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Los Flamencos National Reserve, Atacama Salt Flat, Chile

PART I

E X T R A C T I O N





P R O L O G U E

Mining Water in a Desert

A high-altitude desert plateau traverses Argentina, Bolivia, and 
Chile. I am on the Chilean side, in the passenger seat of a Jeep, 
along with two other researchers. The afternoon air is thin 

and brisk, but the sun is piercing—a combination I am familiar with 
from years of living and traveling in South America’s Andean range. 
The landscape is a study in contrasts and contours: broad basins sud-
denly cut off by sweeping curves, flat expanses sliced by near vertical 
ascents. The Licancabur Volcano looms large above us. Vegetation and 
humidity levels change rapidly with the rising altitude, bringing cooler 
temperatures, wetter air, and denser plant life. We are driving from San 
Pedro, once a small town but now a metastasizing tourist hub, to the 
Salar de Atacama, the vast salt flats that contain the largest lithium 
reserves in the world.1

The space and time of our journey are occasionally marked by pass-
ing through one or another of the eighteen Indigenous (Atacameño, 
or Lickanantay) communities that ring the salt flat, each organized 
around one of the spring-fed streams that run down the deep ravines 
sliced into the slopes of the surrounding mountains. Each community 
has a relationship to its deified and named mountain, which a range of 
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practices aim to appease in return for water and harvests. Local irriga-
tion infrastructures channel this water to homes and small farms. The 
resulting “Mediterranean” microclimate creates fertile conditions for 
figs, pomegranates, quince, grapes, and maize.

We detour into the high mountains bordering Bolivia before 
careening back down toward the alluvial basin and the salar. En 
route, we pass an Atacameño family in the midst of an outdoor cel-
ebration. I buy a kilogram of fresh goat cheese, and then we take off 
for the salt flat.

A sandstorm, improbably though quite palpably interspersed with 
a rainstorm, engulfs us for most of the remainder of our drive. I’m not 
sure if I’ve ever felt so buffeted by so many elements at once: the whip-
ping wind, the sky alternately grainy with sand and sparkling with 
raindrops, intense sunlight barely veiled by enormous gray clouds. 
And then, abruptly, the environment rearranges itself. The sand and 
sandstorm disappear, replaced by gradations of white and gray that 
stretch all the way to the mountains that still form the horizon.

This is the Salar de Atacama—the Atacama Salt Flat—the larg-
est of several dozen salt flats in northern Chile and the third largest 
in the world, about two-thirds the size of my home state of Rhode 
Island. The brilliant white flat lies in a high basin 7,500 feet above 
sea level, enclosed by the even higher Andean Mountains to the east 
and the Domeyko Mountains to the west. We park and enter Los Fla-
mencos National Reserve, 285 square miles of protected ecosystem, 
by foot. It is extremely dry and the solar radiation extremely high (the 
day we visited the UV levels were literally off the charts). To our left 
stretches unending salt crust. To our right, the crust is interspersed 
with lagoons. But the landscape is not all gray and white. Upon closer 
inspection, elegant Andean flamingos with pastel pink feathers are 
backed by the muted red water of the lagoons, an effect produced by 
the interaction of algae, sun, and wind.

This striking landscape—the salt flat, the flamingos, and the 
neighboring Indigenous communities—is under threat from a coun-
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terintuitive source: our efforts to save the planet from catastrophic cli-
mate change. Just beneath my feet are nearly one-third of the world’s 
lithium reserves, suspended in water saltier than the ocean.2 Lithium 
is essential to addressing the climate crisis. It is a key ingredient in the 
rechargeable batteries that play a starring role in eliminating carbon 
emissions from transportation and energy—the two highest emitting 
sectors. But extracting this lithium will come at escalating social and 
environmental costs. It is this dilemma that has brought me to the 
salt flat.

The Atacama is the world’s oldest desert. The high-altitude, 
bone-dry landscape, with its dazzling days and spectacularly starry 
nights, formed twenty million years ago. And despite forbidding con-
ditions, humans began living in the Atacama at least eleven or twelve 
thousand years ago.3 Nor were they isolated. The Andean plateau long 
enabled north-south movement, and by at least fifteen hundred years 
ago, the settlements of the plateau had become intensively linked by 
networks of trade and travel across the Domeyko Mountains’ passes 
with those of the more hospitable Pacific coastal plain.

But those more interested in the region’s minerals than its people 
or ecology have repeatedly declared it to be empty and lifeless. The 
narrative penned by Spanish historian Jerónimo de Vivar, who accom-
panied the conquistador Pedro de Valdivia in the 1540s, painted an 
enduring portrait of the landscape as “barren” and “unpopulated,” 
except for the valleys. In all of this expanse, he wrote, “it does not 
rain.”4 The winds were frigid, the risk of death by thirst palpable. 
Accordingly, Vivar called the vast space “el gran despoblado.” In Span-
ish, the word despoblado is ambiguous. It can mean simply unpopu-
lated, or it can mean depopulated, implying a change over time.5 A 
deserted desert, in other words.

To the Spanish, this imagined emptiness justified their colo-
nial domination. After independence in 1818, Chilean authorities 
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appointed experts to explore and map the region and to assess the 
desert’s “economic potential”—specifically, its “mineable wealth.”6 
They reproduced the tropes of colonial conquest, emphasizing the 
same extreme aridity, hostility to life, and emptiness.7 They urged the 
state to provide support for private firms to exploit the riches of this 
ostensible terra nullius—and it did.

Government policies encouraged resource extraction, which 
then incentivized more government support, in an accelerating 
cycle. In 1858, because of the discovery of copper nearby, the govern-
ment declared the fishing village of Taltal a state harbor.8 Railroads 
would later link it to new inland nitrate mines, confirming it as the 
coastal logistical hub of multiplying extractive spokes. The state built 
an elaborate system of wells and pipelines to provide crucial water 
access for mining operations. The legal infrastructure of Chile’s Min-
ing Code of 1874 further facilitated the private appropriation of sub-
soil wealth. By the late nineteenth century, silver, gold, copper, and 
nitrate production was booming. Over a century later, the state still 
depends on the revenues generated by mining and is looking toward 
its next resource boom.

Today the Atacama Desert is best known as an extractive frontier, 
rich in two minerals key to the energy transition: lithium and copper. 
Abundant in resources—but supposedly devoid of life. Wealth, free for 
the taking, with purportedly no one and nothing harmed in exchange. 
State and capital, scientists and maps, minerals and water, laws and 
property rights, pipes and ports . . . and narratives that erase thou-
sands of years of human habitation and flatten a complex ecosystem 
into a lifeless blank slate. This is how extractive frontiers are made.

When it does rain in the Atacama, it’s hard to overstate 
the intensity of the floods. I once found myself caught in what is 
called invierno boliviano, or Bolivian winter, a paradoxical name for a 
weather phenomenon that occurs during the Southern Hemisphere’s 
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summer months. These rainy fronts originate in the Amazon and 
travel up the steep slopes of the Andean Mountains, where Bolivia’s 
high-altitude winds then drive them up and over the ridges, until 
their torrents drench the Chilean high plateau.

Rainbows were the first sign that precipitation was making its 
way toward us. I was on a guided trek with a group of tourists, walking 
on the path along a narrow ridge in el Valle de la Luna (the Valley of the 
Moon), trying to keep from falling over the steep cliffs on either side 
while gazing up at the deep red, undulating mountains and impos-
sibly smooth sand dunes. Suddenly, multicolored banners appeared 
in the sky, one after the other, tracing myriad arcs from peak to peak. 
There were so many rainbows, I lost track trying to count them. The 
enchantment was dizzying. But by the time we had driven back to San 
Pedro de Atacama, the landscape was shrouded in rain. Our prepa-
rations for the dry heat, our sunglasses and water bottles, suddenly 
seemed absurd. The town itself was submerged in darkness—the rain 
and winds had cut the power supply. We ate by candlelight, still shiv-
ering in our damp clothes.

The morning’s light revealed the damage. All roads south of 
Toconao, an Atacameño village 20 miles from San Pedro, were closed. 
The desert grasses of the alluvial plain to the left of the road, like the 
jaunty tufts of gold-green paja brava, were completely submerged. The 
water, made dark by the sediment it carried, was still rushing past, 
even though it was no longer raining.

My plans to visit a lithium mining operation foiled by the flood-
ing, I entered Toconao instead. The river running through the town 
was the main attraction. Here, high up on the Andean plateau, riv-
ers form the centerpieces to ancestral irrigation systems. They are 
literal oases: You can spot a village from miles away by the cluster of 
green trees standing out against the otherwise muted tones of the 
surrounding landscape. On that day, the river ran so high, swirling 
with white rapids, that the residents had closed all the town’s locks to 
protect farm plots from flooding.
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The scientific term for closed basins like the Atacama is “endorheic” 
(etymologically, “inside” and “flow”) for water can flow down into the 
Atacama basin, but it cannot leave—except by evaporation. And this 
is the key to Atacama’s extraordinary lithium brine.

After deluges like the one I experienced, water pours down the 
surrounding mountains; during the long dry spells between storms, 
it trickles down ravines from the precious mountain springs. As it 
flows, the water leeches lithium from the volcanic rock, picks up 
wind-scoured lithium dust, and carries it down to the nucleus, or cen-
ter, of the salar.9 This pooled surface water can only escape through 
evaporation, and with every drop of water that evaporates, the con-
centration of lithium in the remaining brine increases. Without the 
parched and sun-blasted Atacama’s extraordinarily high evaporation 
rate, lithium concentrations would not reach the “economical” levels 
prized by mining companies.

Yet further lithium enrichment takes place out of sight. Remain-
ing water gradually seeps into the ground, creating underground 
wells of lithium-rich brine. These wells are linked into complex hydro-
thermal systems. Then the heat of magma, especially near the Andes’ 
active fault lines, drives circulations of subsurface brine through fis-
sures and porous geological strata, dissolving even more lithium out 
of the subsurface rock.10

The resulting brine deposits anywhere from 4 to 200 feet below 
the Atacama’s salty crust represent a potential bonanza to corpo-
rations. The Atacama’s singular coincidence of climactic, geologi-
cal, geothermal, and hydrological conditions makes it one of the 
least expensive places on earth to mine lithium.11 And at each step, 
the process of “mining water” is intimately related to the very envi-
ronmental conditions that formed the valuable deposits in the first 
place: Miners pump the underground brine to vast evaporation 
ponds on the surface, where natural evaporation concentrates the 
brine yet again, increasing its lithium levels fortyfold from approxi-
mately 0.15 percent to a whopping 6 percent. One cycle of the pro-
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cess can take ten to twenty-four months, depending on brine quality 
and weather conditions.12

Two of the world’s largest lithium miners, SQM and Albemarle, 
tout this extraction method as “environmentally friendly” and “sus-
tainable.” Official corporate statements celebrate that compared with 
hard rock mines, such as Western Australia’s spodumene deposits, 
“brine production is a very eco-friendly way to produce lithium,” with 
a “very low CO2 footprint” and using “very few [sic] freshwater.”13 But 
this relatively low-cost, low-tech, and supposedly low-impact extrac-
tive process nonetheless imperils the species and communities that 
call the Atacama Desert home. And it is a microcosm of a planetary 
phenomenon: the expanding extractive frontiers of green capitalism. 
Everywhere that mines are dug up to provide raw materials for the 
energy transition, global climate action comes into conflict with local 
environmental protection.

Mining always transforms, in many ways irrevocably, the land-
scapes in which it occurs.14 In remaking the earth in the image of 
extractive capital, physically and chemically separating what is 
deemed valuable from often toxic waste, mining evokes the image of 
terraforming so central to science fiction. But if terraforming is sup-
posed to make a lifeless planet as verdant as Earth, mining, to the 
contrary, often leaves parts of the Earth itself uninhabitable. While 
the environmental impacts of mining brine are less obvious to the 
naked eye than, say, mountaintop removal, extracting the lithium-
rich liquid does in fact threaten a fragile, desert water system, along 
with the ecosystems and people that depend on it.

The anthropogenic reshaping of nature is complex when the 
deposit in question is fluid. Unlike traditional hard rock mining, min-
ing water rearranges both the brine deposits at the center of the salt 
flat and the freshwater aquifers at its perimeter.15 Pumping brine on 
an industrial scale creates a cone-shaped subsidence around each 
extraction well. As a result, freshwater at the salar’s perimeter flows 
toward its center, away from the aquifers between the foothills of the 
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towering mountain ranges and the edge of the vast salar.16 Mean-
while, precipitation replenishes those vital freshwater sources very 
slowly. A recent study found that nearly all the freshwater stored in 
aquifers is at least sixty-five years old.17

There is active scientific debate about precisely how much lith-
ium mining reduces freshwater availability in the Atacama. But even 
those researchers who are most sanguine about the impacts of the 
lithium industry admit that current legal freshwater allotments to 
mining and agricultural companies have little basis in hydrological 
reality.18 Even though copper mining and agriculture consume much 
more freshwater than the lithium sector, side-by-side comparisons of 
the consequences of each use of water obscures the simple fact that 
all three are happening simultaneously in the Atacama, constituting 
a direct threat to water access in the driest desert on earth—with 
severe consequences for the eighteen Atacameño communities that 
ring the salt flat.

The world’s oldest, driest desert may appear bereft of life. 
Ecologists call it a “polyextreme” environment, given its altitude 
and high direct solar radiation, its intense aridity, its huge diurnal 
temperature swings, and its densely saline lakes. Those who study 
such polyextreme environments alternately describe them as low-
diversity, with relatively “simple” webs of life,19 or “astonishing” in 
their biodiversity.20 It all depends on perspective. Plants and ani-
mals have evolved to make do with less and saltier water and, above 
all, the abundant energy of relentless sun. Extremity stimulates 
nature’s creativity.

Artemia, or brine shrimp, thrive in hypersaline lakes that would 
be intolerable to most species.21 These tiny creatures are a key node 
in the plateau’s food chain. The brine shrimp eat bacteria and phy-
toplankton (microscopic plants) and are, in turn, food for Chilean 
flamingos. The flamingos, too, have adapted to the saline lagoons, 
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evolving a filter in their bills akin to the lamellar membranes of oys-
ters or whales to strain the microscopic plants and animals from 
the brine.22 The relationship isn’t just one of predator and prey. The 
tiny crustaceans cling to the flamingos, hitching a ride as the birds 
migrate and thus dispersing themselves across the myriad salty lakes 
of the Andean plateau.

The flamingos are a barometer of wetland health. As the birds 
travel the salt flats in search of food and mates (attracted through 
a courtship ritual of synchronized dancing), they link together the 
saline lakes into a web of habitats.23 And as these habitats suffer, so do 
flamingo populations: All three of the Atacama Salt Flat’s endemic fla-
mingo species are in decline.24 The distinct drivers of this population 
loss reveal the compounding harms afflicting this fragile environ-
ment. Warmer average temperatures due to climate change evapo-
rate surface water faster, reducing the blue-green algae essential to 
flamingo and Artemia diets. And the noise and traffic associated with 
mining operations appear to directly disrupt the flamingo’s breeding.

Though less charismatic than the improbably pastel pink birds, 
unique endemic plants have achieved impressive feats of resource-
fulness and endurance. Indeed, scientists have called the region an 
“unparalleled natural laboratory” to understand how plants adapt to 
“extreme environmental conditions.”25 Species like Solanum chilense, 
a wild desert tomato, or the flowering Azorella atacamensis, with its 
anti-virulent properties, cope with high solar radiation and frigid 
nights and can likewise survive prolonged droughts punctuated by 
intense rains. Given the desert soil’s limited absorptive capacity, 
much of the rain runs off in flash floods, offering the plants only a 
short and unpredictable window to quench their thirst.

These plants of the Atacama, whether wild or domesticated, tell 
stories. One story is of human knowledge accumulated across millen-
nia, enabling communities to cultivate sustaining harvests in a hostile 
environment. Another is of the origins of organic life on earth—and its 
possibility on other planets. And another is how aspects of our future 
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may be prefigured in the desert’s past. The very conditions that these 
plants have evolved to withstand are more and more common the 
world over. As humanity faces a warmer and drier future, research-
ers are exploring whether relatives of the staple crops able to thrive in 
Atacama, like legumes and potatoes, might help feed future genera-
tions in a hotter and more arid world. For plant biologists concerned 
about global food security, the Atacama is a “genetic goldmine.”26

The Atacama offers access to other realms of knowledge as well. 
Its vast and austere geometries, its mountains and basins, valleys and 
ridge lines, its craggy textures, and its palette of gray and white and 
red and brown conjure up the landscapes of the moon or Mars. But its 
link to other worlds is not just a poetic analogy. Atop a ridge 5,000 feet 
above sea level, far from any light pollution, through the moisture-
less air, the world’s largest astronomical project, the ALMA (Atacama 
Large Millimeter/submillimeter Array), has an unparalleled view of 
the galaxy.27

And, out of view, there is yet another real alien world in the hypersa-
line lakes and subsurface brine deposits of the Andean plateau. These 
are liquid habitats for the captivating microorganisms classified as 
“extremophiles”—literally, lovers of the extreme, because of their abil-
ity to withstand salty water, parched air, and relentless sun.28 The very 
existence of these bacteria upend prior scientific assumptions about 
microbial habitats and deepen our understanding of biological evo-
lution on earth—and of the possibility of life on other planets. Such 
organisms were at the origin of the earth’s evolutionary history, and 
they in turn propagated yet more life, enabling oxygenation and help-
ing cause what evolutionary biologists call a “biodiversity explosion” 
2.5 billion years ago. In this sense, the salt flats and their salty lakes 
are at once a living record and an ongoing recapitulation of billions 
of years of planetary history.29

In the lithium-rich brine deposits far below the desert surface, 
one of the saltiest environments on earth,30 single-celled archaea 
predominate. Without access to the sun, they generate energy from 
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inorganic chemicals in a process known as chemosynthesis, rather 
than the more familiar photosynthesis. Amazingly, this life can 
still be found in the dense, super salty water even once the brine is 
pumped to the surface. But the pumping and evaporation of brine 
fundamentally alters its microbial profile, allowing bacteria to over-
grow the archaea. Some scientists have therefore called for a “frame-
work of conservation” to protect the bacteria and archaea that are 
lithium’s neighbors.31

Researchers are struggling to predict the overall direction of the 
multiple compounding and confounding processes changing the Ata-
cama. Global warming leads to faster rates of evaporation of water in 
the surfacing lagoons, making their salinity more than species had 
originally evolved to withstand, at the same time that lithium min-
ing’s rapid pumping up of brine draws freshwater from aquifers into 
the subsurface brine, reducing its salinity.32 Science can only play 
catch-up, documenting the impacts long after the harm has occurred. 
Lithium extraction’s threat to the liquid supporting its ecosystem is a 
slow-motion disaster with planetary causes and consequences.

Mining companies typically portray brine as lacking any envi-
ronmental value. Yet scientific research has revealed that the brine is 
not only an essential constituent of the plateau’s broader ecology, but 
an entire ecosystem unto itself. This fact raises existential questions 
for the planet’s zero-carbon future.

In the Atacama, global supply chains intersect with local food 
chains, webs of economic production undermine webs of life, and 
colonization and postcolonial state-building erase ancient histories 
of continuous Indigenous settlement. And these unexpected entan-
glements are just the beginning of the story. In more ways than I 
could have imagined when I first stepped foot on the Atacama Salt 
Flat on that blustery day, this extractive frontier is a portal into our 
planetary future.





C H A P T E R  1

Earthly Entanglements

Lithium is the third element in the periodic table. It is the light-
est, least dense metal—although it is never encountered as such 
in nature, as it’s too reactive to exist without being bonded in a 

compound. Lithium ions and minerals appear in an impressive range 
of environments: hard rocks, liquid brines, soft clays, and even oceans 
(albeit at very low concentrations). It has an equally impressive num-
ber of uses, from oven-safe cookware to psychotropic pharmacology 
to the role it is now playing on history’s grand stage: as an essential 
ingredient in rechargeable batteries.

The renewable energy transition depends on electrification—and 
electrification depends on rechargeable batteries. If we are to have 
any chance whatsoever of avoiding the most catastrophic climate 
scenarios, we have no choice but to slash carbon emissions, especially 
in transportation. The transportation sector is the single largest con-
tributor to the US carbon footprint and the second largest source of 
global carbon emissions. And the batteries that make it possible for 
cars to run on wind and sun instead of fossil fuels depend, in turn, on 
refined, high-purity lithium compounds. Lithium batteries are also 
emerging as essential for the energy sector. As our energy systems 
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incorporate more electricity from intermittent sources like sun and 
wind, storage is crucial—otherwise the energy would only be avail-
able when the sun is shining or the wind is blowing. Large, “utility-
scale” batteries are thus vital to balance the energy grid.

Lithium has become a “critical” element in the energy transition. 
The International Energy Agency (IEA), an intergovernmental organi-
zation, predicts that demand for lithium will skyrocket under a sce-
nario of rapid green transition. The organization estimates that the 
demand in 2050 will be ten times that of demand in 2023—the single 
largest growth forecast of any of the “critical minerals” the agency 
surveyed.1 And lithium is not the only energy transition material that 
is forecasted for increased demand. The manufacturing of solar pan-
els, wind turbines, and electric vehicles, to name just three essential 
technologies of our renewable era, requires a veritable periodic table 
of inputs wrested from the earth’s crust: lithium, graphite, copper, 
iron, rare earth elements, nickel, cobalt, bauxite, silicon, manganese, 
and many more. The copper sector, which already serves an enormous 
global market, will need to grow by 150 percent by 2050.2 We will need 
twice the amount of aluminum in 2050, refined from mined bauxite, 
than what we produce today.3

Skyrocketing demand means more mines. Benchmark Mineral 
Intelligence estimates that meeting global lithium demand in 2035 
will require between 59 and 74 new and fully operational lithium 
mines (the exact number depends on recycling capacity).4 Looking 
at a range of minerals required for battery production, the analyt-
ics firm predicts between 336 and 384 entirely new mines will need 
to be built and in production by 2035 to satisfy global demand for 
lithium, graphite, cobalt, and nickel. This would be in addition to 54 
plants pumping out synthetic graphite (which, by the way, is made 
from coal).

And this is just for batteries. If we add figures from the World 
Bank for other renewable energy supply chains, solar panel pro-
duction could require over 200 million tons of cumulative mineral 



	 E arthly      E ntanglements           � 17

demand by 2050, primarily aluminum (and secondarily copper).5 
Wind turbines would need as much as 350 million tons more iron—
their single largest raw material input—in addition to 125 million 
combined tons of zinc, copper, aluminum, chromium, manganese, 
and rare earth elements.

The numbers are staggering. Every single supply chain of green 
technologies and infrastructures involves mining—and every kind of 
mining since the dawn of capitalism has brought with it boom-and-
bust cycles, social conflicts, and environmental harm.

Extraction is the material foundation of a zero-carbon world. And 
that is a key reason that “green capitalism” can read like an oxymo-
ron. How can capitalism ever be green if even the technologies and 
infrastructures needed to harness renewable energy require digging 
several hundred new large-scale mines in the span of a decade?

Green capitalism does not mean that capitalism is becoming 
ecologically sustainable. Instead, it refers to the emergence of new 
economic sectors and supply chains labeled as “green” because of 
their role—proven or unproven—in addressing the climate crisis, 
whether by decarbonization or adaptation. It likewise refers to a 
worldview. Promoters of green capitalism see profit-maximizing 
firms and business-friendly governments as the main protagonists in 
the drama of the energy transition—and assert that market-driven 
innovation can save the planet, without major changes in how our 
economy works.

Extractive frontiers are not just unfortunate blemishes on other-
wise “clean” energy, nor are they tragic but inevitable flaws in an other-
wise virtuous economic system. Instead, extractive frontiers provide 
a fresh, if bracing, perspective on green capitalism from the vantage 
point of the earthly origins and entanglements of everything around 
us. This perspective cautions us against the temptations of technical 
fixes, escape-from-nature fantasies, or a purely post-extractive soci-
ety. It links the brutal past of colonialism to the stark injustices of the 
green future—and the geopolitical battles pitting the Great Powers 
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against emerging powers, with governments around the world trying 
to find their foothold in the supply chains of the twenty-first century.

Will there be enough lithium to power the tens of millions 
of new electric vehicles slated for production by the end of this decade? 
In theory, the answer is yes. Lithium is not scarce. Deposits have been 
discovered on all seven continents, including Antarctica, and it is the 
thirty-third most common element in the earth’s crust and waters.6 
And although almost all the world’s lithium currently emanates from 
a handful of countries (Australia, Chile, China, and Argentina), the 
list is expanding, with lithium mining ramping up in Zimbabwe, Bra-
zil, Canada, and elsewhere.

Notwithstanding these developments, the IEA expects that lith-
ium demand will outstrip market supply after 2030, based on exist-
ing and announced lithium mine projects.7 Wood Mackenzie predicts 
this inflection point will happen a few years later, in 2033.8 In con-
trast, Benchmark Mineral Intelligence predicts this will happen 
sooner, in 2028.9 Copper, too, will “fall significantly short” of global 
needs by 2040.10 This is part of what it means to call these raw mate-
rials “critical minerals”: Experts have deemed these minerals essen-
tial to energy systems, national security, or the broader economy, yet 
supplies are either insufficient or vulnerable. Bringing new mineral 
supplies into the global market is rarely a rapid or smooth process. 
Depending on the country, it can take ten to thirty years for the dis-
covery of a new deposit to become a productive mine.11 Those lengthy 
time frames reflect the surprising number of things that, from a cor-
porate perspective, can go wrong: permitting challenges, financing 
woes, community protest, labor strikes—not to mention increas-
ingly unpredictable weather and ever-scarcer water, which can dis-
rupt operations. This by no means implies that minerals are always 
in shortfall. The underlying unpredictability entails that supply can 
just as easily overshoot demand. That’s because the same factors that 



	 E arthly      E ntanglements           � 19

make mining so time-intensive also mean that when supply does 
ramp up, demand may have softened for other reasons.

But it gets even more complex. The economics of critical minerals 
is not a simple matter of supply and demand. Today, market dynam-
ics take place in a world increasingly defined by “geoeconomics”: the 
fusion of national security and economic policy that is a hallmark of our 
era.12 States compete against each other in a global contest to achieve 
national dominance over the supply chains for electric vehicles, solar 
panels, and semiconductors. To this end, governments cajole multina-
tional corporations to invest within their borders—or send them pack-
ing if they’re too closely allied with an adversarial state.13 And amid 
these contests of economic and political power, marginalized com-
munities and precarious workers are demanding a say in the future of 
mining. The only certainty, in other words, is volatility.

To understand the high stakes, let’s imagine two very different 
futures.14

First picture a world in the grip of recurrent shortages of the 
metals needed to build solar panels or electric vehicles. Especially 
in today’s geopolitical climate, interstate competition for dwindling 
reserves could get fierce. Governments might increasingly resort to 
trade protectionism—including outright bans on exports—or, worse, 
the use of force to secure access to raw materials. Now factor in the 
profound inequalities separating the globe’s richest countries from 
its poorest. If affluent countries hoard resources, how will the major-
ity of the earth’s inhabitants access renewable energy technologies? 
An undersupply of lithium, copper, or graphite would mean a slower 
and more uneven energy transition, with global consequences for our 
ability to mitigate the climate crisis.

In stark contrast, imagine an alternate future of mineral abun-
dance, in which electric vehicles are more affordable to working- and 
middle-class people around the world. With the problem of scarcity 
removed, low- and middle-income countries also have access to the 
minerals so critical for renewable energy. With fewer tensions around 
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supply chains, nations are willing and able to cooperate on emissions 
targets and ensure access to climate finance. In such a world of plenty, 
massive deployment of green technologies generates economies of 
scale that further drive down cost, buttressing not only the economic 
feasibility but also the political popularity of the energy transition, all 
while spreading its benefits more broadly.

These radically different futures map onto two schools of thought 
on energy transition minerals. One set of experts contends that there 
are enough minerals; the other predicts chronic gaps between avail-
able supplies vis-a-vis growing demand. These are simplifications, 
of course. For example, the optimists acknowledge the possibility of 
temporary shortfalls. But as self-identified “ecomodernists,” they have 
faith in the combination of market forces and technological progress 
to drive new mining and innovative substitutions.15 They point, for 
example, to the growing popularity of cheaper cathode chemistries, 
such as lithium iron phosphate, or to replacements for lithium alto-
gether, such as sodium batteries, which are growing closer to com-
mercial viability.

The doomsday view, for its part, offers a few off-ramps from 
apocalypse. While the pessimists tend to present supply as a hard 
constraint, some among them see demand as more malleable, 
embracing a philosophy known as “degrowth.” From this perspec-
tive, the best solution to mineral scarcity is to reduce consumption, 
particularly the elite lifestyles that produce the largest carbon foot-
prints: bans on private jets, caps on energy use, and a massive shift 
from individual cars to mass transit.16 Degrowth, the thinking goes, 
would alleviate pressure not only on market supplies but also on 
the ecosystems, watersheds, and communities that bear the brunt 
of extractive harm.

