilerinin anlagilmasini kolaylastiracaktir.

Ucgiincii boliimde ise yenilenebilir enerji ekonomisinin 6zelliklerini ve onun etrafinda
yikselmekte olan potansiyel Cin hegemonyasini inceleyecegim. Sistemik birikim
dongiileri yaklasiminda hegemonya degisimi yalnizca eski hegemonun yerini
yenisinin almasi anlamina gelmez; hegemon {ilkenin degismesi niteliksel
doniisiimleri ifade eder ve her hegemon kapitalizmi kendine 6zgii katkilariyla
genisletir ya da derinlestirir. Eger gercekten hegemonya degisiminin yasandigi bir
tarihsel donemde bulunuyorsak, 21. ylizyil Cin'inin 6nceki iki hegemonla hangi
acilardan benzestigini, hangi a¢ilardan farklilastigini ve kendine 6zgili katkisinin ne
olabilecegini belirlemek gerekmektedir. Bu ama¢ dogrultusunda g¢alisma, Cin'de
giines ve riizgar enerjisinin gelisimini, bunlarin ekonomik ve toplumsal yasamda
yayginlagmasini saglayan sanayi altyapisini incelemekte ve tarihsel analizlerden elde
edilen oriintiiler ile gilincel verilerden hareketle olasi bir Cin hegemonyasinin nasil
goriinebilecegini ve bunun diinya ekonomisi agisindan ne anlama gelebilecegini

degerlendirmektedir.

Komiir: Sanayi Devriminin ve ingiliz Imparatorlugu'nun Enerji Kaynag

Komiirin bir enerji kaynagi olarak yaygin bi¢cimde kullanilmasi, 18. ve 19.
ylzyillarda gerceklesen kademeli teknolojik ilerlemenin bir sonucuydu. Fosil
yakitlarin kullanimiyla insanlik, kokeni Neolitik Devrim'e kadar uzanan bitki temelli
enerji kaynaklarina olan uzun stireli bagimliligini sona erdirdi ve boylece Malthuscu

tuzagin kisitlamalarindan kurtuldu.

Bu biiyiik déniisiim ilk olarak Ingiltere'de gerceklesti. Ingiltere'nin 16. yiizyildan

itibaren yasadig1 biiylime, adanin siirli orman varlig1 ve arazi kisitlariyla birlesince,
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17. ylizyilda adanin zengin kaynagi olan komiiriin kullanimini tesvik etti (kanallar ve
deniz tasimacilig1 sayesinde komiiriin tasinmasi da diger iilkelere gére daha kolaydi).
Bu durum, komiiriin diger sektorlerde kullanilmasini miimkiin kilacak yenilikleri
tetikledi. Buhar giicii ve demirle bir biitiin olusturan komiir, basta ulasim olmak
iizere diger sektorleri doniistiirdii ve ililkeye daha once ulasilamayan bir biiylime

firsat1 sagladi.

1840'larin ortalarindan itibaren Tahil Yasalarinin (Corn Laws) kaldirilmasi bir
doniim noktas1 olarak degerlendirilebilir; Ingiltere, kendisini merkeze alan bir ticaret
sistemi kurdu ve diinyadaki Britanya hegemonyasini baslatti. Bu hegemonyanin ilk
25-30 yilinda Almanya ve ABD sanayilesti; demiryollart ve yelkenli gemiler
(kismen buharli gemiler) sayesinde diinya birbirine baglandi ve glimriik tarifeleri

diistirildii.

Bununla birlikte, hem tarimsal hem de sanayi iiriinlerinin {iretim ve dolasimindaki
hizli artig, diinyay1 1873'te baslayip Birinci Diinya Savasi'na kadar siirecek bir krize
stiriikledi. Fiyat diisiisleri 1896'da sona ermis olsa da, krize yol acan temel nedenler
L. Diinya Savasi'na kadar ortadan kalkmadi. Bu dénemde ingiltere, ABD, Almanya
ve Fransa emperyalizme yoneldi; sermaye ihract ve sOmiirgeciligin merkezde
oldugu, birbirleriyle rekabet eden imparatorluklar ¢cagi yasandi. Emperyalist iilkeler
arasindaki rekabet, 1914'te diinya capinda bir savasa yol acti. Bu siirecte komiir—
buhar giicli—-demir kompleksi, 6zellikle demiryollar1 ve buharli gemiler araciligiyla
diinyanin dort bir yanina yayildi. Afrika ve Polinezya tamamen somiirgelestirildi.
ABD ve Almanya, demir iiretimi ve tekstil sanayisi gibi Britanya'nin geleneksel
olarak istlin oldugu alanlarda onu yakaladi ve geride birakti. 1870 sonrasinda
baslayan ve Ikinci Sanayi Devrimi olarak adlandirilan gelik, elektrik ve kimya
caginda hizla {istliinliik sagladilar. Komiiriin 1900'lerin basinda diinyanin baslica
enerji kaynagi héline gelmesiyle Britanya'nin hegemonyasi zayifladi. Diinyada yeni
bir hegemonyanin kurulmasi ise iki diinya savasi ile yeni bir enerji kaynaginin ve

ona bagli yeni bir ekonomik yapinin yayginlasmasindan sonra gerceklesecekti.

Bu béliimiin sonuglar ve ¢ikarimlari su sekilde 6zetlenebilir. Her seyden once, bitki

temelli enerjiden fosil yakitlara gecis, insanliga uzun bir siire boyunca yiiksek hizda
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bliyiime firsat1 saglamistir. BoOliimiin basinda sunulan Tablo 1 ve Tablo 2'de
goriilebilecegi lizere, 1820 sonrasinda Bati Avrupa iilkeleri ve ABD'de kisi basina
diisen GSYH artis1, 6nceki ylizyillara kiyasla 5-6 kat ylikselmistir (ayn1 donemde
niifus artis hiz1 da katlanmis olmasina ragmen). Bu yliksek oranlar daha sonraki
donemlerde de devam etmis ve 20. yiizyilda yiiksek biiytime hizlar1 diinyanin diger

bolgelerine de yayilmistir.

