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FUELING MEXICO

Around the 1830s, parts of Mexico began industrializing using water
and wood. By the 1880s, this model faced a growing energy and
ecological bottleneck. By the 1950s, fossil fuels powered most of
Mexico’s economy and society. Looking to the north and across the
Atlantic, late nineteenth-century ofûcials and elites concluded that
fossil fuels would solve Mexico’s energy problem and Mexican indus-
try began introducing coal. But limited domestic deposits and high
costs meant that coal never became king in Mexico. Oil instead
became the favored fuel for manufacture, transport, and electricity
generation. This shift, however, created a paradox of perennial scar-
city amidst energy abundance: every new inûux of fossil energy led to
increased demand. Germán Vergara shows how the decision to power
the country’s economy with fossil fuels locked Mexico into a cycle of
endless, fossil-fueled growth – with serious environmental and social
consequences.

germán vergara is Assistant Professor of History at the Georgia
Institute of Technology.

www.cambridge.org/9781108932677
www.cambridge.org


Cambridge University Press & Assessment
978-1-108-93267-7 — Fueling Mexico: Energy and Environment, 1850–1950
Germán Vergara
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

Studies in Environment and History

Editors
J. R. McNeill, Georgetown University

Ling Zhang, Boston College

Editors Emeriti
Alfred W. Crosby, University of Texas at Austin
Edmund P. Russell, Carnegie Mellon University

Donald Worster, University of Kansas

Other Books in the Series

David Moon The American Steppes: The Unexpected Russian Roots of Great Plains
Agriculture, 1870s–1930s

James L. A. Webb, Jr. The Guts of the Matter: A Global Environmental History of Human
Waste and Infectious Intestinal Disease

Maya K. Peterson Pipe Dreams: Water and Empire in Central Asia’s Aral Sea Basin
Thomas M. Wickman Snowshoe Country: An Environmental and Cultural History of Winter
in the Early American Northeast

Debjani Bhattacharyya Empire and Ecology in the Bengal Delta: The Making of Calcutta
Chris Courtney The Nature of Disaster in China: The 1931 Yangzi River Flood
Dagomar Degroot The Frigid Golden Age: Climate Change, the Little Ice Age, and the Dutch
Republic, 1560–1720

Edmund Russell Greyhound Nation: A Coevolutionary History of England, 1200–1900
Timothy J. LeCain The Matter of History: How Things Create the Past
Ling Zhang The River, the Plain, and the State: An Environmental Drama in Northern Song
China, 1048–1128

Abraham H. Gibson Feral Animals in the American South: An Evolutionary History
Andy Bruno The Nature of Soviet Power: An Arctic Environmental History
David A. Bello Across Forest, Steppe, and Mountain: Environment, Identity, and Empire in
Qing China’s Borderlands

Erik Loomis Empire of Timber: Labor Unions and the Paciûc Northwest Forests
Peter Thorsheim Waste into Weapons: Recycling in Britain during the Second World War
Kieko Matteson Forests in Revolutionary France: Conservation, Community, and Conûict,
1669–1848

Micah S. Muscolino The Ecology of War in China: Henan Province, the Yellow River, and
Beyond, 1938–1950

George Colpitts Pemmican Empire: Food, Trade, and the Last Bison Hunts in the North
American Plains, 1780–1882

John L. Brooke Climate Change and the Course of Global History: A Rough Journey
Paul Josephson et al. An Environmental History of Russia
Emmanuel Kreike Environmental Infrastructure in African History: Examining the Myth of
Natural Resource Management

www.cambridge.org/9781108932677
www.cambridge.org


Cambridge University Press & Assessment
978-1-108-93267-7 — Fueling Mexico: Energy and Environment, 1850–1950
Germán Vergara
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

Gregory T. Cushman Guano and the Opening of the Paciûc World: A Global Ecological
History

Sam White The Climate of Rebellion in the Early Modern Ottoman Empire
Edmund Russell Evolutionary History: Uniting History and Biology to Understand Life on
Earth