Both the optimists and the pessimists have valuable insights. At 
the same time, both schools of thought miss key dynamics of the polit-
ical economy of extraction. “Is there enough?” is the wrong question 
to ask. As the pages of this book will make clear, extraction is never 



	 E arthly      E ntanglements           � 21

just about what’s underground. And, besides, our understanding of 
“what’s underground” changes over time. Improvements in geologi-
cal knowledge, innovations in mining techniques, and shifts in global 
markets create new extractive frontiers. In the mid-1950s, American 
geologist M. King Hubbert predicted that US oil production would 
“peak” in 1970—one of many moments of recurrent concern that oil 
supplies, whether in the United States or globally, were near exhaus-
tion.17 Decades later, the shale revolution, more commonly known as 
fracking, opened entirely new territories for oil and gas. These days, the 
United States is the world’s top oil and gas producer, with production 
of both exceeding the predicted 1970 apex.18 It is increasingly likely—
and of course from a climate perspective, eminently desirable—that 
demand for fossil fuels will dwindle before supplies do.

While researching this project, I have walked somewhat 
unsteadily across the uneven ground of the Atacama Salt Flat, scram-
bled up to a ridge in Nevada’s Silver Peak Range, and sat by the banks 
of the Covas River in northern Portugal, where I enjoyed a cool breeze 
for the first time all day.

These locales are singular, striking, incommensurable. At the 
same time, each of these places occupies only one of so many nodes 
in a vast economic web. Flows of money, goods, people, and knowl-
edge link peripheral zones to the centers of economic and political 
decision-making in financial districts and capital cities. Seemingly 
defying the laws of physics, each of these locales is in fact “two places 
at once,” in the words of environmental historian Jason W. Moore.19

On the one hand, mineral deposits are necessarily rooted in place, 
artifacts of the deep time of geological history, with their accessibil-
ity to humans conditioned by topography and climate. For globe-
trotting capitalists, these territorial specifics are at once a blessing 
and a curse. Just as their offerings—copper or oil, lithium or gold—
appear as “free gifts of nature” ripe for the picking, so, too, does their 
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fixity in space pose problems.20 Capital craves movement. Mobility 
optimizes profitability by allowing corporations to scan the world 
for where they can obtain the highest returns on investment and 
the least exposure to risk. Mobility also offers a degree of protection 
from taxes or regulations—and strikes or protests. In contrast, place-
based investments come with sunk costs that tether companies in 
place, potentially boosting the leverage of local governments, com-
munities, and workers. The costs start with the very first stake in the 
ground, and they accumulate over time.

On the other hand, as fixed in place as such frontiers are, they are 
also as intimately bound to the volatilities of global capitalism as Wall 
Street or the City of London, and to geopolitics as Washington DC, 
Brussels, or Beijing. At first glance, extraction would appear to be the 
very moment at which a supply chain starts. But the minerals being 
mined are as much outcomes as inputs, their utility and value shaped 
by the goods and services they play a role in creating. Likewise, a 
frontier’s political importance, or the policy decision to designate its 
natural resources as “critical” or strategic, is not a given, but wholly 
contingent on the shifting calculi of state officials and the evolving 
needs of global production.

I first started connecting these dots in Chile. In Santiago, the 
country’s capital, I frequented the elegant government buildings 
of the historical downtown, speaking with water regulators who 
bemoaned their limited powers to calibrate the delicate balance of 
freshwater and expanding extractive sectors in the Atacama Des-
ert. I also confronted a wall of security guarding an opaque corpo-
rate bureaucracy in the toniest part of the city, the headquarters of 
lithium giant SQM. In the graffiti-strewn headquarters of a national 
labor federation, a longtime organizer who had spent time in prison 
under the infamous Pinochet dictatorship captivated me with his 
dream to nationalize lithium and use it for the public interest. From 
there I traveled to the tiny offices of a regional anti-mining network 
where a stoic leader I had first met years ago, on the frontlines of a 
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fight over a gold mine in highland Ecuador, recounted the transna-
tional struggles brewing over lithium across the Andean plateau.

On my trips to the country’s north, competing imaginaries of the 
lithium frontier took shape before my eyes. After my first breathtak-
ing encounter with the Atacama Salt Flat, I witnessed a heated public 
debate as the local Indigenous council’s position on the sector evolved. 
The group had recently radicalized its stance on mining, vowing to 
oppose all new projects. That same week, an unusually intense—
but now more frequent due to climate change—rainstorm tempo-
rarily flooded the desert, submerging the hardy paja brava grasses 
and rendering impassable all roads south of the beautiful village of 
Toconao. The rains prevented me from visiting mining installations 
and reminded me that an increasingly unruly nature can impede not 
only fieldwork but also extractive operations. These experiences were 
bookended by dusty hour-long rides between Calama’s airport and 
San Pedro. Those journeys took me past wind turbines that brought 
to life the dream of “green mining”: the notion that lithium and cop-
per extraction could occur with minimal environmental impact and 
be fully powered by renewable energy before making their way into 
supply chains that stretched to Europe, China, and the United States.

It was in Chile, then, where I first saw Indigenous communities 
and environmentalists, labor unions and left-wing parties, globally 
connected elites and multinational corporations, scientists, law-
yers, and regulators conjure different green futures. It was in Chile 
where lithium’s “strategic” status was first encoded into law and 
where politicians and corporations have branded the sector as the 
vanguard of “sustainable” extraction. And it was in Chile where I 
first encountered the dilemmas at the heart of this book: conflicts 
between renewable energy and Indigenous rights; between climate 
action and biodiversity preservation; between green sacrifice zones 
and green profiteering.

If Chile inspired this book, though, it was a serendipitous trip to 
the headquarters of the European Union that gave me my first inkling 
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of the world-historic dimensions of battles over the strategic miner-
als of the twenty-first-century green economy. What I learned during 
that visit upended assumptions I had formed over more than a decade 
of research on mining and oil in Latin America. I went into this proj-
ect assuming that the extractive frontiers of green capitalism would 
recapitulate the sordid history of global inequality and injustice: five 
centuries of Great Powers pillaging copper, silver, gold, tin, oil, tim-
ber, rubber, cotton, sugar, tobacco, opium, and much more from the 
places they dominated.21 It is still very much the case that capital 
extracts the most from nature and workers in former colonies in the 
Global South and that natural resources continue to flow from south 
to north. However, as I would soon discover, the world’s dominant 
powers had begun to revise their cold calculus.

Mining proceeds apace in the vast extractive zones of the planet’s 
peripheries, but the governments of the most powerful countries now 
also seek the comforting security of raw materials sourced closer to 
home. In Brussels, I was startled to learn that policymakers aspired 
to European “self-sufficiency” in “critical minerals”—a bold, and per-
haps unachievable, goal for a continent almost entirely dependent on 
metals imported from abroad. This was late 2019, mere months before 
COVID-19 was detected in Italy, triggering a series of events that only 
further reinforced EU officials’ new interest in supply chain security.

On the other side of the Atlantic, similar ideas were taking hold in 
Washington, DC. It was Trump’s first term, and he had campaigned on 
economic nationalism: nostalgia for a bygone era of American manu-
facturing combined with xenophobia toward China, immigrants, or 
anyone who could be scapegoated for hollowing out domestic industry. 
Biden likewise embraced the domestic production of green technolo-
gies from mine to factory, with top officials openly criticizing the prior 
paradigm of free trade and globalization.22 This push has only gained 
momentum. On the same day that he was inaugurated for a second 
term as president, Trump signed an executive order aiming to “restore” 
America’s “mineral dominance.”23 In both the European Union and 
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United States, policymakers have particularly emphasized the strate-
gic importance of onshoring “critical minerals”—with electric vehicles, 
their batteries, and their essential input of lithium taking center stage.

If the very affluent countries that had long benefited from far-
away resource frontiers actually began bringing extraction home, I 
wondered, would the stark economic and ecological inequalities of 
the world order be reversed? In other words, would onshoring be a 
step toward a more even distribution of the harms and benefits of 
extraction? But as I learned in my journeys to Nevada and Portugal—
two places slated for more lithium mining as a result of US and EU 
policies—extraction is not just distributed unequally between world 
regions, or between poor and rich countries. It is also experienced 
differentially within regions and countries. Expanding lithium min-
ing in the southwestern United States, with its intertwined legacies of 
Indigenous dispossession, toxic mining, and nuclear testing, does not 
repair harm in Chile, nor does it advance the cause of global justice.

As important as it is to govern extraction better and to distribute 
its costs and benefits more equally, I have come to believe that it is also 
vital to reduce extraction overall. I’m agnostic about whether or not 
we should call such a change “degrowth.” But one thing is clear: The 
race for new frontiers is fed by the relentless demand for raw materi-
als to feed the factories of global capitalism that furnish consumer 
lifestyles, especially for the affluent.

Discussions of green capitalism increasingly focus on sup-
ply chains. But what, precisely, is a supply chain? The term calls to 
mind a linear process that starts when raw materials are extracted 
or harvested and ends with a consumer purchasing a finished prod-
uct (or, more accurately, discarding or recycling it). As we will see 
throughout this book, however, although mining chronologically 
precedes manufacturing, it is manufacturing’s voracious appetite for 
raw materials that compels the extraction of resources in the first 
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place. To drive this point home, some scholars call the zones where 
large-scale mining and agriculture take place “commodity frontiers,” 
emphasizing the intimate connection between extraction and com-
modity production.24

Rubber is a great example of this dynamic.25 For centuries, Indig-
enous peoples in the Brazilian Amazon had foraged wild rubber. They 
did so at a small scale, intermittently, and without recognition of prop-
erty rights. It was not until the mid-nineteenth century that the growth 
in British, American, and European tire production (initially for bicy-
cles, later and more massively for the automobile) drove a boom in Bra-
zilian rubber. By the early twentieth century, Brazil’s rubber exports 
came second only to coffee. The relentless demand from those down-
stream industries transformed the rubber extraction process. Corpora-
tions enslaved and otherwise coerced Brazilian laborers to tap rubber 
from trees in massive plantations. The production of tires at the “end” of 
the supply chain drove extraction and exploitation at the “beginning.”

Over the past five hundred years, the world’s commodity frontiers 
have been remade many times over. From the late fifteenth through 
mid-twentieth centuries, colonial and imperial powers often pro-
cured raw materials directly from the territories they conquered. Bra-
zil, for example, lost its status as top rubber producer when the British 
Empire began to source domesticated rubber from its colonies in Sri 
Lanka and Malaysia.

With the takeoff of industrial capitalism, large corporations 
emerged as key players in the global hunt for resources. During the era 
of Fordism (ca. 1913–1973), titans of industry attempted to establish 
their own mini-empires.26 With the goal of vertical integration, large 
corporations internalized various stages of production—including 
raw materials and energy. Ford’s River Rouge plant, completed in 
1927, not only integrated the manufacturing of the car’s components, 
but also produced the necessary steel on-site using iron ore and coal 
from Ford’s own mines. A year after bringing River Rouge into oper-
ation, Ford attempted to integrate rubber into his operations, too, 
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establishing a plantation in northern Brazil. That effort, unlike the 
coal mines, ultimately failed.27

The economic crisis of the 1970s brought Fordism to an end, 
prompting the reorganization of global supply chains. Innovations 
in finance, container shipping, and logistics allowed corporations to 
dis-integrate, offshoring and outsourcing their operations not just 
across different firms, but around the world.28 The result was the com-
plex, spatially dispersed, “sliced and diced” supply chains we know 
today.29 These corporate strategies aligned with, and were enabled by, 
government policies that encouraged capital, raw materials, and fin-
ished goods to move across borders with minimal regulations. This 
logic of economic efficiency extended to extractive frontiers: Mining 
would happen wherever it was easiest and cheapest, in low-income 
countries with abundant deposits and pliable governments.

Today, it almost seems like history is running in reverse. Neither 
policymakers nor downstream firms trust those bywords of global-
ization, “free trade” and “open markets,” to ensure reliable access 
to lithium battery supply chains. Instead, world powers like China, 
the United States, and the European Union are actively encourag-
ing lithium mining to take place within their borders. “Onshoring” 
is being complemented by “friend-shoring,” in which countries sign 
agreements with allied nations to secure mineral supplies. And after 
decades of offshoring and outsourcing, automakers are directly 
investing in vertically integrated lithium mines, refineries, and bat-
tery factories. Just as combustion engines defined the history of an 
earlier era, lithium batteries reveal the fundamental transformations 
of today’s global economy as it passes through the triple crucible of 
climate change, energy transition, and geopolitical conflict.

From a distance, Rhyolite Ridge appeared as a chalky white 
hill, its soft curves set against a cobalt blue sky. As I approached, shape 
and color fragmented into a jumble of irregular polygons whose hues 



28	 E X T R A C T I O N

spanned the spectrum of grayness. And the motley crew of rocks had 
company. A cluster of teardrop-shaped green leaves, each covered in 
tiny pale hairs, nestled among the jagged edges. Three hardy stems, 
crowned by a globe of delicate cream petals, sprung from their center.

The desert wildflower was here for the same thing I was, the same 
thing that had brought an Australian mining company and their 
drilling equipment to the Silver Peak Range in southwestern Nevada. 
Tiehm’s buckwheat (Eriogonum tiehmii), like the other species in its 
genus, has evolved to thrive in harsh conditions, including intense 
heat and aridity. The exceedingly rare plant lives only in soil abun-
dant in both lithium and boron—and so, it grows only on Rhyolite 
Ridge, one of two such combined deposits in the world.30 These rocky 
10 acres of public land are the only home Tiehm’s buckwheat has ever 
known.31

Rhyolite Ridge, the only habitat for this endangered species, is 
also the site for a planned open-pit mine. Between these two possibili-
ties stand contradictory regulatory decisions, hundreds of millions of 
dollars in outside investment and US government loans, state and fed-
eral permits, and a tenacious campaign to save Tiehm’s buckwheat 
from extinction. The fate of this flower and the future of the energy 
transition are bound together.

The day before I visited Rhyolite Ridge, I drove west on US-95 from 
Las Vegas, where I had spent the week at a corporate lithium conven-
tion, to the ghost town of Goldfield. As the name implies, Goldfield was 
once a booming hub for gold mining. The parallels of past and present 
were impossible to ignore and imbued the looming lithium rush with 
a spectral quality. In 1906, Goldfield’s population was twenty thou-
sand. Just four years later, three-quarters of the town was gone. In 
the interim, the state government had colluded with mine owners to 
brutally repress militant labor organizing, even convincing President 
Theodore Roosevelt to send hundreds of federal troops.32 In the years 
that followed, mining companies abandoned the town. Sources attri-
bute the capital flight to the cost of extracting gold in Goldfield, where 
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subsurface brine was liable to fill mining pits and had to be pumped 
out.33 The violent class conflict may also have played a role. Either way, 
a series of catastrophic fires ultimately sealed the town’s fate.34

Looking at what was left of Goldfield, I couldn’t help wondering 
whether the patterns of boom-and-bust cycles and state-sponsored 
violence would repeat in the extractive frontiers of the energy tran-
sition. History can weigh heavily on the present and the future. It 
can evoke nightmares. But it can also take the form of unfulfilled 
dreams: dreams of justice, of self-determination, of global coopera-
tion; dreams of living well on our one and only planet.

But something else hit home during my drive to Goldfield. A radio 
announcement warned me of dangerous air quality, with toxic gases, 
pollutants, and particulate matter blowing in from across the border 
in California. The smoke came from the tail end of the Caldor Fire, 
which burned over 200,000 acres of forest in the Sierra Nevada in late 
2021. Global warming scorched the western United States, setting 
more than ten thousand fires ablaze across the region that year alone. 
The fires themselves released an estimated 37 billion metric tons of 
carbon dioxide into the atmosphere, promising a future of relentless 
fires and floods. Looking out the window, a thick haze cloaked the 
Amargosa Range that runs along the eastern perimeter of Death Val-
ley. The smoke tinged the mountains with subdued shades of light 
blue and gray, ombré tones that faded smoothly into the blue-gray sky. 
It suddenly struck me: Everything will happen at once.

The climate crisis, lithium mining, the energy transition, and, 
hopefully, something like climate safety: These aren’t sequential steps 
in a linear trajectory but intersecting processes unfolding at increas-
ing speed, bumping up against one another in time and space. We 
are currently in what energy systems analyst Emily Grubert calls the 
“mid-transition.”35 Renewables are being deployed, but fossil fuels 
remain dominant. Some corners of the economy are being decarbon-
ized, while others continue to spew emissions and warm the atmo-
sphere. This likewise implies multiplying extractive frontiers. Fossil 
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capitalism is painfully undead; the mines to supply green capitalism 
are still being built.

There is no one simple trick to escape our earthly entanglement 
with nature’s bounty—nor to dismantle power relations that have 
sedimented into their own force of nature, transforming the planet in 
the image of extractive capitalism. The implications are quite mate-
rial. The impacts of lithium mining will be intensified by the very 
climate crisis that its extraction is intended to allay. The political 
and economic insecurity exacerbated by extreme temperatures will 
destabilize supply chains, including those for lithium batteries. And 
the confluence of these processes will reshape conflicts over extrac-
tion, ratcheting up their stakes and intensity.
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Peripheries and Power

Extractive frontiers offer a portal to the very origins of capital-
ist modernity. The model of extraction as we know it today—
large-scale, export oriented, and socially and environmentally 

reckless—originated in the European conquest of the Americas. 
Famously, Christopher Columbus learned of Hispaniola’s abundant gold 
deposits soon after making landfall on the island in 1492. Infamously, 
his forces decimated the native Taíno people and forced the survivors 
to labor in the growing mining industry—a workforce that would soon 
be supplemented by African slaves—all in the name of transferring the 
island’s mineral wealth to the coffers of the Spanish crown.

Whether during the initial era of European conquest of the Amer-
icas; the height of European and American imperialism throughout 
Africa, Asia, and the Middle East; or the more contemporary “neoco-
lonial” era, Western governments and firms have sought the Global 
South’s oil, minerals, and fertile lands to supply their factories and 
markets. A classic example is the sprawling scale and scope of Eng-
land’s Industrial Revolution: a small island gaining the ability to “live 
beyond its means” by obtaining natural resources, agricultural prod-
ucts, and labor from a combination of colonial domination and trade.1
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This history of colonialism casts a long shadow over the planet’s 
extractive frontiers. Low-income countries, many of which were for-
mer colonies of European countries or the United States, provide 
much more energy, land, labor, and raw materials to the global econ-
omy than they consume.2 Compared with their lower-income coun-
terparts, high-income countries consume six times as much biomass, 
fossil fuels, metals, and nonmetallic minerals.3 These raw materials 
are in turn inputs for downstream manufacturing that primarily 
takes place in wealthier countries, most of which are former colo-
nizers, and, increasingly, in rapidly industrializing middle-income 
countries.4 China is the partial exception that proves the rule. It both 
exploits and is exploited: an industrial powerhouse that extracts raw 
materials from Latin America and Africa—yet also provides embod-
ied materials, energy, and labor to the global economy.5

The consequences of this highly asymmetric transfer of resources 
are profound. The same countries that provide more energy, land, 
labor, and raw materials than they consume also earn less from 
trade and suffer worse environmental impacts.6 Wealthier countries, 
meanwhile, don’t just appropriate resources; they also capture the 
net monetary benefits of trade. Countries with sectors like high-tech 
manufacturing earn more for their exports—exports that are made 
possible by extraction and harvesting beyond their borders—while 
externalizing their socio-environmental costs.

Mining exemplifies this pattern. A recent study of iron, alumi-
num, copper, zinc, lead, and nickel—six industrial metals absolutely 
essential for manufacturing infrastructures and technologies, includ-
ing those linked to the renewable energy transition—found glaring 
but familiar patterns in where they come from and where they go. 
North American, Western European, and wealthier Asian countries 
consume three to four times as much of these metals as the world 
average.7 Measured in terms of final consumption, 20 percent of the 
global population gobbles up 60 to 75 percent of the six metals, while 
the bottom 20 percent accounts for only about 1 percent.
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Supply chains are much more than the geographic routes of mate-
rial flows. They are vectors of inequality. And with inequality comes 
conflict. Colonial patterns are entrenched, not uncontested. The 
grand struggle over who controls the earth’s bounty is far from over.

Extractive frontiers come into being and fade into obscu-
rity at the whims of far-flung corporations, governments, and con-
sumers. This reality helps explain some of the most persistent 
features of resource sectors and their landscapes: the boom-and-bust 
price cycles; the sharp swings from underinvestment to overcapac-
ity; the sudden transformation of bustling mining hubs into eerie 
ghost towns; a given raw material’s change in status from essential to 
expendable, seemingly overnight; the spatial coincidence of so much 
natural wealth and such high piles of waste.

Resource deposits take up enormous amounts of geological, polit-
ical, and economic space. Their sheer physicality has long tempted 
commentators to see them as the root cause of corruption or poverty. 
Entire academic fields of inquiry have been devoted to studying how 
resource abundance affects the development of political regimes or a 
region’s economy. Oil, in particular, is said to lead to authoritarianism 
and prevent industrialization, to breed violent conflict and weaken 
civil society.8 How can a country escape this so-called resource curse 
if the resources are fixed in place? Over and over again, officials and 
executives from Santiago to Carson City told me, “The resources just 
are where they are.”

Geology, however, is not destiny.9 In the memorable phrasing of 
resource economist Erich Zimmermann, “Resources are not; they 
become.”10 The processes that concentrate and distribute miner-
als to their locations in the earth’s crust—volcanic activity, erosion, 
precipitation—operate independently of human will. But these miner-
als only become useful and valued resources as a result of human action.

Geography is not destiny, either. Many factors shape whether a 
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given deposit ultimately becomes a developed mine. Profitability is a 
sine qua non.11 However, perhaps more so than in other realms of the 
economy, the success of an extractive enterprise depends on govern-
ment decisions.12 At a fundamental level, states “mediate” capital’s 
access to nature.13 State agencies grant environmental and social per-
mits, concessions for exploration and exploitation, and subsidies for 
extractive activity (including the requisite energy, water, and trans-
portation infrastructure). If the state is the owner of the resource in 
question, state-owned companies may operate with no involvement 
of the private sector—or may enter into joint ventures with multi-
national corporations. In such settings, even if private firms acquire 
concessions to mine a deposit on their own, they must negotiate 
contracts with state agencies that establish the parameters of their 
operations: spatial footprint, temporal duration, and, most critically, 
distribution of revenues between corporations and governments. 
With environmental regulations, states constrain firms’ behavior and 
thus mitigate capitalism’s tendency to deplete and contaminate the 
natural systems on which all economic production depends. Just as 
importantly, when states remediate environmental harm and com-
pensate communities for land and livelihoods lost to mining, they 
help companies acquire and maintain the “social license” to operate.14

Resource extraction everywhere and always takes place against 
a background of public policies. Whether governments act indepen-
dently of oil and mining companies is another question altogether, 
but in no other sector of the economy is the state so central. It is for 
this reason that extractive firms so often attempt to control the gov-
ernment agencies established to govern them in the first place, a phe-
nomenon known as regulatory capture.

The world’s states do not govern extraction on an equal footing. 
The colonial forces that relegated some places to serve as the mines 
and plantations for global capitalism also hollowed out the heartwood 
of political capacity. Today, many of these same states are home to 
large-scale extractive operations and are tasked with regulating mul-
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tinational corporations—yet the line between public authority and 
private influence is blurry at best. Changing this reality entails con-
fronting some of the most entrenched power relations on the planet. 
Latin America was the first formerly colonized world region to try.

In 1922, Argentina established Yacimientos Petrolíferos 
Fiscales (YPF), the first state-owned oil and gas company outside of 
the Soviet Union.15 In 1937, Bolivia nationalized Standard Oil’s gas 
assets. Fifteen years later, a revolutionary government kicked out the 
“tin barons” and founded a state-owned mining company.16 In 1938, 
Mexico wrested control of its oil supplies away from foreign compa-
nies.17 These are just four of the many examples of the wave of resource 
nationalism that surged across Latin America in the middle of the 
twentieth century.

It makes sense that Latin America was the first region in which 
political leaders and ordinary citizens alike demanded a response 
to the yawning gap between nominal political sovereignty and the 
reality of economic subservience. This is because the vast majority of 
Latin American countries achieved independence well before much 
of Africa, the Middle East, and Asia were even fully colonized by Euro-
pean powers. By the mid-nineteenth century, almost all Latin Ameri-
can states were politically independent—but had little control over 
their economies.18 US multinational corporations, especially those 
invested in mining, oil, and plantation-style agriculture, rapidly 
expanded their operations in the region. These behemoths (including 
the likes of Standard Oil, Anaconda Copper, and the United Fruit Com-
pany) operated with the backing of the US government and against 
the wishes of many Latin Americans. This set of circumstances pro-
voked nationalist sentiment.

Popular discontent concentrated on extractive sectors—the 
most enduring links between Latin America and the world system 
into which it was so violently incorporated. Across twentieth-century 
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Latin America, there were sixteen nationalizations in the oil and gas 
sector alone19 and many more in mining, steel, telecommunications, 
electricity, and railroads, in some cases without any compensation 
to the original owner. Some resource nationalizations were later 
reversed (and then reversed again). But once broached, the idea that 
the people, and by proxy the state, should own and control extraction 
within their national borders took hold. The possibility of harnessing 
natural resources for the public’s benefit, rather than using them to 
line the pockets of foreign investors, formed a potent yearning that 
has been periodically sidelined but rarely extinguished.

Resource nationalism was much more than a set of policy experi-
ments. It constituted a worldview that achieved political hegemony 
between the 1930s and 1970s and would return, in force, in the 
2000s with the “pink tide,” when leftist administrations governed 
the majority of the region’s inhabitants.20 The practical question of 
how a state might actually nationalize its resources fell to reform-
minded politicians and bureaucrats, who worked out the nitty-gritty 
of compensation, management, and expertise. But the vision itself 
emerged from left-wing parties, labor unions (especially in the oil, 
gas, and mining sectors), and the working class more broadly. The 
stirring language of national sovereignty and patrimonio—a hard-
to-translate word that denotes both cultural heritage and economic 
asset—filled the air.

Latin America, in other words, didn’t just export raw materi-
als to global markets. The region also exported a whole vocabulary 
for describing the economic pains of being former colonies—a set of 
concepts that later diffused to the several dozen newly independent 
states in what was formerly called the “Third World.” In the 1950s and 
1960s, Latin American academics and politicians in United Nations 
agencies developed and circulated a set of ideas that became known 
as dependency theory. The Economic Commission for Latin America 
and the Caribbean (known as CEPAL), established by the UN in 1948, 
and the organization’s Conference on Trade and Development (UNC-
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TAD), founded in 1964, spearheaded this movement as it spread first 
across the region and then globally.21

The two main features of what Brazilian sociologist (and later 
president) Fernando Henrique Cardoso called “the situation of depen-
dency” were unequal exchange and enclave economies.22 The concept 
of unequal exchange highlights the inequalities generated by the dis-
tinctive patterns of global markets: Exporters of manufactured goods 
benefit more from trade than do exporters of raw materials. The sec-
ond concept, enclave economies, observes that mines, oil fields, and 
agricultural plantations contribute little to national economic devel-
opment. The result is underdevelopment.

Dependency theory gave Latin American economists a powerful 
way to understand how a land so rich in natural resources could suf-
fer such poverty. The framework suggested that underdevelopment—
economic instability, persistent poverty, and inadequate healthcare 
and education—was not driven by cultural backwardness but was 
instead the predictable outcome of colonization. The striking title of 
Guyanese activist Walter Rodney’s 1972 book, How Europe Underde-
veloped Africa, pithily captures a sentiment shared across the Third 
World. A corollary to dependency theory held that development could 
only be achieved by “completing decolonization”: by breaking free of 
the yoke of Western corporations.23

By 1960, this Latin American understanding of the roots of global 
inequality had begun influencing political leaders across the decolo-
nizing world. That year, a set of Third World leaders came together to 
leverage their possession of a resource that wealthier nations couldn’t 
live without: oil. Oil exemplified the situation of dependency. In the 
postwar era, a handful of Western companies, known as the “Seven 
Sisters,” controlled 99 percent of Middle Eastern oil and 80 percent 
of crude in Venezuela and the Dutch Indies.24 In other words, the 
literal fuel of capitalist modernity was extracted under profoundly 
neocolonial conditions. That is what the Organization of Petroleum 
Exporting Countries (OPEC) sought to transform. Established in 1960 
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by oil-producing states in the Middle East and Latin America, OPEC 
soon grew to include countries in Southeast Asia and North Africa. 
Venezuelan state officials played a particularly vital role in creating 
the organization and sharpening its core argument. Colonialism had 
divided the world to conquer it. Now, OPEC proposed that resource 
exporters band together to force multinational corporations to the 
negotiating table. The logic was undeniably compelling.

In 1971, Algeria nationalized its oil. By the end of that decade, every 
OPEC member nation, from Venezuela to Iraq, had done the same.25 
As anti-colonial uprisings accelerated in Africa and the Caribbean, 
Third World leaders around the world confidently asserted not only 
that their states should control how, when, and where their domestic 
natural resources were extracted, but also that they should ally with 
one another in transnational producer cartels to manage how those 
resources would be sold. Organizations like OPEC would set produc-
tion levels and establish prices—and in so doing would exert leverage 
over the wealthier nations they exported to. OPEC became a model 
for transnational partnerships for other primary commodity sectors, 
whether copper or sugar.26

By the mid-1970s, the new understanding that formerly colonized 
countries should control the wealth generated within their borders 
had become a powerful force in international politics. The sheer 
number of newly independent countries generated its own politi-
cal momentum. In 1974, the so-called Group of 77 (G77) led the UN 
in passing a declaration calling for a “New International Economic 
Order” that emphasized national sovereignty and self-determination, 
particularly when it came to natural resources.27

Almost five hundred years after the twin forces of mining and 
massacre had thrust the Western Hemisphere into a properly global 
capitalism, extraction was finally experiencing its first properly 
global reckoning. The West had learned that the system it had cre-
ated and dominated for so long could in fact escape its grasp; the rest 
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of the world had discovered that if they united, a different global order 
was possible.