Yeni enerjiye geciste maliyet belirleyici bir rol oynamistir. Orman kaynaklarinin
tilkenmesi nedeniyle odunun maliyeti yiikselirken, komiir uzun bir siire boyunca
fiyati artmadan biiylik miktarlarda temin edilebilmistir. Allen'in (2009) dayanak
teknoloji (backstop technology) olarak adlandirdigi bu olgu, 6zellikle ingiltere'de

kdmiiriin birincil enerji kaynagi olarak kullanilmasinda énemli bir rol oynamistir.

Bir enerji kaynaginin yayginlasabilmesi i¢in diger sanayi kollariyla biitiinlesmesi
(komiir Orneginde buhar giicii ve demirle) ve biiyilkk miktarda sermayenin
yatirilabilecegi yeni, karl1 yatirim alanlar1 yaratmasi gerekir (komiir i¢in demiryollari

ve buharli gemiler gibi).

Yeni enerjiye gecis hegemon {ilkede biiylik Olclide tamamlandiktan sonra, bu
doniisiim ticaret, yatirnmlar ve taklit gibi kanallar araciligiyla diger tilkelere aktarilir
ve bu sanayileri yeni benimseyen {ilkelerin kalkinma siireci, hegemon tilkeye kiyasla

cok daha hizli gerceklesir.

Bu yakinsama siirecinin hizlanmasi, asir1 iiretim yaratarak sistemik krizlere yol
acabilecegi gibi, hegemon ile yeni gelisen lilkeler arasinda diinya c¢apinda pazar
rekabetine (emperyalizme) de neden olabilir. Bu kiiresel rekabet, yeni enerji
kaynagimin ve bu enerji kaynagina bagl gelisen sanayilerin iriinlerinin diinyanin

geri kalaninda (en azindan 6nemli bir béliimiinde) benimsenmesiyle sonuglanir.

Petrol: Modern Diinyanin ve ABD Hegemonyasinin Yakiti

Petrol (ve dogal gaz da birlikte degerlendirilebilir), komiirden sonra tiim diinya

ekonomisini yeniden sekillendiren ikinci fosil yakit oldu. Ilki Britanya
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hegemonyasiyla kiiresel Olgekte yayilirken, ikincisi ABD hegemonyasi altinda
kiiresel kapitalizmi ve 20. yiizyilin sosyalist iilkelerini doniistiirdii. Komiir,
Britanya'nin 19. yiizyilin ortalarinda tarim piyasasini serbestlestirmesiyle baglayarak
diinyaya hizla yayilmus; petrol ise yaklasik bir yiizy1l sonra, Ikinci Diinya Savasi'nin

sona ermesinin ardindan hizla yayilmustir.

Bununla birlikte, sistemik birikim dongiileri teorisinin de One siirdiigii gibi,
hegemonyalar kapitalizmi farkli araglarla derinlestirir ya da genisletir; birbirlerinin
kopyalar1 degildir. Bu baglamda, petrol ¢agi ile komiir ¢ag1 arasindaki iki temel
farklilig1 vurgulamak istiyorum. Bu farkliliklar ayn1 zamanda ABD hegemonyasini

daha iyi anlamamiza da yardimci olacaktir.

[k farklilik sanayi yapilarindaydi. Birinci Sanayi Devrimi kiigiik dlgekli iiretimle
basladi. Kiigiik atdlyeler, dokuma tezgdhlar1 ve zanaatkarlarin calisma siiregleri
sirasinda gelistirdikleri icatlar Sanayi Devrimi'nin Onciileri oldu. Buna karsilik, petrol
endiistrisi ve onunla baglantili otomotiv sanayisi daha en basindan itibaren biiyiik
Olcekli tiretim ile tekelci ve oligopolistik yapilar olusturdu. Petrol, kdmiire gore ¢ok
daha hizli ¢ikarilabilir, boru hatlariyla tasinabilir ve arzin sinirli oldugu durumlarda
iireticilerin ya da arazi sahiplerinin daha istikrarli bigimde kar elde etmesine olanak
tanir. Bu ozellikler, komiire kiyasla daha yogunlasmis bir piyasa yapisina yol agar.
Arz1 kontrol etmeyi amaclayan tekel ve oligopol yapilar, 19. yiizyilin son

ceyreginden itibaren petrol piyasasinin en belirgin 6zellikleri olmustur.

19. yiizyilin son ceyreginde Standard Oil hizla gelisen gazyagi piyasasina hakim
olmus ve rakiplerini biiyiik dl¢lide tasfiye etmistir. Standard Oil'in tekelci hakimiyeti
20. yiizyilin baglarinda kirilmis olsa da, petrol piyasasi rekabetin diisiik oldugu ve
sektorli kontrol eden aktorlerin sayisinin sinirlt kaldigi oligopolistik bir endiistri
olmay1 siirdiirmiistiir. 1970'lere kadar "Yedi Kiz Kardes" olarak adlandirilan yedi
biiyiik sirketin hakimiyeti ve 1970'lerden sonra OPEC'in hakimiyeti, bu oligopolistik

yapinin farkl yiizleri olmustur.

Otomotiv sektorii de baglangicindan itibaren son derece yogunlagmis bir endiistri

olusturmustur. Ford Motor Company, General Motors ve Chrysler uzun yillar
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boyunca piyasaya hakim olmustur. Fordist iiretim modeli ve ara mali iiretiminden
satisa kadar bircok iiretim asamasimi ayni sirket biinyesinde toplayan dikey
biitiinlesmis firmalar, otomotiv sektoriindeki dev sirketlere biiylik avantajlar
saglamaktadir. Standard Oil'in petrol piyasasini ilk kez tekellestirmesinin tizerinden
yaklagik 150 yil ge¢mis olmasina ragmen, petrol ve otomotiv sektorleri hala

oligopolistik piyasalardir; degisen yalnizca 6ne ¢ikan sirketler ve iilkeler olmustur.