Alan Mikhail Nature and Empire in Ottoman Egypt: An Environmental History
Richard W. Judd The Untilled Garden: Natural History and the Spirit of Conservation in
America, 1740–1840

James L. A. Webb, Jr. Humanity’s Burden: A Global History of Malaria
Myrna I. Santiago The Ecology of Oil: Environment, Labor, and the Mexican Revolution,
1900–1938

Frank Uekoetter The Green and the Brown: A History of Conservation in Nazi Germany
Matthew D. Evenden Fish versus Power: An Environmental History of the Fraser River
Alfred W. Crosby Ecological Imperialism: The Biological Expansion of Europe,
900–1900, second edition

Nancy J. Jacobs Environment, Power, and Injustice: A South African History
Edmund RussellWar and Nature: Fighting Humans and Insects with Chemicals from World
War I to Silent Spring

Adam Rome The Bulldozer in the Countryside: Suburban Sprawl and the Rise of American
Environmentalism

Judith ShapiroMao’s War against Nature: Politics and the Environment in Revolutionary China
Andrew Isenberg The Destruction of the Bison: An Environmental History
Thomas Dunlap Nature and the English Diaspora
Robert B. Marks Tigers, Rice, Silk, and Silt: Environment and Economy in Late Imperial
South China

Mark Elvin and Tsui’jung Liu Sediments of Time: Environment and Society in Chinese History
Richard H. Grove Green Imperialism: Colonial Expansion, Tropical Island Edens and the
Origins of Environmentalism, 1600–1860

Thorkild Kjærgaard The Danish Revolution, 1500–1800: An Ecohistorical Interpretation
Donald Worster Nature’s Economy: A History of Ecological Ideas, second edition
Elinor G. K.Melville A Plague of Sheep: Environmental Consequences of the Conquest of Mexico
J. R. McNeill The Mountains of the Mediterranean World: An Environmental History
Theodore Steinberg Nature Incorporated: Industrialization and the Waters of New England
Timothy Silver A New Face on the Countryside: Indians, Colonists, and Slaves in the South
Atlantic Forests, 1500–1800

Michael Williams Americans and Their Forests: A Historical Geography
Donald Worster The Ends of the Earth: Perspectives on Modern Environmental History
Robert HarmsGames against Nature: An Eco-Cultural History of the Nunu of Equatorial Africa
Warren Dean Brazil and the Struggle for Rubber: A Study in Environmental History
Samuel P. Hays Beauty, Health, and Permanence: Environmental Politics in the United States,
1955–1985

Arthur F. McEvoy The Fisherman’s Problem: Ecology and Law in the California Fisheries,
1850–1980

Kenneth F. Kiple The Caribbean Slave: A Biological History

www.cambridge.org/9781108932677
www.cambridge.org


Cambridge University Press & Assessment
978-1-108-93267-7 — Fueling Mexico: Energy and Environment, 1850–1950
Germán Vergara
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

FUELING MEXICO
Energy and Environment, 1850–1950

GERMÁN VERGARA
Georgia Institute of Technology

www.cambridge.org/9781108932677
www.cambridge.org


Cambridge University Press & Assessment
978-1-108-93267-7 — Fueling Mexico: Energy and Environment, 1850–1950
Germán Vergara
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

Shaftesbury Road, Cambridge cb2 8ea, United Kingdom

One Liberty Plaza, 20th Floor, New York, ny 10006, USA

477 Williamstown Road, Port Melbourne, vic 3207, Australia

3143321, 3rd Floor, Plot 3, Splendor Forum, Jasola District Centre, New Delhi 3 110025, India

103 Penang Road, #05306/07, Visioncrest Commercial, Singapore 238467

Cambridge University Press is part of Cambridge University Press & Assessment, 

a department of the University of Cambridge.

We share the University9s mission to contribute to society through the pursuit of 

education, learning and research at the highest international levels of excellence.

www.cambridge.org

Information on this title: www.cambridge.org/9781108932677

doi: 10.1017/9781108923972

© Germán Vergara 2021

This publication is in copyright. Subject to statutory exception and to the provisions

of relevant collective licensing agreements, no reproduction of any part may take 

place without the written permission of Cambridge University Press & Assessment.