But as the decade wore on, budding Third World solidarity faced 
challenges. By the late 1970s, the category encompassed almost 
a hundred countries, featuring a dizzying range of languages, cul-
tures, religions, and geographies. Another name for this group, the 
Non-Aligned Movement (NAM), references an ideological debate over 
whether the situation of dependency should be addressed via reform 
or revolution. These divergent approaches mapped onto geopolitical 
divides. During the Cold War, Third World governments aligned with 
either the United States or the Soviet Union—or attempted a third 
option of non-alignment. Despite the connotation of neutrality, many 
non-aligned states adopted ambitious policies—including resource 
nationalization. Such attempts at economic sovereignty were met 
with swift retaliation. Thus, perhaps the most important challenge 
to Third World ascendancy came from the obdurate power of West-
ern states and multinational corporations. Third World coordination 
challenged this dominance, but the backlash from powerful govern-
ments, particularly that of the United States, was fierce.

Nowhere are these sharp reversals in resource sovereignty more 
evident than in Chile. Starting in the mid-1960s, the government 
“Chileanized” copper mines previously owned by US companies, giv-
ing the Chilean state substantial equity stakes in the mines. In 1971, 
a democratically elected socialist administration finished the job, 
achieving full nationalization. Not coincidentally, CEPAL, the home 
of dependency theory, is headquartered in Chile. Soon enough, how-
ever, a violent US-backed reaction came in the form of a coup that 
rejected socialism. While state-owned mines were retained to fund 
the military, the dictatorship avidly courted private investment in 
copper and all other sectors of the economy.

The year that General Augusto Pinochet seized control of Chile 
was the same year that OPEC played its hand, precipitating a global oil 
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crisis. In retrospect, 1973 was both the high-water mark for resource 
nationalism and Third World solidarity and the beginning of the 
West’s search for new approaches to resource security and control.

Dependency is dangerous.
For centuries, high-wealth nations had preferred to obtain their 

natural resources from elsewhere, capturing the economic benefits 
of trade and externalizing the costs onto those they first colonized 
and later dominated. But the emergence of OPEC and calls for a New 
International Economic Order challenged this model. As OPEC mem-
ber states nationalized their oil sectors, they gained more leverage 
over foreign multinationals. At the same time, they faced pressure 
from their own societies to address poverty, inequality, and underde-
velopment. Given that the oil sales generated the bulk of these states’ 
revenues, the only way to meet their citizens’ demands was to squeeze 
more rent from oil. Demand from the industrialized West, meanwhile, 
was skyrocketing on the heels of the postwar boom and labor victo-
ries that boosted working- and middle-class consumption.28

OPEC leaders saw the situation clearly—and acted accordingly. 
For the first time in history, raw materials exporters took coordi-
nated, unilateral action to transform the terms of trade. In October 
1973, OPEC member states doubled oil’s “posted price,” or the price 
used to calculate the revenues petrostates receive. They did so with-
out negotiating with oil companies. In January 1974, they did so again. 
European and US companies, and by extension their governments, 
suddenly lost control over the most vital commodity in the global 
economy, the lifeblood of all production and consumption.29

This turned out to be the high point of OPEC’s power, but the 
“oil revolution”—or from the perspective of the West, the oil “shock” 
or “crisis”—fundamentally changed the course of history.30 OPEC’s 
demands upended the power relations embedded in the resource 
extraction economy and revealed the limits of Western dominance. 
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Among importing countries, the price shock drove governments 
to encourage their residents and manufacturers to use less oil and 
adopt alternative energy sources and technologies. Wealthy nations 
also instituted policies designed to increase domestic fossil fuel pro-
duction. Within a decade, new oil frontiers had appeared in Alaska, 
the Gulf of Mexico, and the North Sea.31 Having experienced a rare 
moment of vulnerability, Western policymakers were now intent on 
reducing “dependency” on imports of this critical resource.32

The same word—dependency—took on radically different mean-
ings in the Global South and Global North. In the former, it meant eco-
nomic subordination to the West; in the latter, it meant reliance on 
imported raw materials, including energy resources, from poor coun-
tries that, for more than five centuries, had been expected to follow 
orders rather than make demands. Both interpretations responded 
to the fundamental fact of global interdependency. But interdepen-
dency doesn’t entail equality, or even reciprocity. The two meanings of 
dependency betrayed the intimate, and enduring, links between the 
colonizers and the colonized.

The opposite of dependence is independence.
It is only fitting, then, that in late 1973, US president Richard 

Nixon launched “Project Independence” to recover “the strength of 
self-sufficiency.” No longer would the United States expose itself to the 
vulnerability of “relying on any foreign nation” for crucial resources 
like oil.33 After Nixon’s resignation in August of the following year, 
President Gerald Ford signed the Energy Policy and Conservation 
Act into law, thereby establishing the Strategic Petroleum Reserve.34 
Later in the decade, President Jimmy Carter gave a speech in which 
he bemoaned the “intolerable dependence on foreign oil” and defined 
such dependency as a direct threat to national security. Famously 
known as the “malaise speech,” the oration foreshadowed Carter’s 
defeat at the polls the following year. To add some color to his address, 
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he quoted the words of participants in an energy crisis summit he 
had convened at the presidential retreat in Camp David, Maryland. 
Among the concerns shared by leaders in business and politics was 
a statement the president characterized as particularly “vivid”: “Our 
neck is stretched over a fence and OPEC has a knife.”35

In establishing a link between resources and security, Nixon, 
Ford, and Carter were drawing on prior moments of American his-
tory. The United States first began mineral stockpiling in the years 
between the First and Second World Wars.36 In the years leading up to 
World War II, Congress directed the executive branch to catalog and 
store “strategic and critical minerals.”37 During World War II, the War 
Production Board controlled the production of raw materials for mili-
tary applications—including lithium. The surrender of the Axis forces 
in 1945 was almost immediately followed by the first phase of the Cold 
War, and along with it came a new regime of controlling access to 
“atomic materials”—again, including lithium.

But in the years immediately following World War II, even as the 
US government closely monitored supplies of critical minerals, it piv-
oted to imports to satisfy the demand for raw materials. In 1951, the 
Paley Commission, which President Truman had asked to examine 
the country’s long-term resource needs, recommended that, aside 
from minerals needed in a “military emergency,” the nation should 
rely on “lower-cost foreign sources for economic purposes.”38

The commission’s report marked a key inflection point. Over the 
next two decades, the share of minerals mined in the United States 
would decline precipitously.39 During this period, the US government 
treated extractive resources as something that should be obtained 
as cheaply as possible, ideally from abroad—with the crucial excep-
tion of situations of “military emergency.” The embrace of imports 
was a sign of American prowess. Emerging out of World War II as 
a global superpower, successive US administrations were confident 
they could access raw materials. When dollars or diplomacy didn’t 
work, political meddling and military coups did.
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But the rise of OPEC and the new assertiveness of Third World 
mining and oil exporters in the early 1970s forced policymakers in the 
United States to rethink their assumptions about easy access to other 
countries’ resources. These political challenges arrived concurrently 
with a “logistics revolution” that eased global trade and thereby fed 
demand for raw materials. Computerized inventories and container 
ships enabled the movement of goods across oceans and continents at 
unprecedented speed and scale. All of this economic activity entailed 
an enormous material footprint, devouring unprecedented levels of 
fossil fuels, minerals, water, and land itself. This “Great Acceleration,” 
as environmental historian John McNeill called it, ran roughshod 
over local ecosystems and the earth’s climate system.40

Accelerated resource use sparked environmental activism, as 
witnessed by the millions of Americans who participated in the first 
Earth Day on April 22, 1970. But it also gave rise to fears of resource 
scarcity. That same year, US oil production peaked and commenced 
a slow but steady decline, fueling panic that oil would simply run out 
(the fears later proved baseless; domestic oil extraction now surpasses 
1970 levels).41 Increasingly, investors worried that scarcity might act 
as a brake on profits. The Limits to Growth, a best-selling report pub-
lished in 1972, was issued not by radical environmentalists but by the 
Club of Rome, a global roundtable of leaders from the private and pub-
lic sector.

In this context, Global South governments, frequently acting in 
response to social demands, attempted to strengthen their sovereignty 
over their resources and economies. Global North governments saw 
these actions as a direct threat. They deployed a potent mix of hard 
interventions and soft diplomacy to protect multinational corpora-
tions and their investors. And some of them, particularly those whose 
own territories included extensive mineral and fossil fuel deposits, 
also promoted domestic extraction.

Geopolitics has changed considerably since the 1970s. Yet that 
moment, dominated as it was by decolonizing demands, Great Power 
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tensions, and energy shocks, also feels uncannily familiar today. The 
continued salience of resource nationalism in the Global South and 
the appeal of resource security in the Global North is a testament to 
the staying power of the languages and logics birthed in that tumul-
tuous period. From contemporary proposals for a “Lithium OPEC” to 
moves to onshore lithium mining in the United States and the Euro-
pean Union, we are living in a world forged by prior decades of fierce 
contests over the extractive frontiers of global capitalism.

It is no mere coincidence, then, that the lithium battery, too, 
traces its origins to the turbulence of the 1970s.
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Lithium Frontiers

The idea that lithium batteries could be used to replace oil has 
an unlikely source: Exxon. At the height of the oil shock in the 
early 1970s, the fossil fuel company dedicated millions of dol-

lars to researching alternatives to its main product. Working under the 
assumption that oil production would peak in the next few decades, 
company scientists sought the energy technologies of the future—
with the goal of ensuring that the end of oil would not spell the end of 
Exxon’s profits.1

Although it might at first seem counterintuitive for a fossil fuel 
company to plan for a post-carbon world, it made sense given the long 
lines at the gas pump and fears of the material limits to growth. As 
environmental historian James Morton Turner recounts, this moment 
of corporate farsightedness was fleeting. As soon as oil prices settled, 
Exxon abandoned its interest in new energy technologies. But the 
company’s Advanced Battery Project formed a crucial node in the 
transnational story of the lithium battery. That story unfolds across 
the 1970s and 1980s, coursing through the “hellish industrial sprawl 
of refineries and storage tanks” of Exxon’s facilities in Clinton, New 
Jersey, to Oxford University’s Inorganic Chemistry Laboratory, to 
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Kanagawa, Japan, the site of a major manufacturing plant operated 
by petrochemicals giant Asahi Kasei.2

Lithium’s star role in rechargeable batteries and thus in electric 
mobility owes much to chemist Stanley Whittingham’s key inno-
vation: intercalation.3 This wonky term refers to the ability of solid 
materials with latticelike structures to play host to itinerant mol-
ecules or ions. Whittingham did not himself discover intercalation, 
which had been known since the mid-nineteenth century. His con-
tribution, developed at Exxon’s labs, was in applying the process to 
batteries. Positively charged lithium ions can nestle into the anode 
and cathode materials, flowing from anode to cathode when the bat-
tery is powering a device, and back in the opposite direction when 
the device is plugged in and charging.4 At the same time, the now-
liberated electrons move along the external circuit. This movement 
is the electric current.

Every type of battery—from the lead-acid variety that kickstarts 
a traditional car’s engine to the alkaline type that powers flashlights 
and portable radios to the lithium-ion version that fuels smartphones 
and EVs—is a source of electrical power. This basic function is so ubiq-
uitous that it is easy to take for granted. But batteries perform an 
impressive feat: By storing energy, they decouple the generation of 
energy from its eventual use, enabling the two processes to occur at 
distinct moments in time and distinct locations in space.5 Beyond this 
essential shared feature, batteries differ in whether or not they can be 
recharged, in their voltage, and in their energy and power density. In 
other words, batteries vary in their electric potential, their capacity 
to store energy per unit volume, and how quickly and reliably they 
can deliver power.

Lithium excels on all these fronts. Lithium atoms are uniquely 
lightweight, with just three protons, four neutrons, and three 
electrons—hence the element’s third place in the periodic table. Rela-
tive to its mass, lithium can store a lot of energy. In the case of an 
electric vehicle, thousands of battery cells are integrated into packs, 
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in effect multiplying their power and energy density to a degree thus 
far unrivaled by any competing battery technology.

Lithium doesn’t act alone. The specific materials that compose the 
cathode and anode have implications for the density, safety, and cost 
of battery cells. It was Oxford chemist John Goodenough’s discovery 
of three distinct cathode recipes that provided the basis for the bat-
tery industry we know today.6 From his perch as the head of the Inor-
ganic Chemistry Lab, Goodenough built directly on Whittingham’s 
innovations. Instead of drawing lithium from a fire-prone lithium 
metal anode, Goodenough supplied the batteries’ lithium from a vari-
ety of compounds in the cathode: lithium cobalt oxide; lithium man-
ganese oxide; and lithium iron phosphate. But what would replace 
the unstable lithium anode? Here, Goodenough in effect passed the 
baton of scientific progress to chemist Akira Yoshino. Working at the 
labs of Asahi Kasei, Yoshino experimented with various carbon-based 
materials for the anode, ultimately deciding on petroleum coke, or 
synthetic graphite.7

Through this distributed, collaborative, and transnational pro-
cess of research and development, the lithium-ion battery had come 
into being by the summer of 1986. Its invention represented a quan-
tum leap in energy storage, density, and performance. In recognition 
for their combined efforts, Goodenough, Whittingham, and Yoshino 
were awarded the 2019 Nobel Prize in Chemistry.

Scientific innovation is one thing, commercialization quite 
another. As a petrochemicals company, Yoshino’s employer, Asahi 
Kasei, lacked battery-making knowhow or facilities. The Japanese 
firm also wanted to keep its competitors, like Sony and Panasonic, 
from catching wind of their groundbreaking, energy-dense recharge-
able battery. Instead of pursuing the project in their own labs, the 
company sent a delegation to Boston with three jars of chemical 
slurry, containing the cathode, the anode, and the electrolyte, with 
the goal of piloting the new battery design. Their destination was 
Battery Engineering, Inc., a firm based in a converted garage in 
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Hyde Park, a neighborhood in the far south of the city. The small 
company specialized in unusual batteries, ranging in applications 
from medical (pacemakers) to military (fighter jets).8 Although they 
had received no advance notice of the visit, Battery Engineering 
complied with Asahi Kasei’s request, producing a batch of two hun-
dred cylindrical battery cells based on Yoshino’s prototype. By the 
following year, Asahi Kasei had decided that the benefits of collabo-
ration outweighed the dangers of competition. Asahi Kasei execu-
tives met with Sony, and the two corporations established a “joint 
work team.”9

In 1991, Sony debuted its 8mm camcorder, the first retail elec-
tronic device to be powered by a lithium battery based directly on 
Yoshino’s prototype. It was China, however, that revolutionized the 
mass production of lithium batteries—and did so for their now most 
important use: electrifying the world’s transportation fleet.

In 2024, over 17 million electric vehicles were sold—
almost one out of every five cars.10 (This number includes 5.2 
million hybrids.) This represents 7 times the 2019 EV sales and over 
130 times the 2012 sales.11 This figure demonstrates the industry’s 
“robust” growth, which is all the more remarkable when we con-
sider that auto sales overall are contracting.12 The vast majority of 
these purchases—93 percent—take place in three major EV mar-
kets: China, the European Union, and the United States.13 Of these, 
China emerges as the clear leader. In 2024, the country accounted 
for almost 64 percent of global sales.

China’s EV market is the direct result of industrial policies 
that have encouraged mass production and consumption. Market 
fundamentals—supply and demand—were effectively artifacts of 
government planning.

The meteoric rise of the China’s electric mobility sector has multi-
ple origin points. One was development of mass-produced bicycles—
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first powered by humans, then by batteries. After the revolution, the 
Chinese Communist Party’s (CCP) first five-year plan (1953–1957) 
included ambitious targets for bicycle production; reminiscent of 
today’s EV race, government policies ensured manufacturers’ access 
to scarce inputs.14 A year after that plan concluded, the country was 
producing a million bicycles a year. Chairman Mao himself owned a 
bicycle made by national champion Flying Pigeon. In the early 1960s, 
the CCP established a commission to study bikes powered by lead-
acid batteries. The initial efforts failed. But decades later, the switch 
to lithium technology expanded e-bike sales, which topped 50 million 
in 2022 and provided a revenue stream for companies that would later 
expand into electric cars.15

Another origin point was the astronomical rise in car ownership in 
the 1980s, stoked, in part, by the consumerism of the CCP elite. As car 
spending reached $3 billion in 1985, leaders fretted about the yawn-
ing trade deficit. The worry birthed joint ventures between Chinese 
(often initially state-owned) and foreign firms as a conduit for technol-
ogy transfers (“forced” or “fair,” depending on your perspective). These 
partnerships were paired with import restrictions and “Made in China” 
requirements, a model later replicated across the country’s economy. 
These policies ultimately created a powerful Chinese auto sector—one 
that, by the end of 2024, was the world’s largest car exporter, having 
surpassed Japan, Mexico, Germany, and South Korea.16

Eliminating emissions was the next step. By the 2000s, rampant 
air pollution in Chinese cities was sparking political unrest. CCP lead-
ers saw electrifying the still nascent domestic auto manufacturing 
sector as a solution. It helped that electric mobility was a relatively 
open economic niche, with Western car companies staunchly commit-
ted to the fossil capital coalition, clinging to carbon-spewing vehicles 
and financially contributing to climate denial. In China, meanwhile, 
the state had been prioritizing the development of “advanced energy 
technologies” since 1986, when a group of Chinese physicists with a 
background in applied science had advocated for the approach in a 
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joint letter to Chairman Deng Xiaoping—revolutionary leader turned 
proponent of market reforms.17

In 2001, EVs were for the first time explicitly included in China’s 
five-year plan, a decision that opened the floodgates of state loans 
and subsidies.18 The state also encouraged creative experiments, such 
as the 2009 “Ten Cities, Ten Thousand Vehicles” contest that pitted 
major cities against one another in a race to deployment.19

But success also revealed vulnerabilities. In sourcing batteries—
the most sophisticated and essential component of electric mobility—
Chinese EV manufacturers remained dependent on imports from 
Japan, where battery cells were produced via highly capital-intensive 
automated production lines. Chemist Wang Chuanfo saw the gap as 
an opportunity. In 1995 he created the company BYD (“Build Your 
Dreams”) by reverse engineering Japanese cell phone batteries and 
replacing expensive automation with cheaper human workers.20 As 
recently as 2000, 90 percent of the world’s lithium-ion batteries were 
produced in Japan.21 Today, BYD is one of the world’s biggest manu-
facturers of both EVs and their batteries. Six of the top ten battery 
manufacturers by market share are headquartered in China; the 
country boasts 85 percent of global battery production capacity.22

Entrepreneurial grit and labor exploitation are one side of the 
story; government policies are another. It is no coincidence that BYD 
was founded in Shenzhen, the first of four “special economic zones” 
created by Deng and launched in 1980. In the words of historian 
Quinn Slobodian, this zone, like other such jurisdictions around the 
world, is an “enclave carved out of a nation and freed from ordinary 
forms of regulation” in which “investors effectively dictate their own 
rules,”23 a paradise for corporations guarded by barbed-wire fences 
and government checkpoints.24 Low taxes and low-wage labor made 
Shenzhen an ideal location for BYD. To pivot from cell phones to cars, 
Wang acquired a state-owned auto enterprise in 2003. And to make 
those cars affordable to a mass market, BYD benefited from state sub-
sidies at the local and national level.
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Statecraft was supremely relevant to the development of 
another node in China’s EV supply chain: raw materials. China’s first 
lithium mine, Koktokay, was located in Xinjiang, as was its first lithium 
chemical factory. Xinjiang means “new frontier” in Mandarin.25 Bor-
dering Russia (as well as Central Asia, India, and Pakistan), the prov-
ince’s position between the twentieth century’s two red powers made 
it an ideal site for an extractive frontier. The mine, which also produced 
beryllium and tungsten, furnished the Soviet Union with resources 
for industrial and military applications for decades.26 Even during the 
Sino-Soviet split of the early 1960s, Koktokay’s output helped China 
repay Soviet loans.27 In recent years, Xinjiang has only grown in impor-
tance as an extractive frontier, with a vast complex of mines and smelt-
ers for producing lithium, nickel, manganese, beryllium, copper, and 
gold.28 All this extraction comes at a serious cost, with reports of grave 
human rights violations, including detention camps, forced labor, and 
sterilization targeting the Uighur population.29

When the Koktokay mine was first developed in the 1940s, the 
lithium was primarily used to produce ceramics and glass.30 It may 
also have supplied lithium for Soviet nuclear bombs (an isotope of 
the element is a crucial ingredient in nuclear weaponry).31 The mine’s 
significance increased in the early 1960s once China fully committed 
to a nuclear weapons program.32

By this point, the world’s first race for lithium was on. The United 
States was then the top global producer of lithium, with mines located 
in North Carolina and South Dakota.33 American lithium mining had 
expanded during World War II, when it was considered an essential 
resource with military applications, including inflating naval bal-
loons. In the first months of the Korean War, the US government, 
under the auspices of the Atomic Energy Commission, the agency 
responsible for nuclear research for military and civilian applica-
tions, invested billions of dollars in the lithium supply chain. The 
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program funded processing plants in Ohio, South Carolina, and Ken-
tucky. The American press, egged on by domestic mining companies, 
stoked fears of a looming lithium shortage that bear an uncanny 
resemblance to today’s headlines.34

But despite this moment in the limelight, it wasn’t until 2016 that 
China declared lithium a “strategic” mineral meriting special atten-
tion from the state35—still a few years before the United States, the 
European Union, or the United Kingdom accorded lithium “critical” 
status. The new “strategic” designation touched off a major push to 
explore for new deposits within China’s borders, with downstream 
battery makers such as BYD, CATL, and Gotion providing crucial 
financing.36 The efforts have paid off. In 2024, the country accounted 
for 17 percent of the global share of lithium mining (up from 6 percent 
in 2016).37 But lithium sourced from China’s internal hinterlands—the 
salt flats of Qinghai and Tibet and the hard rock deposits of Sichuan 
Province and Jiangxi—remains insufficient in quantity and quality 
for the country’s voracious battery market.

Domestic mining is thus only part of how China came to domi-
nate lithium battery and EV markets. China is the top global importer, 
refiner, and consumer of lithium.38 To satisfy China’s enormous 
demand, Chinese supply chains now extend to extractive frontiers 
around the world. Chinese firms own a majority of the lithium mines 
in Zimbabwe’s growing sector and a third of lithium mines in produc-
tion or planned in Argentina, to give just two examples.39

Even before the EV takeoff, two Chinese companies that would 
become among the world’s lithium powerhouses began eyeing overseas 
resources.40 Ganfeng, one of the world’s five largest lithium companies 
and a major supplier for Tesla, now has stakes in projects in Australia, 
Argentina, Mexico, and, most recently, Mali. Tianqi, meanwhile, holds 
a quarter of Greenbrushes, Australia’s largest lithium mine, making it a 
partner with US-based Albemarle. Tianqi had previously been the proj-
ect’s majority owner, but it was forced to shed assets to relieve a heavy 
debt load incurred when the Chinese firm bought 23.77 percent of Chil-



	 L ithi    u m  F rontiers        � 55

ean mining and chemicals giant SQM. This means that Tianqi is finan-
cially intertwined with both of the companies that dominate lithium 
extraction in Chile’s Atacama Desert: SQM and Albemarle. Tianqi is 
also part owner of Australia’s first battery-grade lithium refinery, a ven-
ture ironically being billed as a means of weaning the country from its 
“dependence” on China.41 But for now, that dependency remains stark: 
As of 2024, the vast majority (98 percent) of Australia’s spodumene (a 
type of hard rock ore) is processed into lithium hydroxide in China.42

Ganfeng, Tianqi, SQM, and Albemarle are four of the “lithium 
majors.”43 This term refers to the world’s largest lithium companies, 
whether defined in financial terms (by the value of their shares) or, 
more materially, by the size and productive capacity of their mines. 
Their presence is a testament to the oligopolistic character of the lith-
ium market, a sector dominated by a handful of corporations with 
interlocking ownership that make competitors in one country col-
laborators in another.

As I write, however, lithium capitalism is entering a new phase. 
Commodity heavyweights like Rio Tinto, the second largest mining 
company in the world, are making big plays in the lithium market. In 
the fall of 2024, the megafirm acquired Arcadium Lithium44—itself 
the product of a merger between US-based Livent and Australia’s 
Allkem, which took place earlier the same year.45 Meanwhile, fossil 
capital, including coal giants like Glencore, is also pivoting to “green” 
mining. And, coming full circle to its role in the invention of lithium 
batteries, oil giant Exxon has purchased mining rights to a lithium 
deposit in Arkansas.46

Through these developments, we witness new varieties of 
extractive capital—and new extractive frontiers—in the process of 
being born.

Can market forces save us from the climate crisis?
Proponents of market-driven innovation often point to the 
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trajectory of lithium batteries as evidence that the answer is yes. 
Transportation is the second-largest contributor to global carbon 
emissions and the number one contributor in the United States. Elec-
trifying transportation is thus essential to meeting climate targets. 
Batteries are the most important and expensive component of EVs. 
Making them cheaper is therefore a crucial step toward consumer 
adoption. Over the past few decades, the explosive growth of bat-
tery manufacturing has dramatically lowered their price tag, mak-
ing EVs more attractive to the all-important individual consumer.

Battery cost is calculated in dollars per kilowatt-hour (kWh), a 
standard unit measuring an hour’s worth of energy consumption.47 
(A typical US EV has a 70 kWh battery.48) Battery cost reductions over 
the past few decades have been staggering, dropping 97 percent since 
the Sony camcorder first came on the market in 1991.49 Zooming in on 
a narrower time frame, prices for lithium battery packs plunged from 
$1,391/kWh in 2013 to $139/kWh in 2023.50

How did batteries get so cheap? At first glance, the answer is a 
felicitous story of manufacturers relentlessly innovating, leading to 
batteries with greater levels of energy density: the amount of energy 
stored per unit volume. The gains are, in fact, impressive: Today, a bat-
tery the same size as the one in Sony’s original camcorder would store 
3.4 times as much energy.51 Concretely, that means more energy bang 
for materials buck, reducing overall cost.52

But innovation isn’t only the result of capitalist ingenuity. (Recall 
that Exxon shelved its plans to commercially develop lithium batteries 
when the oil shock subsided.) Instead, technological progress is down-
stream of larger political and economic forces. Government support 
for research and development (R&D) played a crucial role.53 This is an 
example of what Mariana Mazzucato calls “the entrepreneurial state” 
that guides publicly funded innovation.54 Increasing economies of 
scale have also reduced battery cost.55 Simply put, the more widgets a 
factory produces, the cheaper it is to produce each widget; the cheaper 
the widgets, the more people can afford them—a virtuous cycle of pro-
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duction and consumption. But this, too, is shaped by public policies, 
especially those that create the markets for EVs and their batteries 
in the first place. These policies include subsidies for EV manufactur-
ers, rebates for EV consumers, and emissions rules discouraging tra-
ditional cars. On all these fronts, China has stood out.56

On closer examination, however, innovations in manufacturing 
are only part of the story. The trend of ever-more affordable lithium 
batteries owes at least as much to the availability of mined materi-
als.57 For the two decades during which battery prices experienced 
their most precipitous decline, lithium prices were consistently low. 
It wasn’t until late 2015 that lithium experienced its first major price 
spike, owing to EV takeoff in China.58 Since then, the cost of bat-
tery cells has continued to fall, but cathode materials—including 
lithium—have comprised an ever-greater portion of the cost struc-
ture—51 percent in 2022, up from around 33 percent in the 1990s and 
2000s.59 Battery prices, in other words, are increasingly vulnerable to 
commodity shocks.

Just such a shock happened in the late summer of 2022. Demand 
for lithium was skyrocketing, in part because the United States had 
adopted major legislation that stimulated the production and con-
sumption of electric vehicles, powered by lithium batteries.60 Mean-
while, EV sales were up in European markets due to new emissions 
standards and consumer rebates, and China’s EV uptake continued 
at a rapid clip.61 But lithium battery supply chains could not respond 
nimbly to the sudden influx of demand. Pandemic-related disrup-
tions were part of the reason. The lengthy time to open new mines 
was another. Climate chaos was also complicating lithium extrac-
tion. Sichuan, China—a key node of global battery production—was 
scorched by a seventy-day heat wave.62 Sichuan provides almost a 
third of the country’s lithium and is home to the lithium powerhouse 
Tianqi. The fallout transformed the province from bustling battery 
hub to yet another clogged chokepoint of global supply chains as 
power cuts forced major producers to slow or even halt operations. As 
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Sichuan sweltered, the gap between supply and demand widened fur-
ther, pushing up the price of batteries and vehicles around the world.