Komiir ve petrol donemleri arasindaki bir diger 6nemli fark, iiretilen mallarin temel
tiriidiir. 19. ylizyilda sanayideki komiir-buhar giicii-demir kompleksi genel olarak,
sanayi i¢in diger makineler, demiryollari, lokomotifler vb. gibi sermaye mallarinin
iiretimini gergeklestiriyordu. Buna karsilik, petrol ve otomotiv sanayisi en bagindan
itibaren ¢ok taninmis bir tiikketim malinin, yani otomobilin iiretimine dayaniyordu.
Unlii “Amerikan Riiyas1”nin belirleyici imgelerinden biri, her hanenin sahip oldugu
bir otomobildi. Dolayisiyla, petrol ¢aginin ayirt edici 6zellikleri yalnizca kitlesel
iretim degil, ayn1 zamanda kitlesel tiiketimdi. 20. yiizyilin basinda orta sinifa
yonelik bir otomobil olarak piyasaya siiriillen ve 1928 yilina kadar milyonlarca adet
satilan Ford Model T, bu tiiketim toplumunun 6nciillerinden biri olarak goriilebilir.
Asagidaki sekilden de goriilebilecegi gibi, hem toplam enerji kullanimi hem de bu
enerji tiiketimi iginde ulasimin payi, ABD'nin petrol ekonomisinde Britanya'nin
komiir ekonomisindekinden ¢ok daha yiiksekti. Giinlimiizde diinya niifusunun biiytik
cogunlugu bu petrol temelli tiiketim kaliplarint igsellestirmistir. Otomobiller ve
onlarin yakitlarindan petrokimya iirlinlerine; tarimsal giibrelerden ilaglara kadar
genis bir yelpazedeki petrol temelli mallart hizla tiikketmeye kosullandirilmig

durumday1z.

Ikinci Diinya Savasi’ndan sonra diinya geneline yayilan petrol ekonomisi, en azindan
kapitalist diinyada ABD hegemonyasimi yaratti. Ancak, 19. yiizyildaki Ingiltere nin
hikayesine benzer sekilde, ABD merkezli petrol ekonomisi kurulurken, savaslar
nedeniyle yikima ugramis olan Avrupa, Japonya ve kismen Giliney Kore’nin hizli bir
yetisme siireci yasandi. Bu bolgeler hizla sanayilesti ve 25-30 yillik bir donem i¢inde
sanayi iretiminde ABD’yi yakaladi. Bunun sonucunda, 19. yiizyilin ikinci yarisindan
itibaren petrol ekonomisine liderlik eden ABD, 1960’lardan itibaren bu ekonomi

icindeki hakim roliinii kaybetmeye basladi. Karlilig1 tehdit etmeye baslayan sanayi
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iiretimindeki asir1 tiretim ile, 6zellikle Vietnam’da ve petrol iiretiminden daha biiytik
pay talep eden Orta Dogu iilkeleri karsisinda ABD igin askeri Keynes¢iligin ¢ikmaza
girmesi birleserek, 1970’lerde sistemik bir krizi tetikledi. Kriz, kiiresel ekonominin
en Oonemli metast haline gelmis olan petrol piyasasindaki soklar seklinde kendini
gosterdi. Bu biiyiik kriz, kapitalizm i¢inde bir yeniden yapilanmaya yol agti. Kriz
sonrasinda, iiretimin 1990’lardan itibaren hizla Giineydogu Asya’ya kaymasiyla
birlikte ABD, petrol ekonomisi i¢inde bir iiretim merkezi olmaktan ¢ikarak bir finans
merkezine doniistii. Bu donemde petrol ekonomisi diinyanin her kdsesine yayildi ve
petrodolarlar ile ABD dolar1 {izerinden yiiriitiilen petrol ticareti, ABD’nin bir finans
merkezi olarak hegemonyasini siirdiirmesinde 6nemli bir rol oynadi. 1990’larin
basinda Sovyetler Birligi’nin ¢okiisii, ABD hegemonyasina ve onun finansallagma
donemine ait ideolojisi olan neoliberalizme can simidi sagladi; bu ideoloji g¢esitli
yollarla gelismekte olan iilkelere dayatildi. Diinya Ticaret Orgiitii’niin kurulmasi ve
IMF ile Diinya Bankasi’nin gelismekte olan iilkelerde iistlendigi etkin rol sayesinde

diinya, uzun zamandir oldugundan daha birlesik ve daha liberal bir gériiniim kazandi.

1990’1larin basinda Sovyetler Birligi’nin ¢okiisiinden sonra ortaya ¢ikan bu birlesik
ve liberal diinya goriintiisii, 2008 kriziyle baslayan donemde pargalandi. Diinya,
bliylik giicler arasindaki c¢atigmalarin  ve kapitalizmin gelecegine iliskin
belirsizliklerin damga vurdugu kaotik bir doneme siiriiklenmektedir. Hegemonun
biiyiik 6l¢iide riza tiretme kapasitesini yitirdigi ve bunun sonucunda giderek daha
fazla tehdit ve zor kullanimina bagvurdugu; kriz 6ncesinin hakim ideolojisi olan
liberalizmin ise etkisini kaybettigi bu donem, 1914 ile 1945 arasindaki kaotik
donemi hatirlatmaktadir. Ote yandan, etkileri her gegen yil daha goriiniir hale gelen
iklim krizi, bu krize yeni bir boyut eklemekte ve petrol ekonomisinin devami dniinde
bir engel olarak ortaya ¢ikmaktadir. Sistemik birikim dongiileri kurami agisindan
incelendiginde, bu kaotik donemin, biiylik sarsintilarin ardindan ABD
hegemonyasinin sona erdigi ve kendi modeliyle yeni bir hegemonun yiikseldigi bir
donem olmasi1 muhtemeldir. Son iki hegemonya olan Britanya ve ABD’nin
hegemonyalarin1 bir enerji kaynagimin kullanimi {iizerinden kurduklar1 dikkate
alindiginda, yeni bir hegemonyanin ortaya ¢ikma olasilii, kapitalizm icindeki
yeniden yapilanmayi anlamak icin yeni enerji kaynaklarina ve yeni Orgiitlenme

bi¢imlerine odaklanmamiz gerektigini gostermektedir.
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Diinya Yenilenebilir Enerji Caginin Esiginde Mi?: Cin'in Yiikselisi ve Krizlerin