First published 2021

First paperback edition 2022

A catalogue record for this publication is available from the British Library

isbn   978-1-108-83127-7   Hardback

isbn   978-1-108-93267-7   Paperback

Cambridge University Press & Assessment has no responsibility for the persistence

or accuracy of URLs for external or third-party internet websites referred to in this 

publication and does not guarantee that any content on such websites is, or will 

remain, accurate or appropriate.

www.cambridge.org/9781108932677
www.cambridge.org


Cambridge University Press & Assessment
978-1-108-93267-7 — Fueling Mexico: Energy and Environment, 1850–1950
Germán Vergara
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

Contents

List of Figures and Tables page viii
Acknowledgments x

Introduction: Energy, Environment, and History 1

1 1850s: Solar Society 16

2 The Nature of Capitalist Growth 60

3 Searching for Rocks 94

4 The Other Revolution 133

5 1950s: Fossil-Fueled Society 176

Conclusion 221

Bibliography 227

Index 299

vii

www.cambridge.org/9781108932677
www.cambridge.org


Cambridge University Press & Assessment
978-1-108-93267-7 — Fueling Mexico: Energy and Environment, 1850–1950
Germán Vergara
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

Figures and Tables

Figures

1.1 Zapotec peasant in Oaxaca with wooden plough and oxen,
ca. 1870

page 30

1.2 Steamboat La Esperanza on the Canal de la Viga 47

2.1 Overshot waterwheel in the Hércules textile factory,
Querétaro, 1906

63

2.2 Estimated forest area harvested for silver production, 1872–92 69

2.3 Hércules textile factory, Querétaro, 1883 72

2.4 Mexican Central Railway expenses by fuel, 1882–1907 80

3.1 Domestic and imported coal in Mexico, 1904–12 111

3.2 Coal production in Mexico, 1891–1996 113

3.3 Mexico’s coal deposits, rail lines, and selected steam-powered
plants, early twentieth century

115

3.4 Nonoalco power station, ca. 1900. 119

3.5 Coal-ûred boilers in Fundidora Monterrey, 1921 127

4.1 World oil production in millions of barrels, 1901–1921 143

4.2 Mexico’s domestic production and consumption of oil,
1912–70

149

4.3 Railroad oil-tank car, 1914 153

4.4 Truck transporting charcoal from the mountains between
Mexico City and Toluca, 1921

165

4.5 Filling the tank in Mexico City, ca. 1930 166

4.6 Percentage of power-generating capacity in Mexico by energy
source

171

5.1 Fossil fuel infrastructure in Mexico, 1956 179

5.2 Mexico’s gross consumption of energy, 1925–55 180

5.3 Percentage of rural and urban population in Mexico, 1900–90 188

5.4 Growth of Mexico City’s urban area, 1940–90 194

viii

www.cambridge.org/9781108932677
www.cambridge.org


Cambridge University Press & Assessment
978-1-108-93267-7 — Fueling Mexico: Energy and Environment, 1850–1950
Germán Vergara
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