The year 2022 marked the first time ever that lithium batteries 
were more expensive than the year before, primarily due to increasing 
prices of raw materials—especially lithium, which rose at a faster rate 
than other cathode inputs.63

Although the causes of this lithium price shock were specific, the 
implications are more general. Extreme weather makes raw mate-
rials more expensive. For example, agricultural crops from wheat 
to potatoes to coffee become harder to grow in drought conditions, 
resulting in smaller harvests and higher prices. The energy transi-
tion, a means of mitigating the climate crisis, can itself spur infla-
tion. At a very basic level, this is because increased demand for wind 
turbines or e-bikes cannot always be met with immediate new sup-
ply, thereby putting upward pressure on prices.64 But this Economics 
101 explanation misses the fact that supply chains are always power 
relations. The larger the portion of the market a corporation com-
mands, the greater that corporation’s ability to protect its profit mar-
gins by passing on any cost increases to consumers (or by reducing 
their workers’ wages).65

Now, this certainly did not mark the beginning of a new pat-
tern of ever-costlier batteries. Most battery metals saw lower prices 
again in 2023, with lithium nosediving. Battery prices in turn 
resumed their downward trajectory, hitting $115/kWh in 2024, 
with further declines forecast in the years to come.66 Cheaper bat-
teries meant that some American EV models finally achieved “price 
parity” with traditional cars that same year.67 But the episode does 
serve as a reminder that green capitalism is tethered to boom-and-
bust extractive sectors and that “the energy transition”—or even 
just zero-emissions transportation, which is just one slice of it—is 
not one smooth process but rather several simultaneous, interact-
ing, and unpredictable operations. Success on one front can result 
in bottlenecks on another.
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Battery production hinges on the ready availability of 
mined materials like lithium. But mineral supply—what’s under-
ground—is a surprisingly complex phenomenon.

In one sense, this supply is static. It is certainly true that min-
erals are nonrenewable, at least in human time frames. The geologi-
cal processes that form minerals take thousands to millions of years, 
many orders of magnitude longer than the time it takes to deplete a 
given mine (thirty to fifty years).68 Despite this fact, known supplies 
increase over time as new discoveries are made.

As the energy transition gains momentum, the fundamental cat-
egories that the mining sector uses to describe minerals—deposit, 
resource, and reserve—have increasingly entered mass media. I fre-
quently read headlines proclaiming discovery of the “world’s largest 
lithium reserve” or that “half of the world’s lithium” has been found 
somewhere or another. Unfortunately, media outlets and even policy 
experts play fast and loose with these terms. According to the United 
States Geological Survey (USGS), a deposit is “a mineral occurrence of 
sufficient size and grade that it might, under the most favorable of cir-
cumstances, be considered to have economic potential.”69 Resources 
are a smaller subset, indicating deposits where “economic”—that is, 
profitable—extraction of a commodity is feasible.70 Lastly, reserves 
are that portion of a resource that can be “economically and legally 
extracted at the time of determination.”71

All of these categories involve an interplay of geology, technology, 
and profitability. A reserve is only a reserve if the deposit has been 
identified, by surveying and prospecting; if the technical means of 
extracting it exist; and if expected revenues exceed costs. And these 
elements interact: A new method of extraction might render a deposit 
“economic” to exploit—just as high prices for a mineral may make it 
more attractive for a company to invest in physical infrastructure, 
equipment, and workers. These categories also involve speculation. 
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Qualifiers such as “indicated,” “inferred,” “probable,” and “proven” 
denote varying levels of confidence in a mineral reserve, but even 
“proven” is a matter of degree (specifically, 90 percent technical and 
commercial viability).72 Full certainty may come only decades later, 
after the mine is fully permitted, constructed, and operational and 
the income from sales exceeds expenditures on capital and labor. In 
this sense, in the words of geographer Brett Christophers, reserve esti-
mates are “narrations of [the] future.”73

Sometimes that future never arrives. I am reminded of a thirty-
year battle to protect a cloud forest—a global biodiversity hot spot in 
the Intag Valley of northern Ecuador, a lush zone of dozens of head-
waters of rivers and streams and endangered species like the long-
nose harlequin frog—from a copper project that four different mining 
companies have pursued.74 The various companies and the national 
government tried everything to mitigate the opposition of the resi-
dents of this highland community, from information sessions to phys-
ical assaults meted out by both private and state security forces. But 
these efforts did not ultimately pay off for those hoping to profit from 
the mine. After decades of protest and legal battles, a court found that 
the latest project owners, a joint venture of Ecuadorian and Chilean 
state-owned mining companies, had violated the community’s right 
to prior consultation and the rights of nature—both of which are rec-
ognized in the country’s 2008 constitution. For now, at least, the mine 
will not be built.

A sanguine observer might emphasize that humanity’s knowl-
edge of subsoil resources and reserves increases over time in a steady 
march of scientific progress. The latest research, however, challenges 
this optimistic view.75 The “risks” associated with environmental, 
social, and governance (ESG) factors—including situations like the 
one I just described—are becoming ever more important in deter-
mining whether a discovery becomes a developed deposit. In other 
words, a mining company must manage such risks to profitably 
exploit its reserves.
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Socio-environmental conflicts like the one in Intag Valley are more 
and more common. Militant resistance to extraction has proliferated 
along the ever-expanding frontiers of global capitalism, especially as 
affected communities have grown more environmentally conscious of 
the threats that mining poses to their land and water and less tolerant 
of the social dislocation and violent repression that so often accom-
panies extraction. For corporations, these conflicts, whatever their 
causes, directly translate into costs.76 Interviews with corporate per-
sonnel reveal that delays, whether due to legal actions or protest tac-
tics like occupations or blockades, can generate tens of thousands of 
dollars of losses a day, as operations are on “standby” while the com-
pany continues to pay wages and maintain the physical plant.77

Of course, what looks like an expensive delay from the point of 
view of investors is, from another perspective, at least a provisional 
victory. In these situations, capitalists must decide whether to absorb 
the costs of opposition in the hope of future profits or to cut their losses 
and strand their assets. The place-based nature of extractive sectors 
exposes them to sunk costs: investments that cannot easily be recov-
ered. Context-specific sunk costs can increase the leverage of frontline 
communities or host governments in negotiations with firms.

ESG factors are not limited to local community protest or regu-
lations protecting the environment over corporate profits. The “G,” 
for governance, can also take the form of industrial policies that 
increasingly link access to energy transition minerals to larger goals 
of national security or economic prosperity. To wit, a recent report 
by the Organisation for Economic Co-operation and Development 
(OECD) found a fivefold increase in export restrictions on critical raw 
materials between 2009 and 2020.78 The International Monetary Fund 
(IMF) likewise noted a major global increase in industrial policies, 
including trade barriers, from 2010 through 2023—and observed that 
“low-carbon technologies” as well as their “critical mineral” compo-
nents were among the top targets of government interventions.79 Such 
restrictions on “upstream” mineral supplies—which can range from 
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taxes to outright bans on exports—make it more cost-effective to 
keep a commodity within the country where it is extracted and are 
often intended to stimulate the development of “downstream” domes-
tic industries.

Export bans are a crucial tool for development, especially in 
the Global South. That’s because economies that depend heavily 
on extracting and exporting raw materials present limited oppor-
tunities for sectoral diversification, job creation, or technological 
upgrading. Extractive economies are also subject to the whims of 
global markets, with commodity prices particularly prone to dra-
matic boom-and-bust cycles. At the same time, export bans can 
reduce the global availability and increase the price of energy tran-
sition minerals.80 And export restrictions tend to beget more restric-
tions. Once one country limits the outflow of raw materials, others 
are incentivized to do the same.81 These government interventions 
in mineral-producing countries are being complemented by a new 
assertiveness in importing countries. In the United States and the 
European Union, policymakers have pursued a combination of 
onshoring in a bid to expand domestic supplies, while also embrac-
ing friend-shoring, which favors imports from allies rather than, as 
the security state language goes, “foreign entities of concern.” In the 
early months of Trump’s second term, a third option emerged, which 
we could simply call “shoring.” With threats to invade Greenland and 
annex Canada, both abundant in critical minerals, Trump proposed 
expanding the borders of the US to encompass resource deposits 
across the Western Hemisphere.82

Mineral supply, in other words, is shaped as much by grass-
roots resistance and tense geoeconomics as by geological pro-
cesses. A third factor is arguably equally or more consequential: 
finance. From roughly 2000 to 2014, raw materials from copper to 
oil to beef experienced a period of historically high prices—a “com-
modities super cycle”—fueled in large part by rapid industrializa-
tion in China, which stimulated demand for a wide range of inputs. 
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When this commodity boom went bust, the world’s multinational 
mining companies significantly reduced exploration for new depos-
its.83 Between the peak in 2012 and the trough of 2016, mining firms 
reduced expenditures on exploration by almost two-thirds. Budgets 
recovered slightly over the next few years, but they remained well 
below half of their prior high.

The hesitation to break new ground is evidence of “capital disci-
pline”: pressure from shareholders to maximize returns in the form 
of dividends or stock buybacks, rather than allocating capital to risky 
investments that take much longer to yield a profit. An increasing share 
of mining deposits are being identified by junior mining companies—
upstart firms that focus on early-stage exploration—but they lack the 
financial heft to develop mines beyond the exploration stage.84 Instead, 
they need to convince outside investors to fund the project or a larger 
company to buy it from them. Thus, while people in the industry tend 
to blame government red tape or community protests for making it 
difficult to open new mines, the fact that exploration budgets shriveled 
during the crucial decade leading up to the energy transition takeoff 
suggests a more complex story that implicates capitalists themselves.

The combined forces of protest, regulation, geoeconomics, and 
financing all lead to the same result: The percentage of mining dis-
coveries that become active mines is declining over time. Take the 
example of copper. In the 1950s, just over two-thirds (68 percent) of 
the moderate-to-large deposit discoveries were converted to produc-
tive mines. For discoveries made in the 1990s, the “conversion rate” 
dropped to just under a third (29 percent). In the 2000s, fewer than 
one in ten mining deposits were converted into mines (with the caveat 
that this number may tick up, as some of these more recent discover-
ies are now being developed).85 Simultaneously, the lag between dis-
covery and an operational mine is getting longer, now averaging 12.4 
years across a wide range of mining sectors.86

For all these reasons, timely, affordable, and accessible mineral 
supplies are far from guaranteed. Minerals are never simply an input, 
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patiently awaiting their turn to enter economic production: They are 
themselves the outcome of varied processes—and an increasingly 
unpredictable one, at that.

Understanding extraction is often an exercise in holding 
two—or more!—contradictory thoughts simultaneously.

On the one hand, it is true that digging up the earth’s crust takes 
longer than it used to. Whether or not that is a good or bad thing 
depends on your normative perspective, as well as your social posi-
tion. Shareholders, corporate executives, and often government offi-
cials prefer faster time frames, while marginalized communities, 
along with ecosystems, plants, and animals, certainly benefit from 
any regulation that requires more careful study of impacts. Move-
ments in opposition to a given project explicitly aim to stall or stop 
the mine in question, whether to allow for additional participatory 
or regulatory processes or to prevent it from being built altogether.

On the other hand, the elongated time frames for more recent proj-
ects does not mean that the total output from mines around the world 
has decreased over time. Far from it. Over the past several decades, 
mining companies have more than tripled the volume of metals they 
remove from the ground, from 2.7 billion tons in 1970 to 9.6 billion tons 
in 2020.87 High-resolution satellite imagery reveals the gargantuan spa-
tial footprint of planetary extraction: over twelve thousand mines cov-
ering 65,000 square kilometers.88 This figure includes a subset of fossil 
fuels, specifically coal and tar sands. But copper, essential to the energy 
transition, has the third-largest footprint of all (1,722.6 kilometers).

These numbers do not include the broader reach of mining’s 
impacts. Sludgy mine waste and toxic chemicals can travel far from 
the point of extraction; likewise, the energy and transportation infra-
structure needed to support operations extend well beyond the mine 
site. Researchers make different assumptions about the size of this 
“buffer zone.” In tropical regions at least, there is evidence that min-
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ing can directly and indirectly contribute to deforestation more than 
50 kilometers away.89 If you incorporate the 50-kilometer buffer zone, 
mining has a global footprint of 24.5 million square kilometers.90 The 
sheer spatial scale of extraction and its socio-environmental impacts 
has never been greater.

On yet a third hand, these facts on the ground are all subject to 
change. That’s because extraction is shaped by a turbulent tangle of 
political and economic power, climate crisis, and energy transition.

The early 2020s provide a clear illustration of the manifold forces 
influencing mineral supply. The post-commodity boom phenom-
enon of constrained exploration budgets began to shift in 2021, as 
pandemic recovery policies, combined with the build-out of renew-
able energy supply chains, stoked demand for transition minerals,91 
encouraging more aggressive exploration efforts. Latin America was 
once again a top destination for extractive capital. The upswing, how-
ever, was short-lived. By the end of 2022, many mining investors had 
retreated to focusing on the profits from their existing assets, rather 
than developing new mines.

Lithium was initially immune from the downturn, with its 
record-breaking prices causing some industry analysts to label it 
“recession-proof.”92 Exploration budgets for lithium mines were 
the highest on record. But eventually supply caught up with, and 
then outpaced, demand, which had softened as economic growth 
slowed.93 Lithium prices began their decline in late 2022, crashed by 
the spring of 2023, and stayed low through the end of 2024. Where 
once battery and EV manufacturers worried about the skyrocketing 
cost of lithium, lithium miners have now become worried that their 
sector will be less attractive to investors—and have asked govern-
ments for more support.94

Most analysts predict future supply crunches. Investor reluc-
tance amid low prices, and thus low profits, is one issue. Another is 
overall uncertainty regarding the percentage of lithium discoveries 
that will become operational mines.95 Some projects in the pipeline 
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involve extractive techniques that have been tested in a pilot set-
ting but have no commercial precedent.96 The prevailing view is that 
lithium shortfalls will return after 2030 and onward, as phaseouts of 
traditional vehicles come into effect around the world.97

In the words of one expert, achieving equilibrium between lith-
ium supply and demand hinges on “flawless” execution.98 That means 
no major delays in the permits required to open a new mine, no days 
that are too hot for mines to safely operate, no protesters blocking 
the mine’s entrance, no geopolitical conflagrations that result in bar-
riers to trade, and a smooth pipeline of policy incentives and investor 
financing. The alternative is market imbalance: a mismatch between 
demand and supply.

Mismatches are not, of course, permanent. The gap can be nar-
rowed in any number of ways, and governments play a big role. On 
the supply side, governments can loosen the regulatory requirements 
for new mines or dangle attractive tax breaks for extractive firms. 
Policymakers can also take more radical actions targeting profits or 
consumer lifestyles. These could include controlling prices for com-
modities deemed “essential” or moderating demand by encouraging 
less resource-intensive consumption.99

Among these various options to correct market imbalances, 
establishment policymakers and corporations across the lithium 
battery supply chain prefer expanding supply. For mainstream poli-
ticians and green capitalists, this makes perfect sense. Elected offi-
cials are understandably concerned with what is politically feasible. 
From their perspective, it is easier to dramatically ramp up mining 
in the United States and abroad, thereby increasing the supply of 
materials like lithium, than it is to discipline corporations by con-
trolling prices or change deeply embedded consumption patterns, 
such as car ownership. Meanwhile, powerful industries—auto, min-
ing, finance—benefit from incentives to mine and manufacture and 
would oppose efforts to reduce demand for their products.

Geopolitics also shapes supply and demand. These days, every 
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new lithium mine or battery plant is strategic matériel in the global 
battle for green dominance. National security has become another 
reason to support mining projects, whether at home or in friendly 
states abroad. But geopolitics also constrains supply. Escalating 
efforts to decouple the West from China could result in an increasingly 
bifurcated global market, with flows of lithium and other “critical 
minerals” routed by grand strategy rather than economic efficiency.

Supply chains are vectors of economic profit and political 
power, artifacts of decisions made by firms and states, sites of grass-
roots protest, and links between far-flung locales connected by the 
sinews of container ships and corporate contracts.100 They are also, 
just as importantly, a set of ecological relations. Embodied in all final 
products are water, energy, land, and raw materials. A lithium battery 
and the car it powers carries within not only refined metals, but also 
the physical waste, water consumption, energy generation, and emis-
sions entailed in their extraction and processing.

In other words, just how green is electric mobility?
This is a less straightforward question than it seems. One 

approach attempts to measure the amount of mining required for an 
individual EV. The answer changes, however, depending on whether 
we measure the weight of metals once they have been refined or also 
include the enormous quantity of waste produced in the process of 
mining. It also matters whether we assesses the material demands 
of EV production in isolation or compared with the raw materials—
including, of course, fossil fuel energy—needed to manufacture and 
operate a traditional vehicle. The response can likewise change dra-
matically depending on the size and type of electric mobility. An elec-
tric SUV consumes a much greater volume of material inputs than 
does a smaller sedan or e-bike. An electric bus is even more resource-
intensive to manufacture, but we might think about the metals that 
go into it differently, knowing that many more people are served by 
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it than by an individual car. Lastly, we might consider the full recy-
cling potential of EV metals—even if only a small percentage of bat-
tery materials are currently recovered.

In other words, behind this seemingly simple query lie all the 
complexities and dilemmas of the energy transition—and of how we 
all, individually and collectively, move around the world.

As a first cut, let’s take a look at a 60 kWh electric vehicle, a typi-
cal battery capacity in Europe (for scale, slightly less than that of the 
Chevy Bolt). Averaging across battery chemistries suggests that each 
one of these vehicles contains around 160 kilograms, or about 353 
pounds, of refined lithium, cobalt, nickel, manganese, graphite, alu-
minum, and copper.101 A larger, luxury EV like Tesla’s flagship Model 
S requires 530 pounds of refined mineral inputs for its hulking 1,200-
pound, 85 kWh battery.102 The average EV battery in the United States 
falls roughly between these two examples, at 70 kWh—which, by the 
way, is double the capacity they were a decade ago.103

When we broaden our perspective to include the inevitable waste 
involved in mining, the quantities balloon. Obtaining this bigger fig-
ure, which better captures the physical footprint of mining and its 
associated impacts, involves a calculation called, fittingly, the “rock-
to-metal ratio.”104 This ratio varies not only by mineral but by spe-
cific deposit. According to a study conducted by USGS geologists and 
Apple supply chain experts, obtaining a single metric ton of nickel 
requires, on average, 250 metric tons of ore and waste rock. A metric 
ton of copper requires 513 metric tons of ore.105 A metric ton of lithium 
from hard rock—the deposit type of all of Australia’s major projects, 
which supplies 37 percent of global demand106—requires a whopping 
1,634 metric tons of ore and waste rock.

In the chapters that follow, we will consider this ratio in the con-
text of brine deposits like Chile’s, which involve mining salty, subsur-
face water rather than hard rock. But suffice it to say that 95 percent 
of the brine evaporates into the dry, hot desert air. Going back to the 
luxury Tesla model, researchers at MiningWatch Canada, an NGO 
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focused on holding the industry accountable, estimate that produc-
ing a single one of these vehicles requires 40.7 metric tons of solid 
mine wastes and 3,400 liters of wastewater—in addition to the hun-
dreds of pounds of materials that actually end up in the battery.107

When we think about the environmental impact of any product, 
it is inevitably a comparative exercise, relative to not consuming the 
product at all or to a less impactful alternative. Here, the relevant 
comparison is between the material needs of electric transportation 
versus those of traditional vehicles with internal combustion engines 
(ICEs). At this point, it is useful to distinguish between stocks and 
flows. This binary, formalized in late nineteenth-century economics 
but applied to social and natural systems of all sorts, captures the 
difference between a snapshot in time versus change over time.108 As 
defined by Irving Fisher in 1896, “food in the pantry” is stock, whereas 
the movement of food into the pantry—say, after a trip to the super-
market—is flow. Flow, by its nature, is measured over some duration 
of time—a day, a month, a year.

These concepts better equip us to analyze the conundrum of com-
paring the material requirements of an electric vehicle with those of 
an ICE vehicle.109

Let’s start with stocks: the materials embodied in each type of 
vehicle. The IEA estimates that 210 kilograms, or 463 pounds, of “criti-
cal minerals” go into the components of a typical EV: battery (the vast 
majority of this figure), electric motor, and car body. According to the 
same measure, the engine, power train, and body of an ICE vehicle 
requires 35 kilograms, or 77 pounds of metals.110 So far, EVs look much 
more materially intensive than traditional cars. One key caveat is in 
order. Because the IEA is only looking at critical mineral inputs, it 
excludes a huge portion of the materials that go into making both tra-
ditional and electric cars—namely, the roughly 2,000 pounds of steel 
and several hundred pounds of aluminum that make up most of the 
body of either type of car.111

Even with this caveat, EVs are significantly more intensive in 
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minerals than their traditional counterparts—and require six times 
more of the critical minerals prone to supply disruptions than ICE 
vehicles. But this conclusion changes when we take into account the 
ongoing flows of energy—specifically, fossil fuels—needed to power 
a gas-guzzler. The average ICE car consumes around 15 metric tons 
of oil over its lifetime—71 times the quantity of minerals embodied 
in an EV.112 This of course does not account for the total volume of 
mined material: Including the 40.7 metric tons of solid waste and 
3,400 liters of liquid waste makes an EV much more comparable to 
an ICE car, even accounting for the vast quantities of gasoline the 
latter gobbles up.

But there is a critical difference: The metals that do end up in EVs 
are recyclable, which could, over time, produce a “feedstock” of recov-
ered materials that replaces extraction. The fuel that powers a car 
can only be used once.113 At the moment, however, the promise of the 
“circular economy” remains exactly that: a promise. Activating the 
reusable potential of electric mobility will require stringent policies 
and massive new investments in recycling capacity.

There is, of course, another crucial variable to consider: emis-
sions.114 This is likewise less straightforward to measure than it might 
seem at first glance. EVs do not produce tailpipe emissions (although, 
like any road vehicle, they do generate localized tire and brake pol-
lution). And, if they run on carbon-free energy, EVs do not contribute 
to climate change at all while they are being driven. But things get 
more complex when we recognize that energy systems are nowhere 
near fully decarbonized: The electricity powering the battery might 
be generated from dirty fossil fuels, and there are life cycle emissions 
of producing the EV, from mine to factory. The extraction and pro-
cessing of metals—including those used to make EVs and charging 
infrastructure—contribute a substantial 10 percent of the global 
greenhouse gases that warm the atmosphere.115

The latest research shows that even accounting for both of these 
sources of emissions, ICE vehicles absolutely contribute more to global 
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warming than do EVs.116 The gap between the emissions of each wid-
ens the cleaner the energy sources—and likewise decreases the dirt-
ier the grid that powers the battery and the energy sources that power 
battery production in the first place. In fact, if 100 percent of the elec-
tricity used to produce batteries and recharge the vehicle comes from 
coal power, the life cycle emissions of electric and traditional cars are 
comparable.117 (As a corollary, the more progress made in decarbon-
izing the energy system, the less carbon would be emitted across the 
life cycle of an EV.) The larger the EV, the higher its material inputs, its 
life cycle emissions from production, and its electricity-related emis-
sions. A large e-SUV powered by a typical American energy mix is only 
slightly less emissions-intensive than a compact, fuel-efficient tradi-
tional car. Some scholars have even suggested that models like the 
hulking electric Hummer might actually negatively impact climate 
mitigation efforts, as it uses a huge quantity of raw materials that 
would otherwise help produce more mass-market EVs, thus delaying 
electrification of the nation’s fleet as a whole.118

Nevertheless, we can decisively say that in terms of helping con-
front the climate crisis, EVs beat ICE vehicles. Electric cars, however, 
are not a panacea,119 and must form part of a broader tool kit of more 
climate-friendly, less mining-intensive, and more equitable transpor-
tation options. The primary driver for lithium demand is the passen-
ger electric vehicle. By that token, reducing the centrality of individual 
EVs in the quest for zero emissions would lessen the pressure on lith-
ium markets—and on landscapes and communities, of course. That 
would mean more mass transit, more walkable (and bikeable) cities 
and suburbs, and more housing density.

Confronting the United States’ love affair with the personal auto-
mobile presents plenty of obvious challenges, from powerful vested 
interests to consumer habits so entrenched that we might consider 
them core to American national identity. But so, too, does the prevail-
ing path forward. It will be an enormous feat not only to produce at 
least 200 million new electric vehicles by 2030,120 but also to retire all 
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the traditional cars. This reflects a more general conundrum of main-
stream approaches to the energy transition. In an economy based on 
growth and profits, it is much more palatable to talk about producing 
new technologies and harnessing new energy sources than it is to sug-
gest banning the incumbent technologies or energy sources that are 
the cause of the climate crisis in the first place.

There is no aspect of the energy transition that better 
illustrates the dilemmas of extraction than electric mobility. As soci-
eties decarbonize, the majority of demand—from 50 to 60 percent—
for energy transition minerals will emanate from this sector alone.121 
For the mining industry, this marks a “momentous change” and bears 
the “good news” of a “fresh source of value” and an “era of reinven-
tion” for extractive firms.122 For affected communities, the moment 
is less auspicious: Between 2010 and 2024, there were 835 allegations 
of human rights abuses across eight important transition mineral 
sectors (bauxite, cobalt, copper, iron ore, lithium, manganese, nickel, 
and zinc).123

Contra the CEOs of major mining companies, extraction isn’t just 
a set of profitable assets or lucrative new markets. It is much more 
than the sum total of mine sites in the world or a subset of economic 
activity. Extraction is fundamentally a political question and an arena 
riven by conflicts—between Global North and Global South, between 
states and firms, between communities and corporations, between 
workers and their bosses. And it would be hard to find a country more 
shaped by those conflicts than Chile.



C H A P T E R  4

Lithium for Chile

On July 16, 1972, Salvador Allende, president of Chile and 
Latin America’s first democratically elected socialist leader, 
addressed a large crowd of Chilean youth in front of a sleek, 

low-slung structure punctuated by a single minimalist tower. Months 
prior, the building had buzzed with the chatter of dignitaries from 131 
countries who had gathered for the third-ever international meeting 
of the United Nations Commission on Trade and Development (UNC-
TAD).1 In form and function, the edifice embodied the promise of Latin 
American modernism. This promise found expression in everything 
from manual workers’ inclusion in architectural decisions to the use 
of domestic construction materials, a strategic choice in the context of 
suffocating US-backed economic sanctions and blockades.2

The occasion commemorated the first-year anniversary of the 
country’s nationalization of the copper sector, a holiday called the 
Day of National Dignity. As Allende explained, centuries of foreign 
control over the nation’s “essential” resource wealth had had pro-
found effects, impeding the very ability of the “Chilean masses . . . to 
feel truly human.”3 In an otherwise lofty speech, Allende’s language 
turned visceral when he described the long reign of transnational 
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capital, which had ruled by “digging its relentless claws into our soil,” 
“hoarding . . . the riches extracted from the bowels of our land,” and 
in the process gaining not only economic profits and political influ-
ence but control over the very “conscience” of Chileans.4 For Allende, 
nationalizing the country’s copper was much more than an economic 
policy. Owning the natural resources that colonial powers had for so 
long used to exploit Chile’s people provided a new, material basis for 
working-class power: “We have not bought our dignity; we have con-
quered it through popular struggle. They won’t be able to crush us.”

Just as copper was central to Allende’s vision of democratic 
socialism, so, too, did it prove pivotal to the coup that deposed him 
on September 11, 1973. Nationalizing the mines brought the Chilean 
government into direct confrontation with the mines’ foreign owners. 
Prior to nationalization, US companies controlled 80 percent of Chil-
ean copper production. Those exports in turn accounted for the same 
percentage of the country’s foreign exchange earnings.5 Shortly after 
Allende won election in 1970, President Nixon had vowed to “make the 
economy scream.”6 When Allende seized the property of American 
mining firms, Nixon had his pretext. Adding insult to injury, Allen-
de’s government charged the companies $774 million as restitution 
for “excess profits,” more than canceling out compensation for their 
assets.7 The punishment was swift and severe. In response to Allende’s 
affront, the US government withheld bilateral aid, downgraded the 
country’s credit rating, influenced debt negotiations with multilat-
eral banks, and indirectly provided funds to a truckers’ strike that 
drove the Chilean economy to a halt.8

Economic chaos provided an opening for dictatorship. Upon tak-
ing power, General Augusto Pinochet commandeered the UNCTAD 
building as his regime’s headquarters, transforming a monument to 
Third World solidarity into the war room of neoliberal reaction.9 From 
this perch, the dictatorship sold off hundreds of state-owned com-
panies and returned the expropriated operations of US-based multi-
national companies like Dow Chemicals and Firestone to their prior 
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owners.10 In the case of copper, Pinochet kept the previously nation-
alized mines under state control—but he made sure to reimburse 
the mining companies that Allende had kicked out of the country.11 
Such compensation was one of many tools to lure foreign capital back 
to extractive enterprises. A series of decrees and laws established 
exceedingly favorable conditions for foreign investors in the copper 
sector, with dramatically reduced tax and royalty rates and new pro-
tections for private mine owners.12

As part of his mission to make Chile desirable for investors, Pino-
chet also kneecapped mine workers. On October 19, 1973, the very 
same day that the military junta declared its plans to reprivatize large 
swaths of the Chilean economy, the “Caravan of Death” stopped in 
Calama, a mining town in the Atacama Desert.13 The soldiers of this 
terrifying unit, which patrolled the country by helicopters, detained 
and subsequently assassinated twenty-six people. Most of the dead 
were workers in the enormous Chuquicamata mine.