Ortasinda 21. Yiizyill Diinya Ekonomisinin Yeniden Sekillenmesi

Cin'de giines fotovoltaik (PV) ve riizgar tiirbini imalat sektorleri, 2001 sonrasinda
iilkenin hizla artan enerji ihtiyaci, Avrupa pazarlarinda glines PV yatirimlarina
saglanan comert destekler ve iilkenin ihracata dayali biiylime stratejisi gibi cesitli
faktorlerin etkisiyle hizli bir bliytime yasadi. 2010'lara gelindiginde her iki sektor de
kiiresel tiretimin %50'sine ulasmis; riizgar endiistrisi agirlikli olarak yurt iginde
biiyiirken, giines endiistrisi uluslararas1 6l¢ekte genislemistir. Bu sektorler, 2008
kiiresel finans krizi, ardindan gelen Avro Bolgesi krizi ve yurt i¢indeki arz-talep
dengesizlikleri nedeniyle 2000'lerin sonunda =zorluklarla karsilasmis olsa da,
2010'larda devlet destegiyle yeniden yapilandirilmis ve kiiresel tiretimdeki paylarini

korumus, hatta kismen artirmistir.

2010'lar boyunca sektorde maliyetlerin diismesinin ardindan, giines ve riizgar
enerjisinden elektrik tiretimi 2020'lerde sebeke paritesine ulagmis ve dogrudan devlet
stibvansiyonlarina duyulan ihtiya¢ ortadan kalkmustir. Giderek daha rekabet¢i hale
gelen bu iki sektor son yillarda hizli bir biiyiime yasamis ve bataryalar ile kritik
minerallerle birlikte yeni bir enerji ekosisteminin temellerini olusturmaya
baslamistir. Bataryalar, hem kesintili iiretim yapisina sahip yenilenebilir enerji i¢in
bir depolama sistemi islevi gérmekte hem de yeni ekonominin tiiketim mallar1 olan
elektrikli araglarin temel bilesenlerinden biri olarak ©6ne c¢ikmaktadir. Eski iki
elektronik sirketi olan BYD ve CATL'min rekabeti ve yenilikleri sektorde dikkat
cekmektedir. Bu iki sirket ayni zamanda yenilenebilir enerji ekonomisinin diger
iilkelere yayilmasinda da rol oynamaktadir. Ayrica hem batarya hem de gilines PV ve
rlizgar tlirbini liretiminde kullanilan minerallerin ¢ikarilmasi ve islenmesi, Cin'in
yenilenebilir enerji ekonomisindeki hakimiyetinin temel unsurlarindan biridir. Cin,
basta Latin Amerika ve Sahra Alt1 Afrika olmak tizere kritik minerallerin ¢ikarilmasi

ve islenmesi i¢in ekonomik iligkiler gelistirmektedir.

Cin'in artan iretim ve ticaret Kkapasitesi, kendine 0zgli modelinden
kaynaklanmaktadir. Bu 6zgiin model, uzun vadeli planlama ve ekonomiye aktif

devlet miidahalesinin rekabetgi bir piyasa modeliyle harmanlanmasina
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dayanmaktadir. Piyasadaki yogun rekabet ve diisiik karlilik, sirketleri yenilik
yapmaya yonlendirerek kiiresel pazarlardaki rekabet giiclerini artirmalarina yardimci
olmaktadir. Cin, yatirimlarini biiyiik 6l¢iide kendi kaynaklariyla finanse etmektedir.
Yabanct miilkiyetin diisiik payr ise devletin ekonomi {izerindeki kontroliinii

stirdiirmesini kolaylastirmaktadir.

Ozetle, Cin'de yenilenebilir enerjiye yonelis, baslangicta Cin'in ihracata dayali
sanayilesmesinin ve artan enerji talebinin bir parcasi olarak ortaya ¢ikmis olsa da,
2008 krizinin ardindan sekillenmeye baslayan yeni birikim rejiminin bir bileseni
olarak ivme kazanmistir. Bu bakimdan, nasil ki Amerika Birlesik Devletleri 1873
krizinden sonra Britanya'nin komiire dayali modeline alternatif olarak petrole
yoneldiyse, Cin de yenilenebilir enerjiye yoOnelmis ve oOzellikle 2010'larin
ortalarindan itibaren bu yonelim, diger sektorleri de doniistiiren yeni bir enerji
ekosistemi yaratmistir. Gilines ve riizgar enerjisinin yani sira bataryalar ve kritik
mineraller bu ekosistemin diger iki temel siitunu haline gelmis; bu ekonomi hem
gerekli hammaddelerin tedariki hem de ara ve nihai {riinlerin satis1 yoluyla diger
iilkelerin ekonomilerine niifuz etmeye baslamistir. Glinlimiizde yenilenebilir enerji
ekosistemi, Ozellikle Gilineydogu Asya basta olmak {izere bircok bdlgenin
ekonomisini doniistirmeye baslamistir. Latin Amerika ve Afrika'da ise ozellikle
kritik minerallerin glivence altina alinmasi siireci iizerinden Cin ile yeni bagimlilik
iliskileri gelismeye baglamistir. Cin'in yeni enerji ekosistemi, kendine 6zgii bir
orgiitlenme yapisiyla birlikte ortaya ¢ikmistir. Merkezi planlamaya dayali ekonomik
bir ¢cergeve icinde devlet-parti ile piyasa, 6zgiin ve etkin bir model {iretmistir. Bu
modelde finans da riski azaltan ve yeni ekonomiyi destekleyen bir unsur olarak one
¢ikmugtir. Oniimiizdeki yillarda bu enerji ekosisteminin kiiresel dlgekte yayilmasi
hizlanabilir ve bununla birlikte Cin'in kendine 6zgii orgiitlenme yapist da diger

iilkeler tarafindan taklit edilebilir ve/veya benimsenebilir.