5.5 Fossil-fueled technologies like tractors became common in
Mexico under the Green Revolution

206

5.6 The use of chemical inputs in Mexican agriculture grew
rapidly after 1950

207

5.7 Distribution and condition of forests in Mexico, 1956 216

Tables

1.1 Estimate of rural and urban population in Mexico, 1856 33

1.2 Estimate of distribution of land cover in Mexico, ca. 1860 38

1.3 Estimate of cost of cargo transport by land and water in
Mexico, 1862

57

2.1 Cotton and wool textile factories in Mexico by motive power,
1877

62

3.1 Comparative coal production (millions of metric tons) 112

4.1 Railroad consumption of fuel oil in Mexico, 1916–22 151

4.2 Global oil output in 1924 160

4.3 Mexico’s oil consumption by sector, 1922 160

4.4 Number of oil and muscle-powered vehicles in Mexico,
1925–60

162

4.5 Mexican Light and Power Company: generating capacity in
kW, 1921–60

168

5.1 Latin America: breakdown of gross consumption of energy
(percentages), 1954

181

5.2 Latin America: gross consumption of energy compared with
the rest of the world, 1954

182

5.3 Mexico’s GDP, 1895–1970 in millions of pesos (1970 prices) 186

5.4 Contribution to Mexico’s GDP by economic sector in
millions of pesos, 1945–70 (1970 prices)

186

5.5 Mexico’s road system, 1930–60 191

5.6 Mexico City’s share of Mexico’s industrial sector and output,
1940–88

199

5.7 Number of tractors in Mexico, 1940–80 205

5.8 Consumption of fuelwood by region in Latin America 215

List of Figures and Tables ix

www.cambridge.org/9781108932677
www.cambridge.org


Cambridge University Press & Assessment
978-1-108-93267-7 — Fueling Mexico: Energy and Environment, 1850–1950
Germán Vergara
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

Acknowledgments

I like to think that this book, while clearly academic, is also a personal
story. I was born and raised in Mexico City. On many occasions, as I sat
down to write (and rewrite) it, I recalled my teenage impressions of the
place – of its enormity, its beauty and ugliness. At eighteen, I used to climb
to the rooftop of the tall apartment building where my family lived and
look out on the city. On clear days, when rain and wind dissipated the
brown smog that typically blanketed the Valley of Mexico, I could see the
vastness of the city extending all the way to the foothills of the mountain
ranges in the southwest. It never ceased to amaze me, this juxtaposition
between endless “asphalt jungle” and verdant foothills and sierras. Looking
back, I’m left to wonder how much of my academic work was inûuenced
by the conûicting awe and alarm I felt looking out over Mexico City. Years
later, after living in Europe and in different parts of the U.S., I found
myself coming back to similar questions about my hometown. How had
modern Mexico City – and modern Mexico – come to be? Why had it
changed so dramatically from the time my parents were young to my own
youth? Could a city of such proportions continue to exist in its present
form long-term? How could those forests survive next to one of the biggest
cities in the world? This book represents my answer to these questions.
But no matter how personal its origins, writing a book requires the

support and collaboration of many people. The relationship between the
author and this larger group is not unlike that between passengers on a
train: a few people will make the entire trip with you, while others hop on
or off along the way. It can be a solitary journey at times, but one is rarely
ever alone. Just as a train ride would be impossible without railway
workers, stations, tracks, and power, writing a history book is hard to
imagine without colleagues, a home institution, library and archival col-
lections, and a network of family and friends. May these acknowledgments
convey the gratitude I feel towards the people who joined me on this ride.

x

www.cambridge.org/9781108932677
www.cambridge.org


Cambridge University Press & Assessment
978-1-108-93267-7 — Fueling Mexico: Energy and Environment, 1850–1950
Germán Vergara
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

This book originated as a doctoral dissertation supervised by Margaret
Chowning and Mark Healey at the University of California, Berkeley. To
both, my most heartfelt thanks. They read and commented on numerous
iterations of the text as it evolved over the years, and supported its
completion in more ways than I can name here. One could not ask for
more committed, generous, and better academic advisors and friends.
Other Berkeley colleagues and fellow grad students also gave their valuable
feedback, including David Tamayo, Pablo Palomino, Sarah Hines, and
Mark Brilliant. Carolyn Merchant read the full dissertation and provided
insightful suggestions. My deepest thanks to all.
As a postdoctoral fellow at BrownUniversity, Robert Self, Nancy Jacobs,