The massacre at Calama was the result of a cold political calcu-
lus. Organized workers posed a threat to Pinochet’s political project. 
When the general took power, Chilean workers were more likely to 
belong to a union and more likely to go on strike than in any other 
country in the region.14 When Allende was still in office, rank-and-file 
miners agitated for worker control of production, clashing not only 
with state-appointed managers but also with their union leadership.15

Under Pinochet’s repressive regime, copper miners kept their radi-
cal ardor alive. In 1983, the 26,000-member Confederation of Copper 
Workers went on strike, despite having had their trade federations and 
union meetings declared illegal.16 The copper miners’ work stoppage 
was the first national one under Pinochet’s rule. It shut down three 
of the four state-owned mines in the northern desert that, combined, 
produced a million metric tons of copper.17 As Thomas Miller Klubock, 
a historian of Chile, observed, the 1983 strike exemplified “copper min-
ers’ central role in the resurgence of civilian opposition” to Pinochet’s 
regime.18 Perhaps that’s because their dignity was at stake.
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Protecting private property. Courting foreign capital. 
Attacking unionized labor. In all of these ways, Pinochet’s interven-
tions in the mining sector follow textbook definitions of neoliberal-
ism. On a basic level, neoliberalism is the belief that markets should be 
free from interference. It follows that key economic decisions should 
be made by investors, entrepreneurs, and consumers—not govern-
ments, workers, or communities. Both supporters and critics of free 
markets point to Chile as a marquee example. That these policies were 
implemented by a brutal dictatorship is either an inconvenient fact or 
damning evidence.

The details of Pinochet’s approach to resource extraction unset-
tles this easy understanding of Chile as a neoliberal paradise.19 Gov-
ernments of countries with large oil or mining reserves tend to take 
a keen interest in those sectors, even if their leaders profess a com-
mitment to the principle of laissez-faire. Revenues from natural 
resources, whether in the form of leases, royalties, or direct sales, 
generate state income. Certain natural resources are also often seen 
as strategic from a national security perspective. In the case of Chile, 
Pinochet’s regime not only retained, but actually expanded, the role 
of the state in the mining sector. He simply did so in a manner that 
encouraged more private investment.

Over time, the reforms first adopted under Pinochet dramati-
cally expanded the presence of foreign multinationals in Chile’s min-
ing sector. Today, state-owned Codelco accounts for just a quarter 
of Chile’s copper output.20 But what is perhaps more notable is that 
Pinochet established Codelco in the first place—even as he privatized 
almost everything else. Instead of reprivatizing the copper mines that 
Allende had nationalized, Pinochet consolidated them into one state-
owned enterprise. He did so to appease the more nationalist wing of 
the military, which was suspicious of selling off a sector as strategic 
as copper.21 The military brass also had a direct material interest in 
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the mines: Revenues from copper sales financed about a quarter of 
the military’s budget.22

This curious mix of foreign capital and state control also pre-
vailed in the nascent lithium industry. On January 1, 1979, Decree No. 
2886 declared lithium a strategic state-owned resource to be used 
in the national interest.23 The regime gave Chile’s nuclear agency the 
right to stockpile lithium, a key ingredient in thermonuclear weap-
onry, and required its sign-off for any legal act pertaining to the ele-
ment.24 The decree also, and most consequentially, banned new leases 
for lithium mining.25 Any companies that already had rights to mine 
lithium would retain them, but no new leases would be issued.

The unusual structure of Chile’s contemporary lithium sector 
is the ongoing legacy of this Cold War–era decree. Despite the fact 
that the country holds nearly a third of the world’s lithium reserves 
and produces 20 percent of the global supply, Chile’s lithium indus-
try remains in the hands of just two multinational companies, both 
of which were lucky enough to own concessions predating the ban. 
These two companies—Albemarle and SQM—control all lithium 
extraction on the vast Atacama Salt Flat.

The mineral potential of the Atacama Desert salt flats had been 
recognized in the early 1960s, when William E. Rudolph, geolo-
gist for the Anaconda mining company, was hunting for new fresh-
water sources to process copper and stumbled upon lithium-rich 
brine instead.26 But it wasn’t until 1974, soon after Pinochet’s violent 
coup, that lithium development began in earnest. That was when 
Pennsylvania-based Foote Mineral Co. noted “a change in the politi-
cal climate” and became interested in Chile’s lithium resources.27 The 
origins of lithium mining in Chile, in other words, are inseparable 
from the dictatorship.

Less than a year into the new regime, a delegation consisting 
of Foote’s president, its manager of international marketing, and 
its chief geologist headed to the northern desert. They were accom-
panied by a geologist from the Chilean state geological agency. The 
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timing was auspicious. Chile’s lithium had been discovered but not 
yet exploited. A new dictator, friendly to US corporations, had just 
taken power. And since lithium had not yet been declared “strategic,” 
there were few if any barriers to entry into the sector. The lithium 
frontier was wide open for corporate extraction. It was fitting, then, 
that Foote’s company magazine referred to the Atacama Salt Flat as 
“lithium El Dorado” and recounted the delegation’s journey in the 
style of a colonial-era chronicle:

From San Pedro to the southern part of the Salar, where the brine 

had been found, was a long haul, three hours of careful driving. 

Much of the distance, about 100 kilometers (60 miles), they bumped 

and rattled along in a Chevy pickup truck over salt flats and only 

slightly improved sandy terrain. But if the so-called road was 

rough, the view was unusually picturesque, as if to compensate for 

the riders’ discomfort. On their left, the Andes mountains towered 

some 19,000 feet above sea level, and every so often a snow-capped 

smoking volcano rendered the scenic panorama even more strik-

ing and surrealistically beautiful.28

The effort of traversing the challenging terrain proved more than 
worthwhile for Foote. The brine they tested had a lithium concentra-
tion of 1,500 ppm—five times higher than the company’s deposit in 
Silver Peak, Nevada—positioning the location as a “world champion 
in lithium resources.”29 With this tantalizing discovery in hand, Foote 
and Chile’s state development agency, CORFO, entered into negotia-
tions that would result in the nation’s first contract to explore and 
extract the mineral via a joint venture.30 Over the next several decades, 
Foote’s agreement with the Chilean government, its Atacama lithium 
mine, and its Silver Peak mine were acquired by Albemarle, which 
continues to operate the facilities today.

The other lithium mining operation in the Atacama Salt Flat, 
SQM, also owes its presence there to the dictatorship. The firm had 
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been nationalized by Allende; Pinochet privatized it.31 A series of 
subsequent buyouts and transfers made SQM the sole proprietor of 
lucrative lithium assets that conveniently predated the 1979 ban on 
new leases.32

At the time of this writing, Albemarle and SQM continue to enjoy 
what is in effect a legally sanctioned private duopoly. Paradoxically, 
the strength of the companies’ ties to the country’s lithium sector—
the decades of physical investments and contract negotiations—
gives the state an advantage. Both corporations have paid out too 
much in the sunk costs of mining equipment and political pressure 
to simply step away from their valuable lithium assets. State officials 
have made some use of their bargaining chip. They have wrung the 
two firms for a larger cut of revenues, while also attempting to attract 
additional lithium companies to the countries’ many salt flats. But 
in stark contrast to Allende’s radical takeover of the copper indus-
try, successive Chilean governments have resigned themselves to the 
enduring presence of Albemarle and SQM.

This status quo has not gone uncontested. The gap between the 
palpable potential of public control and the reality of corporate domi-
nance has provoked lithium nationalism. This is the recurrent dream 
of extracting resources not for global export or corporate profits, but 
for Chile—as a fount of development and, in Allende’s stirring lan-
guage, dignity.

For researchers like myself, it can be difficult to observe 
the inner workings of extractive economies: closed-door negotiations 
between ministers and executives; complex formulas to allocate state 
revenues and corporate profits; volatile commodity markets; remote 
extractive frontiers; proprietary control of the most basic informa-
tion; limited regulatory oversight and democratic accountability. 
These features form a breeding ground for corruption and regulatory 
capture.33 They also hinder the basic tasks of scholarly investigation: 
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accessing sources, verifying facts, collecting documents, and trian-
gulating across diverse perspectives.

Undeterred, I’ve searched for cracks in what Franz Kafka called 
The Castle. Wandering the endless hallways of this edifice of opac-
ity, I’ve often been drawn to the mid-ranking bureaucrats who 
populate its many cubicles. Neither elected officials nor high-level 
ministers, these unsung functionaries implement decisions made by 
others—and command an intimate, workaday knowledge of other-
wise abstract concepts. At their desks, amid the reams of dry memo-
randa and calendars of endless meetings, they experience firsthand 
the messy encounter of regulation and reality, the fine art of corpo-
rate evasion, the limits of government authority, and, on occasion, 
the unexpected moments when the powerful can be held to account. 
They are also pulled in multiple directions by competing centers of 
political gravity. In their quiet way, then, these bureaucrats personify, 
even humanize, the grand forces of history in all their complexities, 
contradictions, and changes.

Or so I told myself when I decided to trek across Santiago to visit 
Chile’s nuclear agency, located on the slopes of a hill in a residential 
area of the tony Las Condes sector of the city. Since the 1970s, the 
agency has retained a crucial, albeit somewhat obscure, role in the 
country’s lithium industry. In a holdover from the Cold War era, any 
legal act pertaining to lithium requires the agency’s approval, includ-
ing renewals of or revisions to the contracts for the two large-scale 
mines on the Atacama Salt Flat. Meeting with nuclear bureaucrats 
gave me an oblique way to enter the enigmatic world of lithium. And 
oblique, I’ve found, is often best.

As I walked from the bus stop, a long row of ranch-style, single-
family homes with the requisite bright green, manicured lawns 
stretched along my left. To my right, an enormous, privately owned 
soccer field. The great blue sky was cloudless, the streets quiet save 
for an occasional car or the faint staccato of a garden sprinkler. When 
the agency’s campus came into view, its domed reactor building and 
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modernist offices transported me to the to US version of the 1960s, 
a cinematic montage of a nuclear laboratory superimposed on the 
architecture of suburbia. The soaring Andean Mountains that formed 
the scene’s backdrop were the only reminder that I was in Chile.

After a brief screening by military guards, I was greeted by my 
guide. Felipe Mujica, the nuclear agency’s senior industrial officer, 
had spent almost four decades in the mining industry, specializing 
in automation and communications technology, before joining the 
nuclear agency. He was used to mediating between the public and 
private sector.34 As we sat down at a long conference table, Mujica 
captivated me with an endless stream of tales that moved fluidly 
across Chile’s many histories of extraction—fables that, regardless of 
the century or decade in question, ended with the same moral.

He recounted the era of copper nationalization under Allende and 
Pinochet’s efforts to woo back foreign capital, pausing for a moment to 
recommend The Shock Doctrine, Naomi Klein’s bestseller on “disaster 
capitalism” that devoted substantial attention to Pinochet’s coup and 
regime.35 He then traveled farther back in time, to the late nineteenth-
century War of the Pacific. Nominally fought between Chile, Peru, and 
Bolivia, this conflict was in reality a proxy battle on behalf of British 
nitrate companies.36 Next came the devastation wrought by the Ger-
man invention of synthetic nitrates in the early twentieth century, a 
discovery that wrecked the economy of the Atacama Desert—home 
to the only naturally occurring nitrate deposits of sufficient concen-
tration to mine.37 As he spoke, I thought of the buried bodies of those 
disappeared by Pinochet’s regime and interred in the northern, arid 
expanse. So many ghosts haunt this extractive frontier.

For Mujica, all these episodes illustrated the national tragedy 
of an extractive economy. As Chile’s lithium exports rose in global 
prominence, this tragedy risked repeating itself. Although Mujica 
noted the ecological impacts of lithium extraction (referring to the 
process of evaporating water in a desert as “contradictory”), he was 
speaking as a technocrat, not an environmentalist, and was most 
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concerned about the state’s limited capacity to monitor and regu-
late the sector. He saw this capacity as undermined by a lack of even 
the most basic knowledge about the activities of the two firms that 
controlled all lithium extraction in the country—a legacy of Pinochet 
that had left bureaucrats “terrified” and unable to see the state as a 
regulating body.

The anthropologist James Scott coined the phrase “seeing like 
a state” to describe the ways that states use maps, statistics, and 
other tools that survey, standardize, and measure to turn the messi-
ness of everyday life into the moldable clay of governance.38 Pinochet 
selectively dismantled state capacities. During the dictatorship, the 
military saw a boon in spending, while social services like housing, 
healthcare, and education were put on the chopping block.39 As we 
saw with the establishment of Codelco, the dictatorship did inter-
vene in the economy. Beyond copper, there were generous subsidies 
for the forestry industry and public R&D to help the salmon sector.40 
But the goal here was to encourage investment and protect private 
property—not to regulate capitalists. Lithium exemplifies Chile’s 
inability to see like a state. The nuclear agency, despite its expan-
sive legal mandate, had neither a laboratory to test lithium samples 
bound for the container ships departing Chile’s ports nor a shared 
database with the customs agency to ensure that export quotas were 
not being exceeded.

Just weeks before our conversation in February 2019, these lacu-
nae in lithium governance had made international headlines. An 
internal audit at the nuclear agency revealed “significant errors” in the 
databases tracking Albemarle and SQM’s physical exports and their 
contractual quotas.41 The discrepancies between the nuclear agency’s 
database and the custom agency’s database revealed a pattern of 
excess shipments over a period of thirty years (1984–2015), spanning 
lithium’s evolution from a little-known industrial input to an essen-
tial ingredient for the electronics and auto industries. For regulators 
and reporters alike, the key question was whether the companies’ 
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practices represented intentional fraud or an innocent oversight. The 
nuclear agency proposed an investigation to get to the bottom of it.42 
But the investigation never took place.43 And the very fact that it took 
thirty years for the discrepancies to come to light underscores the 
trademark opacity of extractive sectors: mining in peripheral regions 
with limited government presence and rare media scrutiny; hard-to-
track physical shipments from mine to refinery, refinery to port, port 
to ship; number crunching at the customs house, painstakingly cali-
brating contents between contract and container.

As it turned out, the database mismatches were just the tip of the 
iceberg of a tense drama between a government dependent on min-
eral exports and the mining companies that control the production, 
logistics, and even basic information in a strategic sector.

“Chaos.” “A giant disorder.” The strong words sent slight 
ripples across an otherwise calm face. I was talking to Patricio Agui
lera, who served as the nuclear agency’s executive director from 
November 2015 to October 2018.44 We were seated across from one 
another in a Starbucks tucked among the government buildings 
where he had spent his decade-long career in the Chilean state.

Aguilera directed the agency during a particularly critical 
period. With the EV transition picking up momentum, lithium had 
acquired a new global importance. At the same time, Albemarle and 
SQM’s actual and alleged corporate misbehavior put lithium mining 
in the political spotlight in Chile. The growing market for a previ-
ously minor export, combined with increasing consciousness of its 
impact on the environment and mounting awareness of complex 
and shady corporate dealings, meant that bureaucrats and citizens 
alike began demanding major reforms. To that end, then president 
Michelle Bachelet’s center-left government established a top-level 
National Lithium Commission that assembled representatives of 
the public and private sectors, labor, Indigenous communities, and 
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international experts for six months of research, site visits to the 
Atacama, and deliberations on the future of lithium in Chile. The 
resulting report, published in January 2015, outlined a Goldilocks 
governance model: minimize the ecological harms and economic 
inequities of this extractive sector and maximize its benefits to the 
public good.45 The mining sector would have to pay more for the 
privilege of extracting the country’s lithium, and Chile would invest 
the resulting funds in technological innovation. In other words, the 
report laid out a path for Chile to escape the trap of extraction and 
vault itself into the value-added chemical and manufacturing pro-
cesses downstream of mining. Central to this vision was the report’s 
final recommendation: a state-owned lithium company.

This vision of lithium for Chile—environmentally friendly and 
economically dynamic—stood in ever sharper contrast to reality. 
The years stretching from 2014, when the National Lithium Commis-
sion first met, through 2019, when the findings of the nuclear agency’s 
audit of Albemarle and SQM were made public, were punctuated by 
one lithium-related scandal after another.

While the audit was still ongoing, the nuclear agency denied 
Albemarle’s request for a tripled export quota. Despite Albemarle’s 
concerted lobbying, already wary government officials remained 
skeptical that the company could triple its output without extract-
ing additional brine in a region already under severe water stress.46 
It didn’t help the firm’s case that they refused to release data that the 
state had requested on the size of their lithium reserves.47 An even 
bigger flare-up concerned a subject of direct material interest to the 
state: cash. In 2021, the state development agency, CORFO, brought an 
arbitration against Albemarle for allegedly underpaying its royalties 
to the state by $15 million.48 Initially Albemarle denied these charges, 
but after three years, in April 2024, it entered into a settlement agree-
ment. That agreement did not include any admission of wrongdoing. 
But it did note that there was a discrepancy between CORFO’s and 
Albemarle’s respective calculations of the royalties owed, and that the 
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payment of $15 million was intended to align Albemarle’s payments 
with the exact amount that CORFO had claimed was due.49

The controversies swirling around SQM were even more serious. 
The company was already infamous for its links to the bloody Pino-
chet dictatorship, family nepotism, and illegal trading among its vari-
ous holding companies.50 Overlapping with the commission’s work and 
Aguilera’s tenure, the Chilean public learned that the company had 
sent illicit payments to former and current politicians from across the 
political spectrum, including President Bachelet’s Socialist Party.51 It 
was ultimately revealed that SQM had made almost $15 million in ille-
gal political contributions (a polite phrase for bribes) over seven years. 
The company’s massive lobbying effort paid off, resulting in weakened 
environmental oversight and reduced fines in the case of regulatory 
violations.52 In January 2017, the US Securities and Exchange Commis-
sion fined the company $15 million for the infractions pursuant to a 
criminal complaint, while the US Department of Justice fined the com-
pany another $15 million in a parallel civil action as part of a deferred 
prosecution agreement (which ended in 2020). But Chilean prosecutors 
ultimately settled for a mere $4.2 million, only a third of which went to 
the state.53 The rest was donated to foundations chosen by the firm.54

Extractive sectors are notorious for corruption, but SQM’s 
scandals were so many it boggles the mind. In addition to the illegal 
campaign financing, SQM was accused of massively underpaying roy-
alties owed to the state, tax fraud, registering mining and water rights 
that belonged to the state agency CORFO, violating labor law, and 
tampering with the environmental monitoring system.55 (Most if not 
all of the proceedings initiated against the company except for those 
alleging labor law violations were terminated or suspended—which 
only provoked more public outrage.) Despite these many scandals, on 
January 17, 2018, CORFO and SQM signed a new agreement that tripled 
the company’s lithium quota and extended its lease to 2030.56 In late 
April, the deal was approved by the nuclear agency, despite officials’ 
initial misgivings.57
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Widespread concerns about corporate corruption incited its his-
torical nemesis: resource nationalism. Regulators might have been 
willing to sign off on the deal, but the Chilean people were not. An 
outraged group of trade union confederations and left-wing elected 
officials formed a Lithium for Chile movement that demanded nation-
alizing the company.58 On January 29, 2018, just two weeks after the 
agreement had been finalized, Lithium for Chile organized a protest 
in the capital.59 The next day, resistance erupted along the salt flat. 
The Council of Atacameño Peoples organized a blockade of CH-27, 
the main highway in northern Chile.60 Discontent spread to Con-
gress, where lawmakers shared the public outrage and nationaliz-
ing impulse. Chile’s lower house of Congress voted to urge President 
Bachelet to reject the contract and establish a state-owned lithium 
company; in October of that year, the body voted in favor of national-
izing SQM.61 These votes were effectively symbolic, but they nonethe-
less stamped an official seal on popular indignation.

Amid the swirling scandals and demands for expropriation, one 
question was on everyone’s mind. Why would the government sign 
a contract with a firm that was at the center of so many legal dis-
putes and was universally perceived to have betrayed public trust? 
The answer reveals much about the power relations that structure 
resource extraction in places like Chile.

Until the ink was dry, the contract was by no means a cer-
tainty. Eduardo Bitran, executive vice president of CORFO and one 
of the government’s two chief negotiators, had threatened to both 
terminate SQM’s prior contract and force the company to pay res-
titution to the state, above and beyond its outstanding debts, as 
compensation for committing “moral damage” and discrediting a 
state institution.62 But once the contract was signed, both Bitran 
and Aguilera, the other chief negotiator, asserted that the contract 
marked a major, even historic, advance in the economic benefits 
that a Global South government had been able to wrest from a mul-
tinational corporation.
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How should we interpret these contradictory statements? Do they 
represent the post hoc justifications of embarrassed bureaucrats? Or 
did government negotiators outmaneuver their corporate counter-
parts, winning major concessions?

The Chilean economy, and in many ways the state itself, relies on 
export-oriented mining and agriculture. Barring a deeper change 
to that model, foreign investment is a political necessity. An ear-
lier generation of Global South leaders turned to expropriation as a 
path out of dependency, but changes in the architecture of the global 
economy have made this path much riskier. Free trade agreements, 
like the one Chile signed with the United States in 2003, empower 
investors to sue national governments over policy decisions that 
threaten profits.63 The threat of legal action, combined with the 
state’s deep fiscal reliance on extractive sectors, tightly binds regu-
lators’ hands.

And yet: Chile had some power over SQM. Like any mining com-
pany, SQM had outlaid substantial, site-specific physical investments 
in lithium mining for decades. Their brine pumps and evaporation 
ponds, all customized to the particular depth and density of the Ata
cama reserves and to the exceptional intensity of the sun beating 
down on the high Andean plateau, had cost the company over $2 
billion, with an additional $1.4 billion planned by the end of 2024.64 
These investments were designed to maximize extraction and there-
fore profit. But they also amounted to enormous sunk costs, tether-
ing SQM in place and motivating the company to offer concessions, 
including higher royalties, that might ensure fruitful future pro-
duction and sales. SQM’s conundrum is an example of what econo-
mist Raymond Vernon famously dubbed the “obsolescing bargain” 
of resource extraction: The longer that any mining or fossil fuel 
firms operate in a given country, the more their negotiating position 
erodes.65 Chile, in other words, lacked the power to escape extractive 
capitalism but had the leverage to negotiate better contracts.

In my conversations with Aguilera and Bitran, both negotia-
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tors underscored their achievements. Compared with prior agree-
ments, the 2018 SQM contract (and the 2016 Albemarle contract it 
was modeled on) substantially increased the total revenues each 
company paid the state. Aguilera reckoned that the economic ben-
efits “between SQM and Chilean society” were now split evenly.66 The 
increased royalty payments would flow not only to the state’s general 
budget, but also to regional and municipal governments and Indig-
enous communities. SQM would additionally contribute funds for a 
new Clean Technologies Institute. In addition, any refined lithium 
that the company sold within Chile’s borders would receive a 25 per-
cent discount to incentivize a domestic battery supply chain.

In our interview, Bitran emphasized that the new royalty rate 
was “the highest in the world.”67 To underscore the point, he used lan-
guage that resonated with the region’s long history of resource sover-
eignty and the growing movement to nationalize lithium. As he had 
put it during a prior radio appearance, “With a tough, strong negotia-
tion . . . we have managed to recover lithium for Chile.”68 But extrac-
tive investment is a double-edged sword. State leverage emanates from 
the very same source as corporate power: mutual, yet asymmetric, 
dependency.

As our conversation unfolded, Bitran tacked between confidence 
and defensiveness—the sword’s two edges. When I pushed him on 
how he could even negotiate with a firm guilty of “moral damage,” he 
asserted he had no choice. As he explained, not renewing SQM’s lease 
wouldn’t have forced the company out of the country; it simply would 
have limited their operations to “extracting potassium,” which they 
also have rights to.69 He also didn’t see full expropriation as a viable 
option, given the hefty sum ($5 billion) dictated by the constitution. In 
direct response to the congressional lawmakers who called on Presi-
dent Bachelet to reject the contract, he fired back: “What is the alter-
native? What do you propose? What could you have done that would 
have been better for the country?”70 His questions were heavy with 
historical baggage and unfulfilled promises.



	 L ithi    u m  for    C hile    � 89

A thousand miles to the north, the conflict over lithium 
was far from settled.

The new dispensation may have stabilized the industry, sent more 
money to state coffers, and guaranteed local communities a piece of 
the economic pie. But in the Atacama Desert, on the front lines of 
lithium mining, the industry continued to cause local environmental 
and social harm—and provoke contention. At the heart of the conflict 
is a seemingly technical question: Is brine water?

At corporate conventions and in interviews with lithium execu-
tives, the people I spoke with wanted me to understand that brine is 
emphatically not water.71 “Important to make a difference between what 
is freshwater and what is brine.”72 “There’s been a lot of talk about water, 
of course we extract brine.”73 And, most simply, “Brine is not water.”74 
SQM’s green initiatives website, Sustainable Lithium, proclaims that 
brine isn’t water and that “it is not suitable for human or animal con-
sumption.”75 The emphatic tone in which my sources expressed this 
statement suggests that it isn’t only, or primarily, a scientific claim, but 
a normative one. If, as lithium company personnel insist, brine is not 
water, then it does not merit the same protection as water. At a deeper 
level, it is not as valuable or important as that life-sustaining liquid.

As a corollary, lithium companies claim that their operations have 
zero impact on freshwater. Speaking at an exclusive corporate confer-
ence in Santiago in 2019, Ellen Lenny-Pessagno, then Albemarle’s top 
manager for Chile and now the firm’s global vice president of govern-
ment and community affairs, issued the industry’s standard talking 
points on this issue: “We have essentially no impact on freshwater.”76 
Appealing to the ethos of the green capitalists in the audience, she 
said, “We are using passive solar energy to concentrate the brine,” a 
process she described as “very natural” and using no chemicals. (In 
fact, the process of producing lithium carbonate from brine does use 
chemicals, specifically calcium hydroxide and sodium carbonate.77)
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Brine pumping, Lenny-Pessagno continued, cannot affect water, 
since “freshwater doesn’t mix with brine” when pumps remove brine 
from the nucleus of the salt flat. She then made the bolder argu-
ment that extracting pushes freshwater upward, creating new sur-
face lagoons. Thus, this executive not only asserted that lithium 
extraction doesn’t damage the environment, but more optimistically 
asserted that it “improve[s] the environment.” Most emphatically, 
Lenny-Pessagno asserted, “While we produce lithium, what we really 
produce is sustainability,” invoking a vision of healthy ecosystems in 
northern Chile to zero-emissions vehicles at the other end of the sup-
ply chain.

Lenny-Passagno and her executive colleagues are using “water” 
and “freshwater” interchangeably to mean drinkable freshwater. But 
they are not synonymous. As one research article on the subject points 
out, the distinguishing feature of water is not whether it is directly 
drinkable, but rather its capacity to act as a solvent that carries nutri-
ents and other elements to cells and play liquid host to “vital chemical 
reactions.”78 From estuaries to the ocean to the world’s many hyper-
saline lakes, salty water is itself part of the earth’s biosphere. It is this 
life-supporting function of brine that SQM dismisses: “In the core of 
the salar [the Atacama salt flat] there is only a salt crust and there has 
never been any flora or fauna. Nor has any element of environmental 
interest been recognized” (emphasis added).79 Even as scientists are 
busy identifying the microscopic beings that populate global desert 
ecosystems, the lithium company’s blunt, confident negation of these 
efforts and their findings raised another question: What counts as 
life, and, just as importantly, as life worth saving?

This question ricocheted across my field sites, from Chile to Nevada 
to Portugal. It surfaced amid mining plans threatening to render a 
wildflower extinct, to decimate already endangered sagebrush habitat 
(“the largest and most threatened ecosystems in North America”80), 
to destroy the site of the US government’s brutal massacre of Paiute 
people, and to contaminate a river that supports agropastoral liveli-
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hoods. Of course, accelerating climate change is also wreaking havoc 
on biodiversity, Indigenous lands, and agricultural harvests.

Zooming out to a planetary scale, the urgency of the energy tran-
sition only intensifies with each passing year, as do the conflicts along 
its supply chains. But for those on the front lines of the expanding 
lithium frontier, the two sets of sacrifices don’t cancel out. Rather, 
they compound one another.

The Chilean state itself does not recognize brine as a form 
of water. This regulatory gap is an artifact of Pinochet’s 1981 Water 
Code, which established a market for water, resulting in a uniquely 
privatized and unequal water system that favors large corporations 
in water-heavy industries such as mining and agriculture.81 It should 
not be surprising that the exclusion of brine from the official defini-
tion of water has, in recent years, complicated the state’s attempt to 
regulate lithium mining.82

Copper stands out as by far the thirstiest of the sectors in the 
northern desert, with copper companies owning almost 50 percent 
of the water rights in the Atacama Salt Flat basin. Lithium compa-
nies, however, receive a double benefit from the legal framework. 
According to their contractual quotas, the two companies together 
can use 264 liters per second of freshwater and extract 2,142 liters 
per second of brine.83 They thus own significant water rights (10 
percent of freshwater rights in the basin, while all households com-
bined hold 2 percent84), yet the brine they extract is not regulated 
as water.

With the help of the intense sun, 95 percent of the water con-
tained in the brine is sucked up into the air. Ingrid Garces, a profes-
sor of chemical engineering at Chile’s University of Antofagasta and 
an expert on the lithium industry, calculates that for every ton of 
lithium produced, 2 million liters of water are evaporated—none of 
which is considered water under Chilean law.85 And if and when any 
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of these companies exceeds its contractual quota, as is alleged to have 
occurred, the problem is even worse.