Sonuc¢

Diinya, sistemik kaosun derinlestigi bir donemden gegmektedir. 2008 yilinda Kiiresel
Finans Krizi ile baglayan bu kaotik dénem, krizin 6nce Avrupa’ya Avro Bolgesi krizi

olarak, ardindan da gelismekte olan ekonomilere yayilmasiyla devam etmistir.
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Devasa parasal genislemeye ve diisiik faiz oranlarmma ragmen ekonomiler
toparlanamamistir. Bu ekonomik sorunlarin iizerine gelen Covid-19 pandemisi ve
onu izleyen enflasyonist donem diinyay1 sarsmistir. 2022°de baslayan Rusya-
Ukrayna Savasi, Avrupa’yr yillardir kullandigi ucuz Rus enerjisinden mahrum
birakarak kaosu, 6zellikle de Avrupa’da, daha da derinlestirmistir. 2026’da baslayan
ABD-Israil-iran savas1 ise diinya petrolii ve dogal gazi acgisindan en &nemli
bogazlardan biri olan Hiirmiiz Bogazi’ndaki gecisi aksatmis ve ekonomiler {izerinde
yeni bir sok dalgasi yaratmistir. Eski paradigmalar ve ittifaklar da ¢atirdamaya
baslamistir. Artik gelismis Tllkelerde bile, devletin ekonomiye miidahalesini
azaltmayr savunan ve kendi kendini diizenleyen piyasalarin refah getirecegi
anlatisina dayanan neoliberalizme olan inang kalmamistir. Ulkeler, Cin’in basarili
orneginden hareketle, yeniden devlet destekli sanayi politikasini tartigmaya
baslamistir. ABD ise geleneksel miittefikleri olan AB ve Kanada’y1 her firsatta tehdit
etmeye baslamis, Soguk Savas donemindeki temel askeri ittifaki olan NATO nun
varligini sorgulamis ve bundan sonra ABD c¢ikarlarinin her seyden once gelecegini

sik sik vurgulamistir.

Bu tez, yukarida o6zetlenen kaotik ortamin nedenleri ve olasi sonuglart iizerine
yapilan arastirmalardan dogmustur. Tez, bu kaotik ortami enerji doniistimleri
prizmasindan inceleyerek diinyamizdaki gii¢ iligkilerinin ve ekonomik yapilarin nasil
degistigini analiz etmektedir. Temel analiz birimleri olarak Giovanni Arrighi’nin
diinya-sistemleri analizinin bir versiyonu olan sistemik birikim dongiileri ¢ergevesi
ile enerji tarihgileri Vaclav Smil, Edward Wrigley ve Timothy Mitchell’in enerji
rejimi kavramlarimi kullanmakta ve birlestirmektedir. Sistemik birikim dongiileri
cercevesine gore kapitalizm, hegemon bir devlet etrafinda Orgiitlenir ve bir
hegemonik dongii iic ana boliimden olusur: maddi genisleme, finansallasma ve
sistemik kaos ya da gegcis. Ingiliz ve ABD hegemonik déngiileri i¢in bu ii¢ donemi
temel enerji kaynagimin gelisimi ve enerji doniisiimleri iizerinden analiz ediyor ve
yasadigimiz kaosun, temel enerji kaynagi olarak yenilenebilir enerjiyi (rlizgar ve
giines) kullanan Cin hegemonyasinin giris donemi (ilk donemi) olabilecegini ileri

surttyorum.

19. yiizyilda Ingiliz hegemonyasi enerji kaynagi olarak komiire dayaniyordu.

Komiiriin yaygin kullanimi, insanligin Neolitik Devrim’den beri tabi oldugu bitki
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temelli ekonominin sinirlamalarini agmasini saglayarak iki yiizyilldan uzun siiren
hizli biiylimeyi miimkiin kildi. Komiir, sanayide buhar giicii ve demiri karsilikli
olarak giliclendiren karmasik bir sistem olusturdu. Bu karmagik yapi, 1820’lerden
itibaren Ingiliz ekonomisini, 1850’lerden itibaren ise Avrupa ve ABD ekonomilerini
dontstiirdii. Bu doniisiimiin baslica tasiyicilar1 demiryollar1 ve buharli gemilerdi.
Hizli bir yetisme siirecinin ardindan yeni gelisen ekonomiler, tarimsal {iriinlerin
tasinmasinin kolaylagsmasiyla artan tarimsal tiretim fazlasinin da etkisiyle sanayi
mallarinda asir1 birikim kosullarint yarattilar. Sonu¢ 1873 krizi oldu. Bu kriz
ortaminda Britanya kendisini bir finans merkezi olarak yeniden konumlandirdi ve
gelismis tlilkeler mallar1 ve sermayeleri i¢in pazar bulma yarisina, baska bir ifadeyle
emperyalist rekabete yoneldiler. I. Diinya Savasi ile sona eren bu ddnemde,
demiryollar1 ve buharli gemilerle taginan komiir ekonomisi diinyanin dort bir yanina

yayildi.

20. ylizyilda ABD hegemonyasi, birincil enerji kaynagi olarak petrolii kullanarak
kuruldu. Igten yanmali motorlar ve gelikle birlikte sanayi iiretimine entegre olan
petrol, 1900’lerin basinda ABD ekonomisini, 1945 sonrasinda ise Orta Dogu,
Avrupa ve Japonya ile Giiney Kore gibi Asya’daki bazi ABD miittefiklerinin
ekonomilerini doniistiirdii. Yeni gelisen {llkelerdeki (6zellikle Bati Almanya ve
Japonya) artan iiretim kapasitesi yeni bir asiri birikim krizine yol agti. Bu asiri
birikim, ABD’deki askeri Keynesciligin kriziyle birleserek 1970’ler krizini tetikledi.
Bu krizle birlikte ABD’nin finansallasma donemi basladi. 1990’lardan itibaren
sanayi Uretimi basta Dogu Asya olmak lizere Meksika ve Tiirkiye gibi gelismis

iilkelerin cevresine de yayildi ve bdylece petrol temelli ekonomi kiiresel olcekte

yayginlagti.

