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The history of fossil fuel energy transition is a 
long-term and global historical process with a 
high degree of regional diversification. The 
intensified usage of coal can be traced back 
well into the early modern period and is not 
limited to the more recent era of 
industrialization, as commonly believed. This 
paper suggests to rather than focus on a single 
industrialization or industrial revolution, a 
more complex understanding of the phase-in 
to a coal-based economy is to be considered 
through the analysis of the very diverse 
processes and time frames of energy 
transitions on a regional level. The change in 
the supply and usage of energy-rich fuels is a 
complex interplay of social, economic, 
political, epistemological, technological, 
territorial, institutional, and material factors. 
In this complex interaction, knowledge played 
a key role in three major points: the correct 
use of coal; the differentiation between the 
many types of coal, as certain kinds are 

preferred or even required for specific 
processes; and the identification of deposit 
locations, as well as the development of a 
more systematic and scientific approach to 
mining.  

Though the usage of this fossil fuel rose in 
popularity over an extended period and varied 
greatly by region, there are a few key 
transitions that illustrate its increasing 
historical importance. In a global history 
perspective, this phase-in lasted from the late 
sixteenth to the early twentieth centuries 
although the process happened at very 
different speeds and on a regionally to be 
differentiated regional level. The various steps 
are not to be understood as successive stages 
or phases. Instead, the transitions should be 
understood in the regional context as 
potential links to other regions with more coal 
experience. 

Hard coal as a simple fuel for heating is an 
example of an early usage of the material and 
can be studied comparatively on a global 
scale. From this starting point, processes 
diversified tremendously, such as the use of 
hard coal in forging and smelting metals, salt 
cooking, beer brewing, and lime and brick 
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burning, among many other usages.1 Coal 
continued to be used for heating in 
conjunction with the newly found 
applications. The fuel was (and still is) 
employed in an adapted manner in furnaces 
and smelts to transform metallic materials like 
iron and copper. Later, coal was burned to 
convert its energy into mechanical power as is 
seen in the steam engine. Finally, the 
combustion of coal served to produce 
electricity a secondary energy.2 The 
invention of new chemical processes in 
industrial laboratories, which extracted 
byproducts either directly from the coal or 
from its waste products, further expanded the 
possibilities of that material.3 

This material, which would have such a major 
impact on the world that it would ultimately 
give its name to the age of coal energy system, 
stood in competition with wood, charcoal, and 
peat (among others). As with any new 
resource, practical knowledge from long-term 
experience first needed to be gained before 
the process of dissemination, diversification, 
and enforcement of coal utilization could 
properly begin. Craftspeople all over the 
world, for instance, had to master 
temperature control so as not to overheat the 
material. Furthermore, pricing mechanisms 
became just as important as the reliable 
supply of the fossil fuel. Most historians see 
the breakthrough of coal use as coupled with 
James Watt's improved steam engine.4 
Although this association is not inherently 
wrong, the economic base is far too thin to 
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account for the long-term increase in coal 
demand. Instead, the diverse use of hard coal 
was far more critical to the rise in popularity 
of the resource. Development also depended 
on the type of hard coal that was mined or 
acquired in a region. Furthermore, available 
coal types determined technical 
implementation, as it was learned that some 
mineral compositions were better suited to 
certain processes than others. For example, a 
high bitumen content and a low carbon rate 
was not suitable for steam engines. For 
smelting iron, a high phosphate content had a 
negative effect on the pig iron. Practical 
experience led to the coevolution of the field 
of knowledge along with the use of coal and its 
by-products. 

Mined hard coal had to have a sales market 
and continuous demand so that mines would 
be economically viable. One approach, 
practiced worldwide, was that companies 
would not only mine coal but would also use 
the combustion residuals in production 
processes or transportation. This business 
model led the development of the coal and 
steel industry in many parts of Europe, as well 
as in North America, India, and China.5 Other 
industrial combinations also emerged. In parts 
of Scotland, one feudal enterprise used the 
locally-produced coal for salt cooking until the 
mid-eighteenth century.6 Several copper-coal 
companies based near Swansea, Wales, 
converted the port city into the famous 
Copperopolis.7 All over the world, coal mining 
companies merged with railway companies, 
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underlining the highly mobile and 
transregional potentials of the fuel. 

These partnerships helped developing 
factories outside the coal regions and 
transformed coal into the most important 
source of energy on a global level. The 
industrial sites in London, in the iron-smelting 
region of Burgundy, France, in the late 
eighteenth century,8 and in Monterrey, 
Mexico, in the early twentieth century9 show 
that industrial development was determined 
by regional differentiations of using this 
resource. This regional development of the 
coal industry outside coal basin areas should 
be considered the second phase-in. 

These long-term transformation and 
adaptation of protoindustrial and industrial 
societies, required a transformation of how 
technology, labor organization, and energy 
were considered. These changes gave rise to 
new methods of production in agriculture, 
craftsmanship, and manufacturing. As coal 
became the chief material in production and 
transportation sectors, production chains 
expanded considerably. The regions outside 
the coal basin that belong to the second 
phase-in should be included in the 
historiography of (proto-)industrialization and 
industrialized mining.10 The supply of the fossil 
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fuel to certain sectors of production was an 
important prerequisite for these regional and 
interregional production chains that mark the 
age of the protoanthropocene and the 
anthropocene.11 Early industrial coal mining 
provided a relatively high concentration of 
mining and processing sites, as well as an early 
division of labor for extraction and onward 
transport.12 During the phase-in of 
protoindustrialization, the hard coal operation 
was often run as an exclusive business in 
which coal mining businesses could also be 
involved in further processing, for instance, 
smelting ores at other sites outside the mining 
region. Lastly, coal mining regions helped the 
development of other industrialized regions 
where this combustible resource was not 
mined. For a global history of regional 
industrialization, the development of such 
secondary coal regions allows for more 
complex and varied histories of the phase-in 
to the fossil fuel period. Primary and 
secondary coal regions depended on each 
other and interpretations of fossil fuel history 
should reflect that relationship. The 
mobilization of energy, work organization, 
technology, and knowledge regarding coal in 
one region had an impact on the other regions 
with which they conducted business.