Although the Chilean state hasn’t budged in its definition of lith-
ium brine as not-water, it has shown more interest in regulating the 
sector’s impact on the environment in recent years. In 2016, Chilean 
regulators sanctioned SQM for illegal actions that threatened the del-
icate ecosystem of the salt flats, including tampering with the alert 
system of its freshwater monitoring wells, overextracting brine, and 
failing to report declining populations of the desert’s carob trees.86 
In response to the threatened sanctions, SQM agreed to implement 
a “compliance program” consisting of new monitoring systems. But 
the company also asserted that any harm it had committed was “mar-
ginal.” In 2016 and 2017, the General Water Directorate (DGA), which 
manages Chile’s water, declared the two rivers that serve the Atacama 
Salt Flat basin to be “exhausted.”87 In 2018, the same agency issued a 
prohibition on using groundwater for extraction in the Atacama Salt 
Flat.88 And in 2022, the Superintendency of the Environment (SMA) 
opened a sanctioning procedure (“procedimiento sancionatorio”) 
against Albemarle, SQM’s neighbor on the salt flat, for overextracting 
brine as well as for failing to comply with the early warning system by 
immediately reducing extraction levels, threatening to impose nearly 
$5 million in fines.89 That same year, a different government agency 
sued Albemarle and two copper mining companies that operate in 
the Atacama for causing “serious, permanent and irreparable dete-
rioration of the aquifer, of the Tilopozo plains, of the fauna, and of 
the life systems and customs of the Peine Indigenous Community.”90 
In December of 2024, this lawsuit ended in a negotiated agreement 
requiring all three companies to restore the water system, remediate 
the environment, and compensate Peine.91

Despite the state’s escalating efforts to rein in mining, northern 
Chile remains a massive extractive zone. One key reason is govern-
ment reliance on mining revenue, which tilts the scale in companies’ 
favor by taking government’s most powerful enforcement tools, such 
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as revoking the permits required to operate, off the table.92 But time 
and again, when I asked regulators why the newly spirited enforce-
ment actions had failed to curb extraction, they pointed to a seem-
ingly technical culprit: the lack of objective data on environmental 
impacts. Rather than carrying out their own monitoring operations, 
the state relies on corporations’ voluntary compliance and self-
monitoring. The system of self-monitoring presumes corporate good 
faith. But corporations maximize value, not virtue.

Powerful firms not only extract lithium but control—and hide—
crucial information about their operations and their environmental 
impacts. This fact puts bureaucrats in a bind: How can you regulate 
what you do not know? Carolina Díaz, an environmental biologist 
who coauthored a Chilean government report on the Atacama Des-
ert’s fragile water system, was adamant that corporate prerogatives 
pervert scientific inquiry.93 A data point: SQM’s contract stipulates 
its right to review government agency studies prior to publication.94

Díaz and I were chatting in the offices of her environmental con-
sulting outfit, Amakaik. I asked her thoughts about lithium mining 
in the Atacama Salt Flat. She replied bluntly: “My opinion is that it 
isn’t sustainable at all. But I don’t have the data to prove this. That’s 
because all the data is in the hands of private companies.” And she 
added, “If you don’t have your own data, it’s difficult to oversee” the 
companies being regulated.

Díaz complemented her concern about the lack of government 
data with concerns about the quality of private data. She listed a 
number of problems. For starters, mining companies collect data for 
specific purposes, such as complying with regulatory requirements. 
Each firm also uses its own methodology, designed by whichever pri-
vate consultancy it contracts for the purpose. Each only measures 
freshwater, brine, and flora and fauna in the part of the basin in which 
it operates. And so on.

According to Díaz, this collection of partial and inconsistent 
data leaves the state unable to independently verify the most basic 
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aspects of their own environmental management plans, for exam-
ple, whether SQM is reducing its use of brine. More generally, the 
state’s de facto decision to delegate governance to corporations 
makes it more difficult to assess the environmental status of the 
salt flat and the broader ecological and water systems in which it is 
embedded. The number of actors demanding access to the region’s 
waters—lithium and copper mining operations, agriculture, tour-
ism, Indigenous communities—requires a comprehensive manage-
ment program.95 Such holism remains elusive in a system where the 
state relies on individual corporations.96

Even in an imagined world of perfect information, other hurdles 
stand in regulators’ way. As Mónica Musalem Jara, a regulator at 
Chile’s water agency, told me: “There is no doubt that it is a single 
system: freshwater and brine.”97 But she lamented the “total regula-
tory disorder” that reigned over this holistic hydrological system—
exacerbating water scarcity in the desert.

This regulatory disorder, both symptom and cause of the 
dominance of extractive capital over the rugged landscape of the Ata-
cama Desert, has prompted local backlash.

Conflicts began in the 2000s, when residents filed complaints 
against SQM with national water, environmental, and health agen-
cies. The mining camp was releasing its sewage directly into the sur-
rounding environment, they alleged, and the mining operations were 
drawing freshwater illegally from unauthorized wells.98 The ensuing 
protest prompted mining companies to think more carefully about 
how they distributed benefits in the hopes of diffusing, or better yet 
preempting, local tensions.99 In 2012, Rockwood (later acquired by 
Albemarle) reached an agreement with Peine that inaugurated the 
practice of sharing a percentage of royalties with a directly affected 
community. In 2016, Albemarle (which had by then purchased Rock-
wood) negotiated a similar arrangement with the Council of Ata-
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cameño Peoples, which represents all eighteen of the Indigenous 
communities that ring the Atacama Salt Flat. Albemarle now chan-
nels 3.5 percent of its mining royalties to local projects—a sizable sum 
totaling $10 to $15 million annually (based on 2022 production lev-
els).100 Following in Albemarle’s footsteps, SQM committed to invest-
ing $10 to $15 million annually in sustainable development initiatives 
in Atacameño communities.101

These royalty-sharing agreements are a form of what’s known as 
corporate social responsibility. Corporate social responsibility is an 
umbrella concept that covers everything from company-funded soc-
cer fields and schoolhouses to corporate promotion of causes ranging 
from Indigenous rights to women’s empowerment. These practices 
gelled in the early 2000s.102 By that time, multinational mining com-
panies had increased their presence in the Global South, responding 
to looser regulations designed to attract foreign investment. Pre-
dictably, the combination of more mining and weaker governance 
resulted in human rights abuses and environmental impacts, which 
began to take a reputational toll.

Fearing a backlash, in 2002 some of the world’s largest mining 
corporations founded the International Council on Mining and Met-
als under the banner of “sustainable development.”103 The compa-
nies jointly committed to a form of extraction that would mutually 
benefit community and corporation.104 In Chile, Albemarle and SQM 
have embraced this vision, touting inspiring stories on their web-
sites of a newly built community center and cooperatively owned 
vineyards.105 But assessing the overall impact of the millions of dol-
lars disbursed through royalty sharing agreements would require 
objective information and governmental oversight. Both are in 
short supply.106

The consequences of corporate social responsibility go beyond 
its stated aims. One effect is to divide its residents between those 
who benefit from the largesse and those who do not. The vineyard, 
for example, has provoked discord between the farmers participating 
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in the program and their neighbors over a familiar point of tension in 
the Atacama: water access.107 Sometimes corporate overtures back-
fire: The Atacameño council rejected SQM’s entreaties, prompting 
the company to approach each of the eighteen communities, one by 
one, to negotiate individual agreements.108 And in a handful of cases, 
corporate social responsibility initiatives have actually provided 
resources for communities to resist the mine’s influence.

This last situation is how Francisco Mundaca came to run an envi-
ronmental monitoring unit funded by Albemarle. When I first met 
Mundaca, a civil engineer specializing in hydrology from the commu-
nity of Toconao, he was glad the lithium company was paying for cru-
cial training to teach Atacameño community members how to monitor 
“water and biotic” impacts.109 He was less sanguine, however, about 
whether the resources provided were adequate to the task: the funding, 
for example, did not cover physical equipment. Mundaca also spoke 
of a deeper challenge. How, exactly, would the community members 
responsible for auditing the environmental toll of lithium mining main-
tain autonomy from the lithium company financing the monitoring?

Later that same day, I saw Mundaca again. He was one of the 
speakers at an educational event—“Extractivism and Indigenous 
Territory”—organized by the Council of Atacameño Peoples in March 
2019. But before I could satisfy my curiosity about how Mundaca 
would navigate his company-funded role in a discussion critical of 
lithium mining, I witnessed a community trying to wrest its power 
back from the mining companies.

I entered the squat, whitewashed adobe building on San Pedro’s 
main square, the Plaza de Armas, through its curved archways. I was 
early, wanting to make sure I had a front-row seat. By the time the 
program began, the small community center was packed, with every 
seat taken and many attendees standing. For this tourist hub, the 
crowd was unusually diverse. In the audience I saw residents of Ata-
cameño communities; those who made their living as tour guides, 
artisans, or service workers in the booming hospitality industry; and 
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even some foreigners—the group that usually predominated in every 
other social setting I had experienced in the town.

I felt their rapt attention as Sergio Cubillos, then the Council’s 
twenty-nine-year-old president, began to speak. Cubillos hailed from 
Peine, the village that was the first to negotiate a royalty distribu-
tion agreement with Rockwood (later acquired by Albemarle). A vil-
lage with a history of “vexed” relations with both the lithium and 
copper industries, Peine has borne the brunt of the water impacts 
of resource extraction.110 At the same time, residents have become 
highly dependent on the mining sector for jobs, with a majority of 
working-age adults either employed in the lithium industry or in 
mining-related services.111 But residents of Peine have been vocal 
about the impacts of extraction, despite their economic dependency 
on the mining industry.

Cubillos’s opening remarks set the tone for the rest of the event: 
He declared the topic of the conversation to be “extractivism”—
which, as he noted with a nod to the diverse constituencies in atten-
dance, “threatens tourism, agriculture, and Atacameño culture.” 
Most importantly, he wanted to discuss “how to combat it.”112 Cubillos 
already had a reputation for taking a stronger stance on mining than 
his predecessors in council leadership. Growing up in Peine, Cubillos 
came to understand mining’s “impact on the social fabric,” with an 
economy based on the cash nexus of wages displacing one centered 
on communal labor, agriculture, and herding. This shift initiated 
before he was born. Starting in the 1970s, drought conditions begun 
to make pastoral livelihoods difficult. Over the decades that followed, 
intensified copper mining further exacerbated water scarcity. Many 
families that had once grazed sheep, llama, and goats in verdant pas-
tures gave up herding entirely.113 Then lithium mining came along, 
desiccating the landscape even more.

Cubillos was part of a generation of young leaders radicalized by 
these changes, having participated in road blockades and a weeklong 
hunger strike targeting SQM.114 The trigger for that particular action 
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was Chile’s latest deal with the company—but the deeper cause was 
the long-standing pattern in which the government failed to consult 
Indigenous communities prior to extractive projects, despite legal 
requirements that they do so.

“No more companies. No more extraction.”115 By the time Cubillos 
took the floor in San Pedro, this was his position on lithium mining. 
Since the late 1990s, the Atacameño people had legally recognized 
territorial rights in the Atacama Desert.116 But without any form of 
state-mediated consultations, individual Atacameño communities 
negotiated directly with the mining corporations, creating a situa-
tion that sowed divisions within communities just as it pitted them 
against one another.117 As the new president of the council, Cubillos 
was committed to ending this cycle.

As Cubillos explained, insofar as there was no formal process for 
consulting Indigenous peoples, no regulatory framework to prevent 
environmental impacts, and no recognition of the Atacameño peo-
ple’s rights to water and territory, the Atacameño council could not 
accept any new lithium extraction on the Atacama Salt Flat. It would 
moreover remain vigilant in monitoring the two existing mines, 
launching lawsuits or protests when necessary.

After Cubillos gave his opening comments that night in San 
Pedro, the meeting’s attendees heard from a series of the council’s own 
experts, including Mundaca. Mundaca’s work was funded by Albe-
marle. But the sentiment of anti-extractive resistance was palpable 
in the room, and Mundaca stayed true to his scientific and political 
principles. He roundly criticized the state’s approach to governing the 
companies, which allowed them to self-monitor while “overexploit-
ing” the Atacama Salt Flat, reducing vegetation, and shrinking wet-
lands. He directly rejected corporate efforts to brand brine extraction 
and evaporation as environmentally friendly, referring to their pro-
cess as “mining water”: a threat to the very basis of life in the desert.

At first, I was taken aback by Mundaca’s bold stance, given the 
source of his paycheck. But zooming out, things fell into place. Local 
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resistance—the reality of it and the fear of it—was the reason the min-
ing company had negotiated agreements with Atacameño communi-
ties in the first place. From a corporate perspective, these agreements 
served their function. They provided fodder for investor-pleasing pub-
licity and persuaded enough residents of the companies’ good inten-
tions to weaken the prospects of a unified community front against 
extraction. But they did not address the basic power relations at 
stake or bring back the once-lush pastures and the livelihoods they 
supported—and so the potential for conflict remained. Corporate 
social responsibility can greenwash, but it can also provide grist 
for new grievances, feeding into the very processes of protest it was 
intended to prevent.

At the end of the meeting, Cubillos returned to the stage, 
accompanied by the council’s lawyer, Juan Carlos Cayo. In tandem, 
the two men launched a heady critique of the role of extractive indus-
try in dispossessing the Atacameño peoples. Together, they decon-
structed the foundations of Western thought. Cayo described mining 
as a “process of colonization” that attempts to sever nature and cul-
ture into a mutually opposed binary rather than treating them as part 
of a unified “cosmovision” of “patta hoiri,” Mother Earth in Kunza (the 
traditional language of Atacameño peoples).118 Cubillos spoke of the 
sacred mountains that safeguard the watershed and with it, the Ata-
cameño communities.119 Using the language of reciprocal care, Cubil-
los invoked residents’ responsibility to the smallest of life-forms: The 
“beings that live off of the salt water” are our “little brothers” (her-
manos menores) and they “must be protected.” Cubillos contrasted 
the richness of “ancestral knowledge,” which had long understood the 
water scarcity of the region, with the paucity of official data on min-
ing’s impact on water and the moral hazard of self-monitoring firms. 
The result, he declared, was that the Atacama had been transformed 
into “a zone of water sacrifice.”
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Not everyone in attendance found this rousing rhetoric convinc-
ing. Several audience members questioned the Indigenous leaders’ 
commitment to protecting the salt flat. Cubillos pushed back: “The 
enemy,” he stated “is not us. It is not you, the inhabitants. It is the 
state, and the lack of auditing and enforcement.” But the concerns 
kept coming. Referring to prior agreements between lithium corpo-
rations and communities, one member of the audience asked: “Are 
you going to keep negotiating the salt flat in exchange for money?” 
The question put Cubillos in a tricky spot, given the reality of pre-
existing mining projects and agreements and the looming threat of 
an expanding extractive frontier: “We [the council] have decided to 
not negotiate any agreements with companies. The agreements that 
exist, were implemented by [former] leaders.” Cubillos had no choice 
but to acknowledge the conflict: “I know there are concerns. That’s 
why we are doing these talks (charlas). I share your worries.”

However much he tried, Cubillos could not change history. He 
could not undo the decisions of prior leaders, the sequelae of which 
were social division and distrust. He could only hope to forge a new 
path forward on the basis of collective knowledge, the defense of ter-
ritory, and the shared commitment to the protection of water and life 
in all its forms.

Such a future would constitute a sharp break from the past. In 
Chile, as in the rest of Latin America and the Global South more 
broadly, extraction traces its origins to violent colonial encounters. 
These encounters dispossessed native peoples, destroyed socio-
environmental lifeworlds, and accumulated vast riches for Euro-
pean empires. They also designated entire landscapes as disposable 
in the name of power and progress. These landscapes are extractive 
frontiers, the physical places where nature and capitalism meet—
producing profit for some and harm for others.



C H A P T E R  5

The Return of  
Resource Nationalism

In the best-case scenario, resource extraction is a means to economic 
development, not an end. The policymakers and economists who 
promote mining envision dense ecosystems of investments, sec-

tors, and skills: complex configurations that capture more value for 
the originating country. These countries can then use the windfall to 
catapult their societies to new levels of innovation, income, and con-
sumption. That’s in theory. In practice, extractive economies are prone 
to path dependency. Most states that rely on oil and mining for the 
bulk of their revenue have done so for a very long time, in many cases 
since before they were free from the chains of colonial rule. Overcom-
ing this inertia is extraordinarily difficult.

From this perspective, the most ambitious element of Chile’s 
2018 contract with SQM was not the higher royalty rate, but rather 
its underlying vison of Chile as a high-tech green superpower.1 The 
contract represents an assertion that the only thing stopping Chile, 
a country rich in copper, lithium, and wind and solar energy, from 
joining the ranks of industrialized economies is a policy environment 
that encourages local investment and R&D.2

So many countries across the Global South share these aspirations. 
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Chile’s experience offers both cautionary tales and glimmers of hope. 
For years after the contract with SQM was signed, the much-vaunted 
Clean Technologies Institute the company was required to help fund 
remained unbuilt. The first attempt, in 2021, resulted in a Congres-
sional Investigation into irregularities and conflicts of interest,3 with 
Chile’s Supreme Court ultimately annulling the contract that had been 
awarded to a consortium of foreign universities. At long last, in April 
2023, a new contract was awarded to a group of Chilean universities 
and the Institute is finally taking shape.4 Attempts to woo battery mak-
ers with preferentially priced lithium similarly suffered many years of 
false starts.5 But in July 2023, the Chilean government finally selected 
its first recipient for discounted lithium: BYD, the Chinese battery and 
EV powerhouse on a global hunt for “strategic access” to raw materi-
als.6 The $290 million plant would move Chile one link up along the 
supply chain by producing cathode materials, the immediate step after 
the lithium carbonate already produced in the country. Full-scale pro-
duction could be next: BYD has committed to building a raft of new 
battery and EV plants across the Global South and Europe, from Thai-
land to Mexico to Hungary.7 Months later, the government secured a 
second investment from another Chinese company, Tsingshan Holding 
Group, which committed to a $233.2 million plant to produce lithium 
iron phosphate using discounted domestic lithium.8 Along with new 
“value chains” and the “transfer of knowledge,” officials touted the sev-
eral hundred jobs that both investments would generate in the desert 
region of Chile’s far north.9

Clouds soon blotted this sunny future. A year after the deal was 
secured, BYD announced it was indefinitely delaying construction, 
ominously referencing “uncertainties” and “complications.” No spe-
cifics were given, but the cooling off of global lithium markets and 
slowing growth in EV sales were likely culprits. As of the time of writ-
ing, plans for the project are still on hold.10

Foreign investment as a path to economic development makes 
sense on paper. Reality does not always comply. Even if both bat-
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tery chemical plants move forward as planned, industrial upgrading 
address only part of the problem of extraction in places like Chile. 
Employment could be a form of compensation for communities 
caught in the crosshairs of lithium and copper mines—places that 
have long suffered the slow violence of contamination and water scar-
city.11 But for Indigenous organizations and grassroots environmen-
tal groups, the possibility of a paycheck does not directly address, let 
alone repair, ecological harm. For them, getting to something that 
feels like justice would require a more direct confrontation with the 
forces first unleashed by colonial conquest, then brutally restored by 
Pinochet’s coup, and only moderately tamed by the subsequent years 
of democracy.

Just such a confrontation occurred in 2019.

The 2019 mass uprising in Chile and the pivotal events that 
followed unfolded amid a spate of protests that rocked the world, with 
eruptions of discontent in Hong Kong, Tunisia, Ecuador, Lebanon, 
Argentina, Egypt, Iraq, and more. The grievances and targets var-
ied, but participants consistently rallied against forms of austerity, 
corruption, and repression that worsened economic inequality and 
subverted democratic representation. Little did protestors—or the 
governments they battled—know that a pandemic, geopolitical con-
flicts, and inflation were on the horizon.

Those three developments made for a more challenging terrain for 
grassroots protest, and most of the 2019 movements dissipated and 
demobilized. But in Chile, the tide of change was unusually strong, hav-
ing swelled for decades before a seemingly minor event—an increase 
in the subway fare—catalyzed months of demonstrations. As millions 
poured into the streets, Chilean elites tasted the fear of revolution.

Suddenly, everything was at stake. That included the country’s 
deeply entrenched model of resource extraction.

For Chile, like so many other countries reliant on resource exports, 
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the energy transition has presented a fork in the road for the entire 
economic and social order. Across the Global South, the old model 
of extraction controlled by foreign multinational firms, and coun-
tries trapped in the snares of dependency, has breached the limits of 
social tolerance and political viability. The global race to mine newly 
“critical” minerals could entrench dependency and exploitation—or 
it could provide an opening to remake the global economy, with all 
its harsh inequalities and devastating externalities, from the ground 
up. Meanwhile, the combination of accelerating climate catastrophe, 
uneven energy transition, and mounting geopolitical tensions has 
generated a new playbook of threats and opportunities. Fresh strate-
gies are needed.

From Indonesia to Bolivia, ambitious political leaders in the 
Global South see development opportunities in newly essential com-
modities and technologies, and resurgent social movements have 
sought to redefine the social contract of resource extraction.

Nationalization still offers a powerful tool to challenge the con-
tinued dominance of multinational corporations over resource sec-
tors. But while the strategy remains relevant in Latin America and 
across the Global South, resource nationalism has limits of its own. 
State ownership doesn’t eliminate the environmental impact of 
mining, nor does it automatically empower the communities most 
affected. And the promise of public stewardship also contains the 
risk of entrenched reliance on mining. By more fully incorporating 
resource extraction into the workings of the state, resource nation-
alization can impede, rather than facilitate, the transition to a less 
extractive economy.

There are few places on earth where activists and policymak-
ers have grappled with the multifaceted harms of extraction as did 
Chile in the early years of this decade. There, a radical idea took hold.
This was the moment to finally achieve both equitable development 
and ecological sustainability, while prioritizing resource sovereignty 
and democratic participation alike. Whether these goals were com-
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plementary or incompatible was an open question. The answer held 
global ramifications. In Chile, visionary advocates did everything 
they could to find out.

The country’s path to this unusual amalgam included explosive 
protests, a watershed election, a constitutional defeat, and ongoing 
policy experimentation. The story reveals much about what it takes to 
transform extraction—and the tremendous obstacles such efforts face.

The protests first erupted in October 2019. An increase in 
metro fares provided the initial spark for high school students to 
jump turnstiles and sabotage equipment in subway stations across 
Santiago.12 Soon the movement had expanded to encompass a long 
list of social groups and grievances, from economic inequality to 
entrenched patriarchy. At times, over a million people filled the 
streets to chant, “It’s not about 30 pesos, it’s about 30 years,” a slogan 
that captured the scale of protesters’ ambition. This was a movement 
to dismantle neoliberalism and deepen democracy.

The uprising shook Chile’s power structure to its core and achieved 
several key victories. The most important of these were the conven-
ing of an assembly to rewrite the country’s constitution, which still 
reflected the priorities of the Pinochet dictatorship, and the election 
in 2021 of the nation’s first truly leftist administration since Salvador 
Allende came to power. President Gabriel Boric also represented a 
new political generation: at thirty-six years old, he was Chile’s young-
est president ever.

On the campaign trail, Boric proclaimed, “Lithium is the mineral 
of the future.”13 He also warned that this future was at risk of being 
held hostage to the past: “Chile cannot make the historic mistake 
of privatizing resources again.”14 He pledged to establish a national 
lithium company. But Boric also acknowledged that public owner-
ship, in and of itself, would not eliminate the harms of extractivism. 
During the massive celebration of his victory, speaking before tens 
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of thousands of people packed shoulder to shoulder on the wide Ave-
nida La Alameda, Boric asserted, “To destroy the world is to destroy 
ourselves. We don’t want any more sacrifice zones.”

Frontline communities and foreign investors anxiously awaited 
more concrete news of the administration’s plans. In April 2023, a 
year into his administration, Boric finally unveiled the government’s 
national lithium strategy.15 As expected, the blueprint included a 
state-owned lithium company. But in a surprise to both corporate 
leaders and leftist dreamers, Boric did not plan to expropriate the 
assets of either of the two incumbent producers, SQM and Albemarle. 
Both companies would retain their existing contracts. Any future con-
tracts, however, would take the form of public-private partnerships: 
joint ventures between lithium companies and a to-be-established 
state-owned enterprise.

Boric’s blueprint cited Allende as an inspiration, but his approach 
was more conciliatory toward extractive capital than anything 
Allende had proposed. In another sense, however, the strategy 
involved a major innovation. Boric pledged to protect 30 percent of 
the salt flats from lithium mining by 2030, and he promised that all 
new lithium mines would use extraction techniques that minimized 
environmental impact.16 He also committed to direct dialogues with 
the Indigenous communities that “coexist with the salt flats.” In 
poetic language, Boric asserted: “These salt flats and lagoons are not 
just lithium, they are people, they are communities, they are the water 
of the desert, they are biotechnologies and other minerals, they are 
the home of ancient cultures, and they are witnesses of the past that 
we will preserve today for a better future.”

Latin American leaders from earlier eras did not typically consider 
Indigenous perspectives or ecological protections when announcing 
their plans to nationalize extractive sectors. Boric, however, was faced 
with a powerful wave of Indigenous and environmental resistance to 
large-scale mining in Chile and across the region. This resistance had 
reshaped public policies. In Ecuador, the 2008 constitution recognized 
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the rights of nature and expanded the right to prior consultation. Sub-
sequent court cases in Ecuador have limited or even prevented extrac-
tion on those grounds, most recently blocking a copper mine in March 
2023.17 Several other countries have passed legislation or referenda 
restricting or banning oil extraction or mining, whether at the sub-
national (Argentina, Guatemala) or national (Costa Rica, El Salvador, 
Honduras, Panama) level.18 Nor could Boric ignore the scientific evi-
dence of damage to salt flat ecosystems or the prior government pro-
nouncements declaring the Atacama Desert watersheds “exhausted.”

The blueprint’s emphasis on sustainable, socially conscious gov-
ernance sat in potential tension with its imperative to “accelerate the 
exploration of the salt flats,” with the aim of tapping into Chile’s “enor-
mous potential.” According to Boric, the goal wasn’t growth for its 
own sake. Instead, increased mining revenues would pay for social 
services and public infrastructure. In short, lithium could provide 
“a more dignified life for everyone.”19 Boric’s words, with its allusion 
to Allende’s Day of National Dignity, were no accident. In the classic 
register of resource nationalism, Boric linked state involvement in a 
strategic extractive sector with ordinary Chileans’ well-being. As the 
president put it, “No more mining for the few.”20

Was this possible? Could public policies both limit and expand 
extraction? Attract foreign investment and increase the role of the 
state? Ensure mining-funded dignity for all and protect the most 
directly affected communities and landscapes? These questions, and 
their stark trade-offs, were by no means unique to Chile. Resource 
nationalism is back on the march around the world—and so are chal-
lenges to it. These developments have reverberated across the extrac-
tive zones of the global economy, shaking the material foundations of 
the energy transition.

More than a decade before Boric’s election, on April 1, 2008, 
Bolivian president Evo Morales decreed the “industrialization” of 
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lithium resources in the country’s Uyuni Salt Flat to be a “national 
priority.” The goal, Morales proclaimed, was to foster “economic and 
social development” in the Potosí region where the deposit is located.21 
Morales tasked the state-owned mining company with creating a new 
public entity to carry out this order. In 2010, Morales’s more detailed 
plan for developing lithium as a strategic state sector made clear 
that multinational firms would be entirely excluded from R&D, lith-
ium extraction, or the production of lithium compounds.22 Foreign 
companies could only participate in downstream production—for 
instance, manufacturing cathode materials or batteries. The govern-
ment finally established Bolivia’s state-owned lithium company, YPL 
(Yacimientos de Litios Boliviano), in 2017.

In Mexico, President Andrés Manuel López Obrador convened 
Congress in April 2022 to consider several dramatic changes to the 
energy and mining sectors. Declaring “the lithium is ours,” in an 
explicit reference to the country’s 1938 nationalization of oil, López 
Obrador secured congressional approval for granting lithium new 
legal status.23 The amended mining law recognizes lithium as a mat-
ter of “public interest” and part of the “patrimony of the nation” and 
bans contracts or concessions for all lithium reserves.24 In August of 
that year, López Obrador established a state-owned lithium company 
called Lithium for Mexico (LitioMx for short) to explore and extract 
the mineral, as well as to “administrate and control” the value-added 
supply chains downstream of mining.25 Mexican state officials also 
joined their counterparts in Argentina, Bolivia, Brazil, and Chile in 
calling for coordinated lithium governance.26 Commentators dubbed 
this nascent dialogue the beginnings of a lithium OPEC, conjuring 
Western worries of producer cartels and supply disruptions.

This new wave of lithium nationalism is not limited to Latin 
America. At the end of 2022, the Zimbabwean government banned 
the export of unprocessed lithium-bearing ore. The stated aim was 
to stimulate a domestic lithium-processing industry—an aspiration 
that is becoming reality as Chinese companies invest in both mines 
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and processing plants.27 The governments of Namibia, Tanzania, and 
Ghana followed suit.28 These African policymakers were emulat-
ing Indonesia, which implemented similar measures for raw nickel 
exports beginning in 2014, incentivizing the growth of nickel process-
ing and even battery manufacturing within the country.29 This trend 
is truly global. According to Verisk Maplecroft, a leading risk analyt-
ics and consulting firm, between 2019 and 2024, over a third of gov-
ernments around the world implemented new measures to increase 
state control of mining and energy sectors.30

The international business community’s response to such plans 
has been swift and predictable. Headlines like “Chile’s Plan for State 
Control in Lithium Dismays Business,” “Mexican Mining Industry 
Under Threat from Sweeping New Regulations,” and “Africa Gears 
Up to Keep More of the Profits from the Lithium Boom” warn inves-
tors about the risks to their bottom lines and supply chains.31 But the 
headlines also depict a shift in resource governance as a fait accom-
pli. When it comes to resource nationalization, official declarations 
are just the beginning of a slow and uncertain process of building 
state capacity and reigning in corporate power. And these days, the 
inevitably tense negotiations are no longer limited to governments 
and firms. Communities want a say, too.