2008’de baslayan kaos donemi, Britanya (1820-1846) ve ABD (1914-1945)
ekonomilerinin yeni enerji kaynaklar1 etrafinda yeniden sekillendigi donemleri
hatirlatmaktadir. Bu kez potansiyel hegemon olarak Cin, ekonomisi i¢inde giines ve
rlizgar enerjisinin kullanimini artirmaktadir. Yenilenebilir enerji, bataryalar ve kritik
minerallerle birlikte Cin’in ekonomik yapisini doniistiirmektedir. Bu doniigiimiin itici
giicleri elektrikli araclar, glines PV panelleri ve riizgér tlirbinleridir (elektrik tiretim

ekipmanlari1). Bu doniisiimiin biiyiik 6l¢lide Cin icinde tamamlanip diger iilkelerin
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ekonomik yapilarin1 doniistiirmeye baslayip baslamayacagi, baska bir ifadeyle Cin’in
maddi genisleme doneminin ne zaman ve gergeklesip gergceklesmeyecegi sorularini
giindeme getirmektedir. Bu sorulara cevap ararken onceki iki hegemonyadan elde

edilen bulgulara doniip bunlarit mevcut kosullarla karsilastiracagim.

Gegmis hegemonyalardan elde edilen ilk bulgu, enerji doniisiimiinin
gerceklesebilmesi i¢in yeni enerji kaynaginin geleneksel enerji kaynaklarma gore
maliyet avantajina sahip olmasi gerektigidir. Bunun yaninda biiylik miktarlarda ve
uzun siire boyunca 6nemli fiyat dalgalanmalar1 olmaksizin arz edilebilmesi gerekir.
Allen’m (2009, s. 88-89) dayanak teknoloji (backstop technology) olarak
adlandirdigi bu olgu, Ingiliz hegemonyasinda Sanayi Devrimi 6ncesinde odun
fiyatlarinin yilikselmesine karsilik komiiriin neredeyse sabit fiyatla ve biiyiik
miktarlarda arz edilmesi seklinde ortaya c¢ikmis ve Sanayi Devrimi ile baslayan
yiiksek biiylime donemini miimkiin kilan unsurlardan biri olmustur. Benzer sekilde
ABD hegemonyasinda da petroliin en azindan 1970’ler krizine kadar bol miktarda
bulunmasi, nispeten ucuz olmasi ve fiyat dalgalanmalarindan biiyiik ol¢lide arinmis
olmasi, petrol ekonomisinin diinyaya yayilmasinda kilit rol oynamistir. Cin son 10
yilda giines ve riizgardan iretilen elektrigin maliyetini yaklasik %90 azaltarak
yenilenebilir kaynaklardan elektrik tiretimini fosil yakitlardan elektrik iiretiminden
daha ucuz hale getirmistir. Ancak bu fiyat diisiislerinin ne kadar siirecegi ve giines
PV ile riizgér tiirbini teknolojilerinin istikrar kazanip kazanmadig1 konusunda soru
isaretleri devam etmektedir. Kapitalizmde bir enerji doniisiimiiniin gergeklesebilmesi
icin enerji kaynaginin fiyat istikrar1 ve kontrollii arz1 kritik 6nemdedir; ¢linkii ancak
bu durumda uzun siire boyunca biiyiik miktarda yatirim1 ¢eken karli bir sektor haline
gelir. Buna karsilik yenilenebilir enerji piyasasi, tipki petrol {iiretiminin ilk
donemlerinde oldugu gibi, arzinin ve dolayisiyla fiyatinin kontrol edilememesi
nedeniyle belirsiz bir yap1 sergilemektedir. Cinli glines PV ve riizgar tiirbini
iireticilerinin 2024’ten bu yana yasadigir karlilik sorunlar1 bu belirsizligin baslica

orneklerinden biridir.

Ikinci olarak, ekonomilerin enerji doniisiimiinii gerceklestirebilmesi igin yeni enerji
kaynaklarina iliskin gerekli altyapimin kurulmasi gerekir. Britanya acisindan bu

altyap1 demiryollariydi; Britanya tarafindan insa edilen ya da finanse edilen
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demiryollar1 hem karli bir yatirim firsati sundu hem de insa edildikleri bolgeleri
Britanya’nin komiir ekonomisine bagladi. Benzer sekilde II. Diinya Savasi
sonrasinda ABD, Marshall Plan1 ve ekonomik destek paketleri araciligiyla Avrupa
ile miittefikleri Japonya ve Giiney Kore’de petrol ekonomisi i¢in gerekli altyapinin
(yollar, boru hatlar1 vb.) kurulmasini destekledi ve Orta Dogu petroliinii Avrupa’ya
yonlendirerek petrol ekonomisinin maddi altyapisini olusturdu. Bugiin Cin’in
yenilenebilir enerjisinin kiiresel Olgekte yayilmasi icin, temel c¢iktisi olan elektrigi
iiretildigi yerlerden (giines ve riizgar enerjisi agisindan uzak bolgeler olabilecek
yerlerden) tliketildigi yerlere ulastiracak gerekli elektrik iletim ve dagitim altyapisini
kurmas1 gerekmektedir. Ayrica yenilenebilir kaynaklardan {iretilen elektrigin
kesintisiz tiiketimini saglayacak basta bataryalar olmak tizere enerji depolama
tesislerinin insa edilmesi ya da finanse edilmesi de gerekmektedir. Ayni1 sekilde
sanayiden tiiketim mallarina, tiiketim mallarindan ulastirmaya kadar elektrikle
calisan ara¢ ve ekipmanlarin yayginlasmasi ve bunlar i¢in sarj istasyonlari gibi

gerekli altyapinin tamamlanmasi gereklidir.