Daniel Rodríguez, Cynthia Brokaw, and the late Douglas Cope generously
read and offered advice on parts of the manuscript. I’m also grateful for the
ways in which they welcomed and supported me during my time at Brown.
Nancy Jacobs and James Green went beyond the call of duty when they
helped me reûne job talks based on the project and (in the case of James)
kindly wrote letters of recommendation. Brown’s Cogut Center funded
summer research and provided an opportunity to present and discuss some
of the material contained in this book. Fellow postdocs Claire Sagan, Iris
Montero, and Nicole Burrows shared meals, drinks, and comradeship
along the way. Brown’s library and their efûcient librarians were a wonder-
ful resource to have during the early stages of revising the manuscript.
Rafael Ortega and Mariana Sabino were excellent and reliable research
assistants in Mexico and Austin, respectively.
Many thanks go to my colleagues in the School of History and Sociology

at Georgia Tech for their support during the writing and revision process
(listed in no speciûc order): Eric Schatzberg, Todd Michney, Kate Brown,
Dan Amsterdam, Allen Hyde, Sherie Randolph, John Tone, John Krige,
Laura Bier, KristieMacrakis, Jennifer Singh, Johnny Smith, BillyWinders,
Amy D’Unger, Willie Pearson, Mary McDonald, Hanchao Lu, Karla
Gerona, and Douglas Flamming. A special thanks to Steve Usselman for
his guidance, advice, and mentorship. Matt Ventresca and Katie
Hemsworth offered friendship, excellent banter, and Canadian warmth.
Both my home department and Georgia Tech’s Ivan Allen College of
Liberal Arts provided essential research funds that allowed me to visit
archives and library collections and access critical information in the late
stages of the writing process. I would also like to thank the librarians at
Georgia Tech who determinedly chased obscure volumes and articles when
I needed them most.

Acknowledgments xi

www.cambridge.org/9781108932677
www.cambridge.org


Cambridge University Press & Assessment
978-1-108-93267-7 — Fueling Mexico: Energy and Environment, 1850–1950
Germán Vergara
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

I feel much gratitude to John Tutino, whose generous and thorough
feedback substantially improved the manuscript. Matthew Vitz also went
out of his way to carefully read the entire manuscript at a critical moment.
Margaret Chowning gave me much needed advice as I ûnished revising the
text. Ted Beatty organized a workshop at the University of Notre Dame’s
history department in the fall of 2019 that gave me the chance to discuss the
project with a knowledgeable and sympathetic audience. Some of their
comments helped me rewrite parts of chapter 4. Ted, Jaime Pensado, and
Jorge Puma made me feel at home during my visit. Of course, any
mistakes, omissions, or errors in judgement that remain in the book are
my sole responsibility.
José Galindo, Michael Ducey, and Yamil Cano all helped me obtain

access to the building in Poza Rica housing the fabulous mural by artist
Teodoro Cano that graces the cover of this book. Alberto Velázquez León
took the expert photograph. My gratitude to all.
It has been a great pleasure to work with Cambridge University Press.

John R. McNeill, co-editor of the series in environmental history and a
leading ûgure in the ûeld, generously supported the manuscript. His
sustained interest in the book has meant more to me than he probably
knows. Senior editor Lucy Rhymer expertly directed and oversaw the
publication process from beginning to end. Natasha Whelan, Raghavi
Govindane, and Sue Clements did their jobs with great professionalism
and efûciency, making my life easier along the way. Heather Dubnick
(unafûliated with Cambridge) created the index.
No one shared this train ride with me longer than my family. Without

their support and love over the years, the trip would have proved over-
whelming – at times, they were the tracks, the engine, and the fuel that
kept me going. To my mother Marcela, my father Juan Manuel, my aunt
Adriana, my brother Juan Manuel, my sister-in-law Lucero, their wonder-
ful daughter Lucía, and my dear late grandmother Pina, I could not have
done this without you. Terri, Mark, and Hannah welcomed me into their
home, fed me organic veggies grown in their own backyard (without any
fossil-fuel inputs), and kept me supplied with mandarins and coffee during
key moments in the revision process. To all of you, thank you.
Finally, I owe an enormous debt of gratitude to Beth Stemen, who

patiently edited multiple drafts of this book. She read every word with care,
engaging both the arguments and the prose. She helped to polish the text
and cut thousands of words in order to keep the book within reasonable
limits. In a real sense, this book is also hers.

xii Acknowledgments

www.cambridge.org/9781108932677
www.cambridge.org