“Boric’s platform is totally clear,” Gonzalo Gutierrez 
told me matter-of-factly as he reached for a bound copy of the report 
produced by the National Lithium Commission, a body on which he 
had served.32 He saw the current government as picking up where for-
mer president Michelle Bachelet had left off. For Gutierrez, the goals 
were self-evident: to maximize Chile’s benefit from its lithium wealth 
while simultaneously protecting vulnerable landscapes and commu-
nities. The means were likewise obvious: state ownership and regula-
tory muscle.

I was speaking with Gutierrez in April 2022 in his new office at the 
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Ministry of Mining, where he now served as the chief adviser respon-
sible for the lithium sector. The task of converting lofty campaign 
promises into facts on the ground fell on his shoulders.

Despite Gutierrez’s insistence on the “clarity” of Boric’s program, 
questions soon outnumbered answers in our conversation. This was 
understandable given the context. When we spoke, the Boric admin-
istration had been in power for only a month and a half. It was con-
fronting the unenviable combined forces of a pandemic, inflation, low 
growth, a legislative minority, and a right wing that retained signifi-
cant power. The constitutional convention had not yet completed its 
work, let alone put the new text to a popular vote. But the uncertainty 
surrounding the basic definition and core functions of the national 
lithium company Boric had promised on the campaign trail reflected 
more than the challenges of a newly installed government. National-
izing lithium would require nothing less than changing the balance 
of power between the state and multinational firms.

The Atacama was, in Gutierrez’s words, a “zone of savage extrac-
tion.” His visceral language recalled Allende’s references to the “relent-
less claws” of capital and the “bowels of our land.” Only a strong state 
could rescue Chilean society from such snares.

Not everyone was convinced that state-led mining was the answer. 
Despite Boric’s promise of “direct dialogue,” Indigenous groups’ 
response to his government’s national lithium strategy ranged the 
gamut. The Colla people, whose ancestral territory encompasses the 
Maricunga Salt Flat, expressed skepticism.33 For its part, the Council 
of Atacameño Peoples, which represents the eighteen communities 
that live around the Atacama Salt Flat, rejected the plan entirely.34

Indigenous opposition to his lithium blueprint was exactly the 
outcome that Boric had wanted to prevent. His emphasis on dialogue 
had been deliberate: When those directly affected from a policy are 
excluded from decision-making, protest becomes more likely.35 Par-
ticipation is a particular sticking point for Indigenous communities. 
Since the late 1980s, established international norms have held that 



	 T he   R et  u rn   of   R eso   u rce    N ationalism         � 111

Indigenous peoples have a stake in policies or projects that threaten 
their territory, culture, and livelihoods.36 This principle is at once repar-
ative and preventative; an acknowledgment that violent dispossession 
is both a bloody history to atone for and a potential future to forestall. 
Chile has signed and ratified the main international convention on 
Indigenous prior consultation and established official procedures to 
implement this right. But in practice the process is rarely applied.37

Chile’s constitutional assembly first convened in July of 
2021. Radical environmentalists made up almost a quarter of the 
elected body, representing 38 out of 155 delegates.38 For these “eco-
constituents,” as they called themselves, the historical paradigm of 
resource nationalism was at once relevant and outdated. Relevant, 
because after all these centuries, Latin America remained an exporter 
of raw materials. Natural resources therefore remained at the center 
of political economy. Outdated, because political economy needed its 
complement of political ecology. They knew this from practical expe-
rience. Most of the eco-constituents were actively involved in specific 
struggles to defend ecosystems and communities from extractive 
industries, whether open-pit copper mines or monocrop avocado 
plantations.

¡Las aguas robadas, serán recuperadas! (Stolen waters, will be 
recuperated!)

The staid plenary floor of Chile’s constitutional assembly was 
suddenly alive with the chants of the eco-constituents. This grand 
hemiciclo, a high-ceilinged semicircular room adorned with paint-
ings depicting Latin America’s nineteenth-century wars of indepen-
dence, is located in an equally elegant white building that had once 
housed Chile’s Congress, replete with Corinthian columns, neoclas-
sical porticoes, and lush gardens. Seated next to me was Cristina 
Dorador, a renowned expert on the microbial ecology of the Atacama 
Desert. It was April 2022, during the final stretch of drafting the new 
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constitution. Dorador, one of the eco-constituents, had allowed me 
to accompany her that day to give me a glimpse of the proceedings.

Moments earlier, Dorador had rushed me past a skeptical 
guard at a security checkpoint and into the thick of action. When 
we entered, Juan José Martín Bravo, coordinator of the convention’s 
ambitiously titled Committee on Environment, Rights of Nature, 
Natural Commons, and the Economic Model, presided from the 
podium. He was presenting the committee’s sprawling proposal, 
which touched on everything from food sovereignty to glacier pro-
tection to economic planning.

As I followed Dorador to her assigned seat, Martín Bravo read 
proposed Articles 23–31 to the assembled crowd. The first of the 
articles, all of which addressed “the constitutional status of miner-
als,” was penned in the familiar vocabulary of resource nationalism: 
the Chilean state ought to have “absolute, exclusive, inalienable, and 
imprescriptible dominion” over all minerals in its territory. But the 
subsequent articles departed from this venerable tradition. As he con-
tinued to speak, Martín Bravo, a twenty-six-year-old climate activist, 
relayed the committee’s more innovative proposals: that the state-led 
development of the sector should be guided by social, democratic, and 
environmental criteria. Mining would be excluded entirely from pro-
tected natural areas.

It was during the next presentation, given by Carolina Vilches, 
also a member of the environmental committee, that the chants broke 
out in defense of water. Vilches hails from Petorca Province in cen-
tral Chile, a flash point in the larger conflict between agribusiness and 
water access.39 She has seen firsthand the deleterious impacts of thirsty, 
large-scale avocado plantations, which produce the green-fleshed fruit 
for export to Europe and Asia, on small farmers’ livelihoods.

The environmentalist delegates were connected by a web of 
water. Like several of her colleagues in the hemiciclo that day, Vilches 
is a member of the Movement for the Defense of Water, Land, and the 
Environment, an organization that was founded in 2010 in Petorca 
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but now links activists across the country.40 Such networks respond 
to a stark injustice. Chile’s water system is notoriously unequal and 
privatized. A mere 2 percent of the country’s water resources goes 
to human consumption. The forestry sector uses a shocking 59 per-
cent, while the export-oriented agricultural industry uses 37 percent. 
Mining uses officially account for 1.3 percent of terrestrial freshwater 
resources, but this figure is deceptively low, since Chile’s mining sec-
tors increasingly depend on water produced by desalination plants.41 
The desalination plant in Antofogasta, which serves BHP’s Escondida 
mine 170 kilometers away in the Atacama Desert, is the largest in the 
Americas and one of the largest in the world.42

Lithium mining uses much less freshwater than copper. But as we 
have seen, the sector unquestionably extracts and evaporates enor-
mous quantities of salty water. In one of their more audacious pro-
posals, the eco-constituents aimed to banish that industry practice. 
As members of the environmental committee spoke from the podium, 
Dorador guided me through her printout of the proposed articles in 
whispers. We were nestled among the other eco-constituents, desks 
adorned with banners one might see at an anti-extractive protest (“Sal-
ares = vida”/ salt flats = life). In a hushed tone, she told me that “we”—
the eco-constituents—“were able to get the humedales (wetlands) 
included in the proposal, in order to exclude the salt flats from min-
ing.” Indeed, right below the main paragraph regarding limitations on 
mining was a standalone sentence: “Wetlands will be excluded from 
all mining activity”—including those of the Atacama Desert.

I immediately realized the implication of this proposal. It would 
amount to a ban on lithium mining in Chile.

This bold gambit to ban lithium mining in Chile did not 
make it past the plenary floor. By a slim margin of five, the entire 
package of environmental clauses failed to garner the necessary two-
thirds supermajority. The prohibition of mining in wetlands turned 
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out to be one of many sticking points. There were simply too many 
radical notions for the likes of center-left Socialist Party delegates, 
whose votes were essential for any of the more ambitious proposals 
to move forward.

Members of the environmental committee went back to the draw-
ing board. Two weeks later, after multiple rounds of internal delibera-
tions and savvy vote whipping, the committee’s platform garnered 
the plenary’s support, sending a raft of new articles into the draft 
constitution. The delegates voted to strengthen the role of the state 
in the ownership and value-added development of mining sectors; 
to recognize water as “essential to life,” prioritizing the human right 
to water as well as its role in ecosystems above all; to establish new 
rights to a healthy environment and access to “environmental jus-
tice”; to require mining companies to repair environmental harm; to 
ban mining in glaciers and protected areas; and to empower the state 
to declare other water-vulnerable areas off-limits from extraction. 
If ratified, these constitutional articles would transform extraction 
in Chile.

The draft constitution offered the most anti-extractive approach 
to resource governance in global history. The mining sector never-
theless breathed a sigh of relief.43 Their worst fears had not been real-
ized. The convention ultimately didn’t approve articles to nationalize 
and expropriate all mining projects or to exclude mining from all 
wetlands. The former prospect had especially riled the industry. The 
president of the country’s association of mining companies described 
the idea as “barbaric.”44 According to Sergio Bitran—a Socialist Party 
politician and, ironically, former mining minister under the Allende 
government—nationalization would amount to a “delirious return to 
the past.” The mainstream business press meanwhile framed the pro-
posal for nationalization through the lens of “country risk” and its 
desirable opposite, “country and resource reliability.”45

But the barbarism had been kept at bay. The high-ranking person-
nel in the most coveted corner offices slept soundly. As we spoke in an 
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elegant conference room in Albemarle’s headquarters in Las Condes 
(nicknamed “Sanhattan,” a portmanteau of the country’s capital and 
the center of global finance), Ignacio Mehech, vice president of exter-
nal affairs and the country manager for Chile, took the long view: “We 
have been in Chile for forty-two years, through many changes in gov-
ernment, and we’ll be here at least twenty more.”46 His colleague Mar-
celo Valdebenito, manager of community relations, chimed in, noting 
the “long-term institutional time frame” of government relations, 
which were structured by a twenty-seven-year contract the company 
signed in 2016. He emphasized Albemarle’s “alignment” with Chile’s 
new model of sustainable development.

In this narrative, the current government’s program had, in effect, 
realized the company’s own vision, which preceded not only Boric’s 
election but the cataclysmic social uprising from which it issued. 
Those messy events receded from view as the two corporate execu-
tives reassured me, and perhaps themselves, that the administration 
“isn’t here to expropriate or nationalize.” They told me that Albemarle 
was in fact “enthusiastic” about the opportunities for a joint venture 
with a state-owned company. Above all, the company wanted to “con-
tinue collaborating” with the state.

Chile’s progressive government finds itself caught in a trap famil-
iar to countries of the Global South. Take too hard a line with mul-
tinational companies—whether through regulatory interventions or 
nationalizing threats to the sanctity of private property—and risk 
capital flight and disinvestment. Take too diplomatic an approach 
and watch the country’s resources—natural and monetary—drain 
out to the benefit of companies and consumers elsewhere.

These tensions are exacerbated when a state company is rela-
tively new to a particular extractive sector. Bureaucrats and activists 
alike told me that the Chilean state lacked the knowledge to properly 
regulate brine extraction in the salt flats—let alone become directly 
involved in extracting the resource. As undersecretary of mining 
Willy Kracht told the press: “We don’t have the time we would need 
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to learn as a country without the support of a strategic partner.”47 In 
other words, in the near term at least, Chilean state officials foresee 
the necessity of “joint ventures” with multinational lithium compa-
nies. As the Boric administration confronted the challenges of lithium 
nationalism in practice, the president’s bold promise to never repeat 
the “historic mistake of privatizing resources” faded into the familiar 
moderation of “public-private partnerships.” Seen in this light, Albe-
marle’s jingoistic promise to “continue collaborating” synthesized, 
and sanitized, the power relations at stake.

Government officials, then, were both cautiously optimistic 
about the transformative potential of this moment in Chilean history 
and all too aware of how greater state involvement in such a critical 
extractive sector of could go wrong. Navigating these dilemmas was 
an everyday reality for Pedro Glatz Brahm, a top adviser to the min-
ister of environment. I managed to catch Glatz Brahm on his lunch 
break in a noisy Chinese restaurant in Santiago’s historical down-
town during a brief respite in his day of otherwise endless meetings.48

While Glatz Brahm had his doubts about whether a state-owned 
lithium company could drive innovation in a market already domi-
nated by a handful of large firms (which, among other things, ben-
efited from economies of scale), he was more concerned about the 
questions not being asked. With a certain intensity, he ticked them 
off: “Are we ready to reduce lithium extraction? To limit how much 
we export? If we can’t answer these, and if we don’t know how to do 
so within the global economy, what exactly are we doing?”

Glatz Brahm, a committed environmentalist, is skeptical of the 
possibility of greening a fundamentally extractivist development 
model. But he wasn’t opposed to all lithium extraction, in principle. 
Ultimately, it mattered to him what the lithium was being used for. 
As he put it: “It isn’t a left-wing project to provide raw materials 
for [individual passenger] EVs.” Furnishing the extractive inputs 
for public transportation, though, felt like a more noble cause—a 
more socio-environmentally rational use of harmfully mined mate-
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rials. Glatz Brahm mused about the possibility of using trade agree-
ments and supply contracts as tools to achieve this end. “It’s better 
to negotiate with e-bus companies than Tesla,” he asserted. While 
his talk of contractually obligated public-benefit uses for lithium 
strikes me as aspirational, it is perhaps not much more so than the 
idea of Chile establishing a state-owned lithium company engaged 
in cutting-edge research. Given the urgent nature of the climate 
crisis, it may not be feasible to build ecosocialism in one country 
alone. It’s perhaps more practical to repurpose global supply chains 
by subjecting them to new principles: minimize extraction, maxi-
mize public benefit.

Rechazo. This Spanish word for the English-language noun 
“rejection” or the first-person “I reject” is nearly an onomatopoeia—
its very sound imparting harsh finality. On September 4, 2022, Chile
ans voted by a large majority to reject the ambitious constitutional 
proposal that delegates had so painstakingly crafted. This was the 
outcome that left-wing delegates, along with activists in a wide range 
of social movements and political parties, had feared for months, even 
as they organized throughout the summer to salvage the possibility of 
victory. The loss nevertheless stung.

The delegates and their civil society allies had spent the four-
teen months leading up to the referendum focused on the text itself. 
Conservative political forces, which had been relatively underrep-
resented in the constitutional convention, channeled their politi-
cal energy toward generating public opposition. Their message was 
amplified by the oligarchic economic groups that own most of Chile’s 
print and television media, as well as by viral memes that flooded 
WhatsApp and Facebook. Many of these memes included fabri-
cated or otherwise false information about the constitutional text 
or process. Meanwhile, the forceful showing of left parties and social 
movements in the elections for the convention delegates may have 



118	 E X T R A C T I O N

led them to overestimate their depth of support among the public, 
especially given that election’s relatively low turnout.

It didn’t help that the draft constitution had become a barom-
eter of support for President Boric, who, like many of his progres-
sive colleagues across the region, had seen his popularity nosedive 
as inflation eroded people’s spending power. His lack of a congres-
sional majority made it nearly impossible for the administration to 
advance key planks of its agenda. As September approached, centrist 
and center-left politicians and pundits joined the right in criticizing 
the constitution for being too radical. Among the many examples they 
marshaled to make their case were the environmental limitations on 
mining and the expansion of Indigenous rights.

But even as the draft constitution failed, Chile has not reverted 
to the status quo ante. Through their arguments and advocacy at 
the constitutional assembly, grassroots activists and their allied del-
egates shifted the Overton window by introducing new ideas into the 
national discourse and establishing a new set of expectations for pro-
gressive resource governance. Localized struggles along an extractive 
frontier, so often relegated to the geographic and political margins, 
captured national attention. Meanwhile, the Boric administration 
continued to implement a lithium strategy that bore the traces of the 
eco-constituents’ most visionary ideas even as it dashed their hopes.

“If they don’t want to listen to us, it’s time to speak more 
strongly.”49 On January 8, 2024, eight months after Boric called the sala-
res the home of ancient cultures and the water of the desert, and just 
four months after Chilean voters rejected the new constitution, the 
Council of Atacameño Peoples declared that the time for the President’s 
lyrical odes to socio-natural harmony had ended. Now was the time of 
antimonies: contracts versus consent; development versus democracy.

The precipitating event involved the first contract signed under 
the banner of the government’s new lithium strategy. Codelco, the 
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state-owned copper company, and SQM had formed a partnership 
that would extend SQM’s contract for three decades in exchange for 
Codelco gaining a sizable equity stake in the firm’s Atacama opera-
tions. Codelco would acquire majority ownership and managerial 
oversight, while SQM would retain veto power. The corporation, in 
other words, accepted reduced control to ensure its future opera-
tion.50 This could be seen as a perfect distillation of the obsolescing 
bargain between resource-rich states and extractive firms—and, 
viewed from a certain angle, a victory of progressive governance.

There was one pesky detail. The discussions that produced 
the agreement had originally included the Council of Atacameño 
Peoples—until suddenly, they didn’t. What had started as a “tripar-
tite” dialogue had quietly mutated into a bilateral negotiation.51 The 
Indigenous council only learned of the memorandum of understand-
ing from media reports. That the feeling of betrayal was familiar did 
not render it less painful.

The council’s response was unflinching. After a series of escalat-
ing communiqués, the council made good on its threats. On January 
9, Atacameño leaders called for protests. By the next day, more than 
five hundred had gathered to block six different areas along public 
roads. Organizers had strategically chosen these locations to inflict 
maximum inconvenience on SQM’s lithium mines. According to the 
press, demonstrators prevented the ingress and egress of “workers, 
supplies and lithium,” forcing SQM to halt operations.52

Council leaders called off the disruption after a meeting with the 
minister of mining, who promised a visit by the president himself, the 
council’s top demand.53 By that point, SQM’s mine had suspended its 
operations for six days. It’s telling, though, that for at least three days 
after the occupation officially disbanded, protesters from Socaire, 
one of the eighteen communities the council represents, continued 
to hold the line.54 The next week, residents of the Toconao community 
decided to block the access road again.55 Members of both communi-
ties remained staunchly opposed to any extension of SQM’s presence 
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on the salt flat and unconvinced that a meeting with Boric would do 
anything to address their concerns.

Even amid moments of relative unity, extraction divides commu-
nities. Not everyone protests—and not everyone thinks that the pro-
test should end.

In March 2024, nearly a year after the Boric administra-
tion first launched its national lithium strategy, the government 
released a map. Maps, as we have seen, are better understood as pro-
jections of desires and dominion than as neutral descriptors of geog-
raphy. This map projected the future of lithium in Chile and, given the 
country’s enviable endowments, the world. The Boric administration 
identified sixty-eight salt flats viable for extraction.56 Of these, officials 
flagged two, Atacama and Maricunga, as “strategic.” The official rea-
soning was that the deposits were the country’s largest and likely the 
most productive, but the “strategic” designation also meant that only 
ventures with majority state ownership would be awarded contracts. 
Another twenty-six salt flats would be subject to much looser regu-
lation, allowing corporations to take the lead without public sector 
participation. A separate list of twenty-seven salares were included 
in a network of protected wetlands.57

Progress is in the eye of the beholder. This survey reserved by far 
the largest and most profitable lithium reserves in Chile for majority 
state ownership. It also conserved one-third of salt flats, as promised 
by Boric. And it aligned both of those objectives with a third: the dra-
matic expansion of lithium mining in Chile.

That’s one way to look at the map. Another is to observe how it 
crystallizes relations of economic and political power. Corporations 
not only retain but expand their presence. State-led extraction does 
not threaten private assets, but in effect protects them. Chilean scien-
tists and social movement activists also questioned the criteria used 
to distinguish between protected salt flats and those open for cor-
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porate business.58 For example, Antonio Pulgar, a lawyer at Chile’s 
oldest environmental law firm, noted that flamingo nesting habitats 
were not considered, and salt flats home to species existing nowhere 
else in the world are slated for new mining. Pulgar also worried that 
the rush to mine the now-expanded lithium frontier would move full 
speed ahead, while the regulations and resources needed to protect 
fragile wetlands would be deferred—or simply neglected altogether 
amid a new extractive frenzy.

Each viewpoint contains a truth. The first recognizes the real 
influence of both resource nationalism and environmentalism in 
shaping resource governance in Global South countries. The second 
concedes the enduring power of the world that colonialism and capi-
talism created.

In fits and starts, in advances and reversals, societies like Chile 
are trying to find their place in the emergent green economy. This 
means reckoning with extraction and, ideally, moving up the lad-
der of economic complexity. On the other side of the global divide, 
dominant states are likewise vying to attract investment in renew-
able energy technologies. But these Global North governments have 
another, more perplexing goal. They don’t just want high-tech man-
ufacturing or cutting-edge research and development. They want 
domestic mines to provide the minerals that their downstream sec-
tors rely on. For American and European policymakers, international 
trade has proven an unreliable source for critical materials. This is the 
new era of green dominance.
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Green Dominance

“We can’t compete with the Asians on cost. So, what we 
want to compete on is the value proposition, which is: 
We’re offering a cleaner, greener alternative.”1

So said Peter Handley, the head of the European Commission’s 
Raw Materials Unit, when I met with him in Brussels to discuss the 
EU’s new goal of bringing lithium mining to Europe. This “value prop-
osition,” Handley explained, had another goal: ensuring “resource 
security, which for us means long-term security of supply.” Handley’s 
logic deftly equated environmental sustainability with economic 
competitiveness and presented both as essential to a third concept, 
security. Onshoring lithium production, in other words, would pro-
tect Europe from the volatility of global markets as well as the uncer-
tainties of geopolitics.

As I gazed up at the appropriately dreary and gray modernist 
facade of the EU’s Directorate-General for Internal Market, Industry, 
and Small and Medium Enterprises, which houses the Raw Materials 
Unit, I steeled myself for the familiar experience of coaxing informa-
tion from functionaries trained to be discrete. To my pleasant surprise, 
however, bureaucrats like Handley wanted to talk. They were equally 
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eager to hear my perspective on what they regarded as the entirely 
novel political and economic problems of the energy transition.

Our meeting took place just two months before Italy reported its 
first case of COVID-19. But even before the onset of the pandemic, 
elites were worried about the resiliency of global supply chains, 
particularly when it came to so-called critical minerals. A mount-
ing populist backlash to the political establishment on both sides of 
the Atlantic, China’s vertiginous and seemingly unstoppable ascent, 
dramatic turnovers in the American White House, the increasingly 
intense consequences of climate change—all of this had shaken 
policymakers’ faith in their ability to maintain what they were now 
calling “supply chain security.” Subsequent events, key among them 
Russia’s invasion of Ukraine and its effects on energy and raw mate-
rials markets, only reinforced the sense that policymakers needed a 
new approach to the global economy.

In this context, EU officials had begun to see the energy transi-
tion as a panacea. They realized that this transition could do much 
more than stem global warming and lay the foundations for a greener 
future. Building this future would entail new infrastructures, tech-
nologies, sectors, and trade routes. Collectively, these investments 
could buttress Europe’s status in a turbulent world. EU policymakers 
specifically looked to lithium battery supply chains, from their raw 
material beginnings to high-tech final products, as the most strategic 
terrain for asserting global power.

This is geoeconomics: the notion that economic policy and 
national security are one and the same. In past eras, this fusion of 
economy and security took place in the context of total war. Today, 
the battlefields are supply chains and the goal is green dominance: 
supremacy over new energy technologies.

In one meeting after another with EU bureaucrats, I saw dreams 
take hold that reflected those of Chilean policymakers as if through 
an inverted mirror. In Chile, a country rich in lithium deposits, politi-
cal elites wanted to climb the ladder of value-added production, man-
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ufacturing cathodes, battery cells and packs, and, most ambitiously, 
electric vehicles. In contrast, Europe already produced batteries and 
electric vehicles—but nowhere near as many as China. And more to 
the point, Europe barely had a lithium mining sector. Every one of its 
upstream nodes in the supply chain depended on imports.

In the European Union, policymakers settled on “onshoring” as the 
solution to this weakness. The US government, too, soon followed the 
EU’s lead. In both places, onshoring meant persuading the private sec-
tor to build new lithium mines and battery factories in Global North 
economies currently dominated by the finance and service sectors. The 
$3 trillion global auto industry was an especially strategic laboratory 
for the type of green industrial policy that was quickly achieving con-
sensus on both sides of the Atlantic and across the political spectrum.

From Brussels to Washington, DC, onshoring lithium battery 
supply chains from mine to factory had become all the rage. And that 
meant reversing decades of globalization encouraged by free trade 
agreements, “just in time” production techniques, and innovations in 
shipping and communications technologies. In their place would go 
barriers to trade, protections for strategic sectors, and incentives to 
source inputs domestically. Greening capitalism required the visible 
hand of the state.

When it comes to geoeconomics, bureaucrats face a funda-
mental question: What is the role of the state in a capitalist economy? 
In their zeal to encourage new mining and industrial sectors, US and 
European administrators have answered by reinvigorating “indus-
trial policy.” This long-unfashionable term refers to government-
led efforts to develop entirely new economic sectors, to revitalize 
old ones, and to coordinate the interactions between sectors. This 
approach departs from the decades-old consensus often referred to 
as neoliberalism, which sought to liberate capitalism from the fetters 
of regulation.



128	 E X T R A C T I O N

Ideological notions inherited from the Cold War tend to sharply 
contrast government planning with the operation of free markets, 
or the actions of state bureaucrats with those of private investors. 
But the reality of the state’s role is, and always has been, much more 
complex than this.

During World War II, the United States mobilized its entire econ-
omy, and much of the Western Hemisphere’s, to secure the raw mate-
rials and manufacturing required for combat.2 This planning effort, 
which required serious state coordination, encompassed lithium sup-
ply chains. The US War Production Board mandated that all lithium 
ore be directed to the war effort. This directive reflected the use of 
lithium compounds in refining other metals, deicing planes, purify-
ing air (including in submarines), and lubricating machinery.3 Dur-
ing the Cold War, lithium took on strategic importance as an input 
in thermonuclear weapons.4 In October 1950, a few months into the 
Korean War, the Atomic Energy Commission directly invested in the 
lithium supply chain with the goal of converting lithium to tritium, 
a radioactive isotope of hydrogen used in these weapons.5 The $3 bil-
lion outlay was among “the greatest federal construction projects in 
peacetime history.”6

In Europe and the United Kingdom, the scale of reconstruction 
after World War II demanded that states invest billions of dollars in 
rebuilding their cities and their economies. This project would have 
been impossible without the coordination and targeted financing 
of basic industry by European governments backed by the Marshall 
Plan. Along the way, many of these countries, including France, Eng-
land, and Austria, established state-owned enterprises in infrastruc-
ture and telecommunications.7

A generation later, the governments of Margaret Thatcher, in the 
United Kingdom, and Ronald Reagan, in the United States, dismissed 
the idea that state agencies should strategically shape economic activ-
ity. The transformation of the British economy was dramatic. Before 
Thatcher came to power, state-owned firms controlled 9 percent of 
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the country’s economy; by 1997, that share had plummeted to a mere 
2 percent.8 Similarly, France sold off twenty-one national companies 
in 1993. That same decade, Portugal’s economy went from 20 percent 
state-owned to 10 percent.

None of this meant that the state disappeared from the economy—
even if that was the avowed goal of some right-wing ideologues. In the 
United States, industrial policy lived on in the Pentagon, particularly 
in the aerospace industry.9 But more generally, public policies across 
the Global North increasingly prioritized favorable conditions for pri-
vate investment, under the assumption that the benefits of economic 
growth would “trickle down” to ordinary people. What was lost was a 
holistic, birds-eye view of the economy and the role of public involve-
ment in key investment decisions.

Today, this kind of thinking is back. The European Union, its 
members states, and the US government have embraced a suite of 
policies to induce investments in lithium mines, battery plants, EV 
factories, and recycling facilities.

Industrial policy involves a delicate dance of disciplining and 
courting capital. The dramatic growth of battery and EV manufactur-
ing in China provides an excellent example. Public policies required 
foreign firms that wanted to operate on Chinese soil to establish 
joint ventures with Chinese companies. State subsidies, meanwhile, 
favored domestic battery production and vehicle assembly and levied 
onerous tariffs on imports.10 Yet a third strategy deployed a mix of 
administrative penalties and selective tax credits to push automak-
ers to rapidly electrify their fleets, ensuring a domestic market for the 
end product of the lithium battery supply chain.11

Policymakers in contemporary Europe and the United States 
are now playing catch-up with China. They, too, see the wisdom in 
selecting strategic sectors for government support and protection. 
The United States has adopted a combination of stiff tariffs and min-
eral sourcing requirements to jump-start a US supply chain. The 
European Union, in a bid for even greener dominance, has imposed 
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sustainability requirements on battery production as well as a ban 
on the sale of traditional cars after 2035.12 These directives aside, 
American and European governments offer firms more carrots and 
brandish fewer sticks than their counterparts in China. Their goal 
is making the desired investments more profitable and less risky. 
Sweeteners include tax breaks; producer and consumer subsidies; 
loans, grants, and prizes; direct public investment; R&D support; 
and fast-tracking and other means of deregulation.

Whatever form it takes, industrial policy admits that capitalism 
doesn’t always function as advertised. Sometimes, crucial industries 
aren’t profitable enough to attract investment. Other times, they are 
beset by coordination challenges, with missing links in their supply 
chains. Path dependency—a phenomenon in which actors stick with 
status quo practices even when circumstances shift—is another issue. 
From a firm’s perspective, changing products and production lines is 
costly. But change, both rapid and holistic, is precisely what the energy 
transition requires and what industrial policy is designed to encourage.