Tanim1 geregi hegemonya zor kullanma kapasitesini ve riza liretme mekanizmalarin
icerir. Cin’in diger iilkeleri kendi hegemonyasinin onlara da fayda saglayacagina
nasil ikna edecegi ve gii¢lii bir zor kullanma kapasitesini nasil inga edecegi sorulari
bizi Cin’in diinya sistemindeki konumuna go6tiirmektedir. Britanya diinya
ekonomisinde kendisini serbest ticaretci bir emperyal gii¢ ve devasa bir depo olarak
konumlandirmisti. Sanayisi mamul mallar iiretiyor, buna karsilik demiryollar1 ve
buharli gemiler araciligiyla piyasa ekonomisine bagladig: iilkelerden hammadde ve
tarim {drlnleri ithal ediyordu. Amerika, Hindistan ya da Misir’dan gelen pamuk;
Latin Amerika’dan gelen et ve tahil; Karayipler’den gelen seker ve Cin’den gelen
cay ile porselen sayesinde Britanya ekonomisi g¢esitli mallarin bir araya geldigi dev
bir merkez olarak da islev goriiyordu. Bu piyasa mekanizmasma katilmak
istemeyenler ya da somiirgeler icin ise gii¢lii donanmasi onun zor kullanma
kapasitesini temsil ediyordu. ABD ise Soguk Savas sirasinda kendisini diinya
sisteminde Bati blokundaki kapitalist {ilkelerin askeri koruyucusu ve {iretim
stireclerini dikey entegrasyon yoluyla birlestiren dev oligopolistik sirketlerin (baglica
petrol ve otomotiv sirketleri) merkezi olarak konumlandirdi. Petrol ekonomisi

motorlu araglar (otomobiller, kamyonlar, ucaklar vb.), petrolle calisan tarim ve
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sanayi ekipmanlari ve arzi biiylik 6l¢iide Amerikan petrol sirketlerinin kontroliindeki
Orta Dogu petrolii araciligiyla kiiresel 0Olcekte yayildi. Hegemonyasinin
baslangicindan itibaren zor kullanma kapasitesi; atom bombalarinin kullanimi, flize
kabiliyetleri, gelismis hava araglar1 ve deniz giicii gibi unsurlari, hegemonyasina ikna
olmayan tlkelere karsi kullanmayi1 igeriyordu. Bagka bir ifadeyle Britanya
kapitalizmi yeni cografyalara yayarken sermaye mallar1 iiretimi (makineler,
demiryollar1 vb.) onun ayirt edici 6zelligi haline geldi. ABD ise hammaddeden nihai
iriin satigina kadar tiim {retim silireglerini birlestiren dikey entegre sirketler
aracilifiyla basta motorlu araclar olmak iizere petrolle ¢alisan makineler ve tiiketim
mallar1 iiretimine odaklanarak kapitalizmi derinlestirdi. Tiiketim mallar1 tiretimiyle

kapitalizmi hem derinlestirdi hem de kitlelere agti.

Cin ise bugiin diinya sanayi iiretiminin %30’unu gergeklestirmekte, gilines panelleri
ve bataryalar gibi yenilenebilir enerji lretim siireclerindeki pay1r ise %80’e
ulagmaktadir. Boylece potansiyel hegemonyasinda diinyanin fabrikast islevini
gorebilir. Ayrica 6zellikle ara mali (gilines panelleri i¢in giines hiicreleri, elektrikli
otomobiller i¢cin bataryalar) {liretimindeki uzmanligi, iiretim siireclerinin modiiler
orgiitlenmesi, giines PV ve elektrikli ara¢ tiretiminde basariyla uyguladigi model ve
yabanci sirketlerle kurdugu ortakliklar; Cin’in teknoloji veya enerji yogun ara
mallar1 iretirken nihai Uriin iretiminde diger tlkelerle is birligi yaptig1 bir
yenilenebilir enerji liretim modelini benimseyebilecegini gostermektedir. Bunun
yaninda kritik minerallerin ¢ikarilmasina yaptig1 yatirimlar, 6zellikle Latin Amerika
ve Sahra Alt1 Afrika’daki bircok iilkenin Cin merkezli ekonomik sisteme degerli
madenler ve tarim trlinleri iireticisi olarak entegre olabilecegini gostermektedir.
Dahasi, daha once elektrige erisimi olmayan yiiz milyonlarca insanin son yillarda
hem elektrik altyapisinin kurulmasi/genigletilmesi hem de dagitik PV sistemleri
sayesinde elektrige kavusmus olmasi, Cin’in piyasayr yeni cografyalara
genisletebilme kapasitesini gostermektedir. Dolayisiyla Cin, 2000 yilindan bu yana
diinya genelinde 1,6 milyar insanin ilk kez elektrige erismis olmasi, buna karsin hala
730 milyon insanin elektrige erisememesi gercegi gdéz Oniine alindiginda (IEA,
2025b, s. 56), bu kez elektrifikasyon yoluyla kapitalizmi yeniden genisleten
hegemon olabilir. Ancak Cin’in zor kullanma kapasitesini nasil gelistirecegi hala bir

gizemdir. Son yillarda insansiz hava araglar1 ve yeni nesil hipersonik flizeler gibi
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yeni savas teknolojilerinin yayginlasmasi ve Iran’m 2026 savasinda bu teknolojileri
kendisinden teknoloji ve finansal glic bakimindan ¢ok daha iistiin olan ABD ve
Israil’e kars1 basariyla kullanmasi, Cin’in de bu teknolojileri daha da gelistirerek bu
alanlarda Tstlinliik saglayabilecegini ve ABD karsisinda askerl kapasitesini

artirabilecegini diisindlirmektedir.

Hegemonik degisimin/enerji doniisiimiiniin maddi temellerini tartistiktan sonra gecis
stirecinin nasil gelisebilecegine deginmek istiyorum. Britanya’dan ABD’ye
hegemonya degisimi iki biiyiik savas (Birinci ve ikinci Diinya Savaslar1) ve biiyiik
bir ekonomik kriz (1930’larin Biiyiikk Buhrani) araciligiyla gerceklesti. Benzer
sekilde Hollanda’dan Britanya’ya hegemonya degisimi de sonuncusu 1815’te sona
eren 18. yiizy1l boyunca siiren savaslarla kolaylast1. Oniimiizdeki yillarda biiyiik bir
savas patlak verebilir mi? ABD kiiresel etkisini kaybetmeye basladik¢ca daha
saldirgan bir tutum benimsedigi goriilmektedir. Basta ABD olmak iizere Batili
devletlerin 2022’de baslayan Ukrayna-Rusya savasini kigskirtmadaki etkisi inkar
edilemez. Benzer sekilde ABD’nin Venezuela’ya ve yakin miittefiki Israil ile birlikte
2026°da Iran’a yonelik saldirilari da bu saldirgan egilimlerin giiclendigini
gostermektedir. Ote yandan Avrupamin sanayi iiretimindeki rekabet giiciinii
kaybettikten sonra ekonomik toparlanma umuduyla silahlanma ¢agrilar1 yapmasi da
Bati’nin saldirgan egilimlerinin baska bir yonii olarak goriilebilir. Buna karsilik Cin,
zamanin kendi lehine isledigine ve ABD’nin yakin gelecekte daha da
zayiflayacagia inanarak askeri catismadan kacinmaya Ozen gostermektedir (en
azindan su ana kadar). Cin’in Venezuela ve Iran’a dogrudan destek vermemesi
bunun bir gostergesi olarak goriilebilir. Cin’in olasi bir savasa dahil olmasi, kendi
toprag1 olarak gordiigi ancak ABD ve Bati bloguyla yakin iligkilere sahip olan
Tayvan iizerinden gerceklesebilir. Bir baska olasi savas da Avrupa’nin artan
silahlanma cabalar1 dikkate alindiginda, halihazirda Ukrayna iizerinden dolaylh
miicadele i¢inde olan AB ile Rusya arasindaki ¢atismadan dogabilir. Bu durum, bir
asir 6nce oldugu gibi hem Avrupa’nin hem de Rusya’nin yikimina ve ardindan bu

kez ABD yerine Cin tarafindan yeniden insa edilmelerine yol agabilir.

Ote yandan ABD ekonomisinin devasa dis ticaret aciklar1 ve artan askeri harcamalari

dolarin rezerv para roliinii agindirmaktadir. Cin, ticaret fazlalar1 ve giiclenen bir para
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biriminin rekabet giiclinii azaltacagi endisesi nedeniyle Cin yuaninin kiiresel rezerv
para roliinli listlenmesine izin vermemis olsa da, bu gelismeler dolarin rezerv para
statiisiinii daha da zayiflatmakta ve ABD’nin finansal kapasitesini ciddi bi¢imde

asindirmaktadir.

ABD’de 6zellikle son yillarda yapay zeka coskusuyla beslenen teknoloji sirketlerinin
degerindeki hizli artig finansal bir balon yaratabilir ve bu balonun patlamas1t ABD’de
yeni bir krizi tetikleyebilir. Glinlimiizde biiyiik 6l¢iide liretimden ¢ekilmis teknoloji
ve finans oligarklarinin egemen oldugu ABD kapitalizmi agisindan, dolarin rezerv
para roliiniin aginmasina ve teknoloji sirketlerinin deger kaybetmesine yol agacak bir
finansal kriz, ABD hegemonyasinin ¢okiisiinii hizlandirabilir. Son olarak Covid-19
benzeri bir salgin ya da biiyiik bir ¢evresel felaket ve buna Bati’nin etkili sekilde

yanit verememesi de Cin’in hegemonyaya gecisini hizlandirabilir.

Yukarida siralanan senaryolarin neredeyse tamaminda, petrol ekonomisinin iiretim,
dagitim ve tiiketim aglari, tipki bir asir dnce savaslar ve krizler sonucu komiir
ekonomisinin aglarinin par¢alanmasi gibi zarar gorecektir. Yakin donemdeki ABD-
Israil ve Iran Savasi bunun agik bir &rnegi olmustur. iran’m beklenmedik direnisi,
petrol ve dogal gaz tasimacilig1 agisindan kritik bir bogaz olan Hiirmiiz Bogazi’nin
tikanmasina yol agmis, 6zellikle Orta Dogu petrol ve dogal gazina bagimli Asya
iilkelerinde petrol ekonomisinde ciddi arz sorunlarmi tetiklemistir. Petrol fiyatlari
yeniden 100 dolarin iizerine ¢ikmis ve bu krizin etkileri ulasimdan tarima kadar
bircok sektorde hissedilmistir. Benzer soklar, elektrifikasyona yonelik artan talep,
Cin tarafindan saglanan altyap: yatirimlari ve biiyiik 6l¢iide Cin’de tiretilen giines PV
panelleri, riizgér tlirbinleri ve bataryalar gibi yenilenebilir enerji iiriinleri sayesinde
yeni bir ekonomiye gecisi hizlandiracaktir. Gegmis geg¢is donemlerinin uzunlugu
dikkate alindiginda, yukarida ana hatlarmi ¢izdigim tiirden yeni biiyiik bir krizin
ardindan Cin hegemonyasina gecisin 10-15 yil i¢inde tamamlanmasi ve maddi
genisleme doneminin baglamasi muhtemeldir. Ayrica Cin’in Britanya’ya benzer disa
doniik bir hegemonya kurmasi ve diinyanin fabrikasi roliinli siirdiirmesi halinde
kiiresel Olgekte yeni bir makinelesme/otomasyon cagini baglatmasi da oldukca

olasidir.
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