In the case of batteries, the problems start upstream. The lithium 
market has been plagued by volatile cycles of over- and undersupply—
and, as a corollary, by dramatic swings between low and high prices. 
From 2018 to 2020, market supply for lithium outpaced demand, as 
mines ramped up in response to an expected takeoff in the EV market 
that did not materialize (with the key exception of China). This mar-
ket glut depressed prices and dampened financiers’ interest, slowing 
the development of lithium mines (again, with the exception of Chi-
nese firms and state agencies).13 The conditions were ripe for a tighter 
market. When consumers in European and American markets began 
expressing more interest in electric vehicles, the market was out of 
balance again. This time, prices shot through the roof.

Ominous headlines warned of a “looming supply shortage” and 
a “stalled” EV revolution. Pundits asked, “How long will the lithium 
supply last?” 14 The media coverage also made it clear that more was 
at stake than market fundamentals. This was a matter of the geoeco-
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nomics of lithium: “The US fell behind”; “China is winning”; “Europe 
is on the rise.”15

At issue was twenty-first-century green dominance.

The seeds for this shift toward industrial policy were 
planted in 2008. Confronted with a financial crisis that could be 
attributed, at least in part, to deregulation of financial markets, poli-
cymakers began to question their faith in untrammeled markets. In 
the United States, foreclosures skyrocketed and Lehman Brothers 
collapsed. After the most acute phase of the crisis had passed, other 
problems came into view. Occupy Wall Street brought public atten-
tion to yawning inequality and corporate capture of government; the 
Tea Party triggered the return of right-wing populism. Both phenom-
ena, as opposed as they were, troubled the political consensus for 
unbridled capitalism.

The commodity boom was also a problem. Even as economies in 
the Global North teetered on collapse, the global appetite for every-
thing from copper to soy to beef boosted the economies of resource 
exporters in the Global South, especially in Latin America. China’s 
rapid growth and proliferating factories accounted for much of the 
demand, but other emerging economies clamored for their own share. 
That contrast threw Western hegemony into doubt for the first time 
since the 1970s. The great economic powers of the Global North sud-
denly found themselves competing with China for market access and 
paying more for what they did manage to import.16

The feeling of déjà vu was palpable. American and European elites 
hadn’t sweated this much since the oil shock. But they now saw China, 
rather than OPEC petrostates, as the primary threat. And this time, 
instead of oil, they wanted access to the bevy of “critical minerals” 
necessary for new energy technologies.17 Specifically, they wanted 
rare earth elements. These metals, which include neodymium, lantha-
num, and yttrium, are essential to a wide range of electronic devices 
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and green technologies, including solar panels, wind turbines, and EV 
motors. Despite their name, rare earths are not rare. Several countries 
have technically and financially viable reserves, and ongoing explo-
ration will surely discover new deposits.18 They do, however, tend to 
exist in low concentrations where they are present.

Perhaps more importantly from a geoeconomics perspective, the 
vast majority of rare earths have consistently emanated from a single 
country—the polar opposite of a diversified, resilient supply chain. 
From the 1960s to the mid-1990s, that country was the United States. 
During those three decades, the Mountain Pass mine in California was 
the world’s single largest source of these elements.19 Now that country 
is China, which currently produces over 70 percent of the global sup-
ply.20 Aside from questions of access, the shift has generated new con-
cerns about the environmental costs of rare earth mining. In China, 
rare earth mining and refining operates according to standards that 
are notoriously lax, to devastating ecological and social effect. The 
mines produce extensive soil and water pollution due to acid chemi-
cal leaching, feature uncontrolled waste pits, and have been linked to 
“cancer villages” with unusually high rates of the disease.21

The Chinese government was aware of both the reputational 
problems and international leverage associated with its rare earth 
mines. Between 2000 and 2010, state officials reined in extraction and 
imposed export quotas in response to environmental and health cri-
ses in mining regions.22 Then, in September 2010, the Chinese military 
disrupted a shipment of rare earth elements to Japan following a dis-
pute in the contested waters between Taiwan and Okinawa. The inter-
national press framed the incident as an “embargo.” A market panic 
followed. In response, Obama administration officials and members 
of Congress embraced the language of “green nationalism,”23 arguing 
that the United States should onshore rare earth mining and recycling 
on the grounds that domestic sourcing is “environmentally superior” 
to Chinese imports. They did so despite the fact that Mountain Pass 
was shuttered in 2002 for environmental contamination.24
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These events set the stage for renewed attention to critical min-
erals in the Global North. The December 2010 publication of the US 
Department of Energy’s (DOE) Critical Minerals Strategy, followed 
by the European Commission’s first catalog of critical minerals in 
2011, only reinforced a sense of a cataclysmic shift in resource pol-
icy. Although neither the United States nor the European Union had 
yet labeled lithium as “critical,” the DOE noted that lithium’s status 
would likely change in the near future: “Lithium is the only key mate-
rial that shifts into a higher criticality category from the short to 
medium term.”25 The observation proved prescient.

In the United States, the process of onshoring battery sup-
ply chains began with a seemingly technical classification. In 2018, 
the US Department of Interior added lithium to its list of critical min-
erals.26 The “critical” part of the label doesn’t refer to the absolute or 
relative scarcity of the resource in question. There wasn’t suddenly 
less lithium in the earth’s crust or waters. Instead, “critical” signals 
geoeconomic status. It means that government officials view the 
mineral as relevant to national security, essential for economic func-
tioning, and prone to supply disruptions.

The designation unleashes political powers and investment oppor-
tunities. Once a mineral is included on this special list, it becomes easier 
for either the executive branch or Congress to expedite mining permits 
or offer tax breaks to the mines that produce it.27 Which is exactly what 
happened next. In September 2020, President Donald Trump issued 
Executive Order 13953, “Addressing the Threat to the Domestic Supply 
Chain from Reliance on Critical Minerals from Foreign Adversaries and 
Supporting Domestic Mining and Processing Industries.”28 The execu-
tive order directed agencies to speed up the permitting process and 
take other actions that might increase mineral production. The same 
month, DOE’s Argonne National Laboratory partnered with Albemarle 
on a project exploring advanced brine-processing methods.29
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A vision began to gel. Witness, for example, Senator Lisa 
Murkowski’s “American Mineral Act,” first introduced in May 2019 
with support from both sides of the political aisle and announced at 
the Benchmark Minerals Summit, a closed-door gathering of corpo-
rate executives and government officials in DC. As Murkowski put it, 
“Our reliance on China and other nations for critical minerals costs 
us jobs, weakens our economic competitiveness, and leaves us at a 
geopolitical disadvantage.”30

US officials also cited ethical concerns with relying on imported 
minerals. Francis Fannon, Trump’s assistant secretary of the Bureau 
of Energy Resources in the State Department, drew attention to the 
“serious issues” plaguing the mines providing inputs for the energy 
transition. The issues he referred to are familiar to anyone with 
knowledge of extractive sectors: human rights abuses, environmen-
tal degradation, and political corruption. Speaking before yet another 
Benchmark Minerals event, an EV Fest in May 2020, Fannon warned 
that these blemishes threatened the fledging EV market, potentially 
“[staining] a whole industry.”31

Looking back on these remarks, it’s easy to read them as an early 
instance of a now routine, and patently bad faith, Republican attack 
on electric vehicles. But Fannon was upbeat about the green future, 
emphasizing his “optimism” about the growth in “clean energy tech-
nologies.” Instead, he worried that a few corporate bad apples in 
the mining sector might provoke a “backlash” from consumers and 
investors alike. This Trump official was in fact promoting EV supply 
chains—so long as they were built here at home, where there was “a 
long, earned history of responsible mineral development,” or as a sec-
ond best, friend-shored from the jurisdictions of similarly “respon-
sible” country partners.

President Joe Biden expanded these policies. When it comes 
to lithium, it seems, support for onshoring is bipartisan. Just one 
month after his inauguration, Biden signed the Executive Order on 
America’s Supply Chains, requiring a sweeping one-hundred-day 
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review of supply chains for “critical and essential goods.” Two of 
the four goods specified were “high-capacity batteries, including 
electric vehicles” and “critical minerals and other identified stra-
tegic minerals.” The resulting report recommended expanding the 
domestic mining of lithium and other critical minerals to build a 
lithium battery supply chain “from soup to nuts”—as one govern-
ment official put it—“from sustainable mining and processing to 
manufacturing and recycling.”32

A flurry of policy activity followed, several involving Argonne 
National Laboratory and the Department of Energy. The adminis-
tration’s actions invoked the Defense Production Act, a law dating 
to the Korean War that establishes executive authority over “critical 
and strategic materials” that are “essential to the national defense.”33 
During Biden’s first year in office, these institutions and powers pro-
vided loan guarantees, underwrote R&D for corporations, financed 
feasibility studies, and promoted the environmental credentials of 
particular extraction techniques.34 Representatives from the mining 
industry saw such moves as a clear “signal” of the administration’s 
commitment to domestic mining.35

For Trump, onshoring lithium offered a way to counter Chinese 
power. Biden shared this goal and added another: By investing in 
the energy transition supply chain, Biden signaled his commitment 
to combating climate change. In other words, not just dominance—
green dominance. Whatever the immediate political calculus, it has 
become clear that supply chain security offers an increasingly rare 
bipartisan appeal. The 2021 Infrastructure Investment and Jobs Act, 
passed with support from both parties, allotted $6 billion (of $550 bil-
lion) to lithium battery–related investments.36 Among other things, 
the bill funds geological mapping of critical minerals; streamlines 
the federal permitting process for mining critical minerals; and 
establishes grants, prizes, and federal programs to incentivize bat-
tery recycling and materials recovery as a means of ensuring “supply 
chain resiliency.”37
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At this point, events began to accelerate. In August 2022, Con-
gress passed and Biden signed both the Inflation Reduction Act (IRA) 
and the CHIPS and Science Act. The IRA contained the most expan-
sive industrial policy aimed at the civilian economy yet seen in US 
history—and the first with a green complexion. The bill included new 
incentives across the battery supply chain, from mining to manu-
facturing, as well as consumer subsidies for both EV purchases and 
home energy storage. It also established an estimated $660 billion in 
tax credits for “advanced manufacturing,” which includes the produc-
tion of electrode materials, battery cells, and battery modules and the 
extraction of critical minerals.38 The CHIPS and Science Act—with 
the acronym standing for Creating Helpful Incentives to Produce 
Semiconductors—contains $52 billion in inducements for manufac-
turers to produce chips in the United States.39

While the bills mostly offer carrots, they also include some sticks. 
To take full advantage of the manufacturing incentives, for example, 
companies must abide by prevailing wage and apprenticeship require-
ments. More onerous, however, are the surprisingly stringent sourc-
ing requirements for EV components and battery minerals. The CHIPS 
and Science Act limits the ability of firms that take the funds from 
investing in China or “other countries of concern.” For an electric vehi-
cle to qualify for consumer rebates under the IRA, increasing percent-
ages of the “critical minerals” contained in its battery would need to 
be sourced either from the United States or from a country with which 
the United States has a free trade agreement, starting with 40 per-
cent in 2024 and reaching 80 percent in 2026. The vehicle must also be 
assembled in North America. Any EV produced with minerals or other 
components originating in or processed in “a foreign entry of concern,” 
including China, is excluded from the consumer rebate program.

A green fortress was being built. And no castle is complete with-
out a moat. In May 2024, Biden dramatically increased tariffs on Chi-
nese imports of technologies and their mineral inputs, among other 
goods “vital for America’s economic future and national security.”40 
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Here, too, Biden followed in Trump’s footsteps in targeting China, 
even as he focused geoeconomic escalation more specifically on the 
energy transition and other high-tech sectors.41 Tariffs on imported 
Chinese batteries went from 7.5 to 25 percent; “critical minerals” from 
0 to 25 percent; semiconductors from 25 to 50 percent; EVs from 25 to 
100 percent. Economists broadly agree that trade decreases by double 
the rate of tariff increases, such that any tariff rate above 50 percent 
is technically a ban—and a 100 percent tariff is a ban plus a political 
statement.42 In this case the statement was clear. The means to fight-
ing climate change—green dominance—had become an end in and of 
itself. What that in turn implies for the prospects of saving the planet 
remains to be seen. But thus far, the signs are not auspicious. 

When Trump returned to the White house, he threatened to dis-
mantle government support for EVs, while simultaneously asserting 
that the US should “dominate” critical minerals, even floating the idea 
of building mineral refineries on Pentagon military bases.43 In US pol-
itics, the critical minerals consensus has proven more durable than 
climate action.

On the other side of the Atlantic, EU policymakers were 
likewise developing a multifaceted “critical raw materials” policy.44 
In Brussels, as in Washington, policymakers desired self-sufficiency 
in energy transition minerals. But in Europe, bureaucrats have 
paired the dream of resource security with sustainability. It is in 
Europe, then, that the possibility of a truly green capitalism has 
been put to the test.

In the European Union, officials have relied more on publicly 
funded innovation, regulatory standards, and targeted subsidies than 
on the uncapped tax breaks so prominent in US industrial policy.45 
In part, this reflects prohibitions on deficit spending. The EU cannot 
slash revenue now in hopes of triggering a windfall later.46 This fact has 
ruffled trans-Atlantic alliances. The US tax breaks attract European 
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green capitalists, who get more bang for their investment buck by set-
ting up shop (or mine) in the United States rather than in France or 
Germany.47 But while the European Union can’t offer what one expert 
has called “bottomless mimosas”48 for industry, it can provide a com-
mitment to green practices and a greater sense of policy stability com-
pared with the whiplash that characterizes US national politics.

Sustainable supply chains start with “responsible” mining, which 
has a geoeconomic logic of its own. EU policymakers see sustain-
able extraction and ethical production as the West’s comparative 
advantage—the one terrain on which their economies can outper-
form China.49 Officials bet that simultaneously securing and green-
ing lithium supply chains would give their firms a market advantage 
in a sector dominated by their Chinese counterparts.

The European Union may not be able to issue tax credits, but pub-
lic money is still flowing to firms. In 2017, the European Commission 
established the EU Battery Alliance with a goal of incubating a bat-
tery supply chain across the continent. Under the Battery Alliance’s 
umbrella, the EU earmarked €925 million on battery R&D between 
2021 and 2027 via its innovation fund, Horizon Europe.50 Another key 
EU institution, the European Investment Bank, has loaned billions 
to battery factories and cathode plants; a zero-carbon lithium mine 
in Germany might be next.51 The EU’s technology institute directly 
invested in pilot lithium mines in Spain, Germany, Portugal, and the 
Czech Republic and has partnered with Demeter, a private equity firm, 
to establish a €500 million fund to attract investment in battery mate-
rials like lithium.52 There are similar developments at the member-
state level. The German state-owned development bank, for example, 
has established a new €1 billion fund to make equity investments in 
mines in the country as well as elsewhere in the European Union.53

The stated aim of all this public money is to “de-risk” private 
investment and thus close the “financing gap” in lithium battery 
investment.54 But the bigger goal remains supply chain security. In 
March 2024, the European Union officially adopted the Critical Raw 
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Materials Act, which establishes what officials hope will be a real-
istic path to “secure and sustainable” supplies of minerals like lith-
ium: by 2030, 10 percent mined within the EU’s borders, 40 percent 
processed within the EU, and 25 percent obtained from recycled 
materials.55

The reference to recycled materials is telling. For European poli-
cymakers, green capitalism is measured by the means of production—
not just the ends. In December 2022, just months after the US Congress 
passed the IRA, the EU could boast of its own achievement: the Sus-
tainable Battery Regulation.56 The law requires battery manufactur-
ers to incorporate increasing levels of recycled content and to provide 
labels disclosing the batteries’ carbon footprint. Eventually, batteries 
will be subjected to life cycle emissions targets.

In the EU, then, security is complemented with circularity. This 
malleable concept can refer to anything that “closes the loop” of eco-
nomic production: recycling, reuse, or repair; using materials, energy, 
and water efficiently; and eliminating waste, including by convert-
ing scraps into feedstock. Environmentalists have long promoted the 
goal of a fully circular economy. But viewed from a different angle, 
circularity also offers a route to supply chain security. Reducing the 
amount of new material throughout the manufacturing process in 
turn decreases the EU’s “dependency on materials from third coun-
tries” and buffers against the threat of “potential disruptions,” in the 
regulation’s own words.57 Circularity would help EU officials achieve 
“strategic autonomy,” a keyword of EU politics that moves deftly 
between the domains of security and economy and now links both 
to sustainability.58

Peter Handley, the head of the EU Commission’s Raw Materials 
Unit who we met at the beginning of this chapter, ticked off the myr-
iad reasons for onshoring lithium mining: solar trade wars; volatile 
lithium markets; the specter of instability roiling Latin American 
exporters (“Chile or Bolivia, one day it’s the most reliable supplier, 
next day in chaos”).59 He and I spoke in December 2019, and Hand-
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ley, of course, had no way to predict the impacts of a prolonged pan-
demic, market shocks, and multiple wars on commodity prices. But 
his tone was foreboding nonetheless: “There is a risk that we will lose 
our whole value chain . . . with massive economic consequences.”

Onshoring, in other words, meant “control,” as Joanna Szy-
chowska, the head of the EU Commission’s Automotive and Mobility 
Industries Unit, told me. For this reason, she insisted, building a self-
sufficient supply chain in Europe was “as much an economic project 
as political.”60

But could Europe control the world?
At least at the time of this writing, the answer would appear to 

be no. Onshoring is happening in Europe, but many of the lead firms 
are Chinese. CATL, headquartered in Fujian Province and the world’s 
largest battery maker, built a 14 GWh battery plant in Thuringia, Ger-
many, to more efficiently supply this crucial component to European 
automakers in the area, including BMW.61 A second CATL plant is 
currently under construction in Debrecen, Hungary.62

CATL’s press statements announcing their new plants smoothed 
over any perceived tensions between Europe’s onshoring goals and 
a Chinese entrant to the market. Parroting the EU’s own policy lan-
guage, CATL’s promotional materials framed their investments as 
part and parcel of the EU commission’s own ambition of “localizing 
innovative battery technology to drive the growth of the region’s EV 
industry” and “building a sustainable Europe.”63 In announcing the 
Hungary plant, in particular, CATL directly aligned itself with such 
EU initiatives as the Sustainable Battery Regulation. And, speaking 
directly to the commissioners’ concerns about the political fallout of 
deindustrialization, CATL emphasized that its German plant would 
create over 2,000 jobs.64

German and Hungarian officials and European automakers alike 
welcomed the news of these plants, raising a difficult question: Would 
the European pivot away from “dependence” on China be possible 
without investment on the part of Chinese firms?
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The vision of a West fully decoupled from China may be a 
chimera. But such fantasies are motivating real changes on the 
ground. US and European efforts to onshore battery supply chains 
have produced concrete results in the form of new domestic lithium 
mines. One of these is Nevada’s Thacker Pass, a claystone deposit 
that, once completed, will be the second lithium mine on US soil. The 
project uses a novel technique to extract lithium that involves add-
ing sulfuric acid to a liquefied slurry of clay.65 The mine is owned by 
Canada-based Lithium Americas. In January 2021, the US Bureau of 
Land Management approved the company’s environmental impact 
assessment (EIA) and granted it a “record of decision,” enabling the 
mine to advance from the planning stage. Thacker Pass benefited 
from the regulatory fast-tracking encouraged by Trump’s executive 
order on critical minerals, which sped up the public hearing and per-
mitting processes.66

In his comments to the press after the permit was issued, Lithium 
Americas president and CEO Jon Evans echoed the emerging geoeco-
nomic consensus on critical minerals, telling reporters, “Thacker Pass 
has the potential to provide . . . lithium chemicals critical for estab-
lishing a strong domestic lithium supply chain.”67 Evans’s colleague 
Alexi Zawadski, president of the company’s North American opera-
tions, emphasized the Thacker Pass mine’s claims to sustainability. He 
explained: “We recycle a lot of our water. We actually generate carbon-
free energy from our process, and we’ll have an excess that we’ll sell to 
the grid.”68 His comments were ironic, given that in Jujuy, Argentina—
where his company then operated a lithium mine69—Indigenous com-
munities have criticized lithium mining for its water usage.70

Thacker Pass is just one of many mines planned for a veritable US 
lithium boom. Over one hundred projects in the western states alone 
have either begun the permitting process or have received initial 
financial backing.71 Of course, given the speculative and risky nature 
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of the mining business, only a subset of these will succeed. But the 
number of proposals is still striking.

One factor enabling the lithium rush is the 1872 General Min-
ing Law, which governs extraction on public lands, where the vast 
majority of US mining projects are sited.72 This law contains no envi-
ronmental or water safeguards or requirements for community con-
sultation or consent—and was explicitly designed at the time of its 
passage to transfer Indigenous lands to white settlers.73 Although a 
patchwork of other regulations at the federal and state levels address 
some of the shortfalls of the 1872 law, it remains the primary rule for 
mining on public land. It allows mining companies to stake claims 
on that land and commence the process of prospecting without per-
mits, and it does not require mining firms to pay any royalties to the 
government.74

The Inflation Reduction Act imposes no new regulations on 
the mining industry, while showering firms with generous support. 
Mining executives were rationally effusive in the days after Presi-
dent Biden signed the bill into law. Evans, of Lithium Americas, was 
“delighted”; his company got to work on plans for its next lithium 
mine in the United States even before Thacker Pass broke ground.75 
In March 2024, Lithium Americas’ executives had reason to be even 
more delighted: The Department of Energy approved a $2.26 billion 
loan, covering over 75 percent of the capital costs of the Thacker Pass 
mine. As with all DOE direct loans, the financing provided Lithium 
Americas with more favorable interest rates and flexible repayment 
schedules than any private financial institution would offer.76

The timing was particularly auspicious for Lithium Americas, as 
months of lower commodity prices for lithium had begun to spook 
investors, stalling some projects and shifting the mood from “eupho-
ria to despair” in the words of one lithium CEO.77 Lithium Ameri-
cas’ stock price rose as soon as the DOE loan was announced. Public 
policy—and public money—had ironed out the wrinkles between 
extractive and financial capital. But the contradictions between 
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green industrial policy and green capitalism, and between sustain-
ability and security, run deeper than this.

The lithium rush has put state and local bureaucrats in a 
particularly hard spot. In late 2016, when Bradley Crowell first 
assumed his role as Nevada’s chief environmental regulator, he 
never expected that lithium would be so central to his job—or to the 
evolving politics of the energy transition. But as he explained when 
we spoke in the fall of 2021, his position as director of the Nevada 
Department of Conservation and Natural Resources thrust him into 
the fraught collision of “energy supply chains versus protecting land-
scapes and habitats and species.”78

Crowell was no stranger to beltway politics. His seventeen years 
working in DC included stints as an assistant secretary at the Depart-
ment of Energy, an adviser to Senator Sheldon Whitehouse, and a 
legislative advocate for the Natural Resources Defense Council. His 
appointment at Carson City returned him to the state where he was 
born and raised. For state-level bureaucrats like Crowell, the signal 
from the White House was clear: America needed to “[shore] up the 
critical mineral supply chain” and do so in a “sustainable and respon-
sible” manner.

The problem was a total lack of federal guidance as to what “sus-
tainable and responsible” meant in practice. Staying aligned with the 
White House while managing tensions among “stakeholder groups”—
the ubiquitous, anodyne term encompassing corporations, rural 
communities, Indigenous tribes, and environmental advocates—
presented a day-to-day challenge for Crowell. At the same time, he 
and everyone working for the state government felt pressure to boost 
Nevada’s tourist-driven economy, which had been devastated by the 
pandemic. (Mining accounts for a surprisingly small percentage of 
Nevada’s employment and share of the state’s GDP.79) Promoting min-
ing projects was not at all in his department’s purview, but Crowell 
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saw the potential for a “circular economy of lithium in Nevada”—in 
which lithium is mined, batteries manufactured and recycled, and 
their materials recovered, all within the state’s borders—that could 
simultaneously create jobs and reduce mining-related harm. And all 
of it could happen at home, “in America,” reducing the carbon foot-
print of the electrified economy. For all these reasons, Crowell saw a 
US renewable energy supply chain as a “no brainer.”

Persuading skeptical members of Indigenous reservations, other 
rural communities, and their allies in environmental advocacy groups, 
however, was another story. As Crowell told me, his department 
sought to “get the message out there” that the new green economy 
was “a great opportunity that we should seize.” The message sounded 
familiar. I had heard it countless times in White House press releases 
and at industry conventions; it circulated seamlessly from the fed-
eral government to the state and local levels and traveled back and 
forth across the blurry line between the public and private sectors. 
But as in so many of the conversations I have had with the govern-
ment officials promoting mining, a cloud hovered at the edge of his 
otherwise sunny optimism. As protests and lawsuits took aim at the 
lithium boom, Crowell wondered “how much the Biden administra-
tion is willing to buck the far left” in its pursuit of a clean energy 
supply chain.

Over at the Nevada Division of Minerals, head administrator 
Mike Visher agreed that Nevada, with its vast underground resources 
and predictable “regulatory environment,” was “uniquely positioned” 
to benefit from a mining-intensive energy transition.80 Just as impor-
tant, onshoring was the ethical thing to do: “We know we have to have 
these minerals . . . shouldn’t we take advantage of an asset in a place 
that’s heavily regulated, versus turning a blind eye to it happening 
overseas in a Third World country. It’s an inconvenient truth. That’s 
what’s occurring now with a lot of key battery materials. In the Congo, 
the conditions are horrific. No one wants to be part of that.” His posi-
tive attitude toward domestic mining befits his position. Unlike 
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Crowell’s department, the Division of Minerals doesn’t so much regu-
late mining projects as “assist companies” who are actively explor-
ing opportunities in the state by providing them with information on 
mining claims and the permitting process.81

Visher nevertheless foresaw multiple potential obstacles for a 
lithium boom in Nevada, all of which emanated from two funda-
mental facts: “The resources are where the resources are” and min-
ing those resources “is not a neutral activity.” Visher warned that 
a “NIMBY attitude” threatened to slow down the construction of a 
made-in-America supply chain. But Visher also worried about reg-
ulatory capacity. Politicians talk about speeding up the time frame 
to open new mines. What is missing, Visher told me, is the “money 
and resources” to hire more bureaucrats, whether at federal agencies 
like the Bureau of Land Management or state ones like his Division of 
Minerals. Visher sees a contradiction between the onshoring impera-
tive and the widespread suspicion of the administrative state: “There 
isn’t a lot of impetus to expand the size of the federal government.” 
Instead, “Everyone thinks you can just make things more efficient.”

This mentality extends to battery and EV companies, who believe 
you can simply “flip a switch” and secure the mineral inputs to “[pro-
duce] the widgets.” No one seems to understand that the permitting 
time frames for the mining projects that feed the factories “are years, 
not months.” Visher also sees companies across the supply chain, 
from mine to battery plant, simultaneously facing more public pres-
sure on transparency and sourcing and demands from shareholders 
to maximize returns. Wherever the buck stops, he says, the energy 
“transition will come at a big cost. . . . No one wants to acknowledge 
that everyone is going to bear some of that burden. They just don’t 
want it to be them.”

Well, not everyone exactly. Visher thinks that the costs of the 
energy transition will ultimately fall on less organized groups, “the 
consumer or taxpayer.” Lithium companies, however, seem poised 
to profit.
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Green Mining

It was June 2019, and I was at the posh W Hotel in Santiago, Chile, for 
the first day of the 11th Annual Lithium Supply & Markets Confer-
ence. Conference-goers couldn’t have known it at the time, but that 

year marked a turning point for the industry. A future of high market 
demand and supportive public policies lay just over the horizon. The 
EV revolution was finally kicking into high gear—and lithium would 
be one of the most sought-after elements in electrifying transporta-
tion around the world.

None of this—not lithium’s takeoff, not the pandemic, not the 
Great Power race to green dominance, not Russia’s invasion of 
Ukraine—was knowable in 2019. Instead, discussions centered on 
what might seem, in retrospect, an unexpected subject. At every cor-
porate lithium convention I’ve attended, attendees have fixated on a 
particular theme, ranging from the geopolitics of critical minerals, 
to the rise of green industrial policies, to the challenge of delivering 
enough supply to meet market demand, to the pressures of address-
ing ESG (an acronym for financial strategies sensitive to environ-
mental, social, and governance risks, shorthand for either green or 
greenwashed investments, depending on who’s talking).
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Back in 2019, the theme was a question: Was lithium a commod-
ity? This might seem a strange question for a room full of capitalists 
to ask themselves. If a commodity is “a substance or product that can 
be traded, bought, or sold,” lithium certainly fits the bill. But confer-
ence participants had a more specific meaning in mind. Here, as in 
the pages of the business press, commodity meant a raw material: 
an input for further processing and production, whether extracted 
or harvested. Copper and beef, oil and soy, lumber and nickel—these 
are commodities.

Commodity markets fundamentally rely on nature, whether it 
takes the form of mineral-rich ores in the earth’s crust or the specific 
weather conditions that produce a particular crop. At the same time, 
commodities are alienated from nature. Traded as a bale of cotton, a 
barrel of oil, or a ton of copper, commodities are bought and sold in 
abstractions of measurement units and prices that erase the physical 
differences between units. The price for a bushel of soybeans isn’t for 
a specific bushel of soybeans, but rather a hypothetical bushel of soy-
beans that could come from anywhere. As Javier Martínez de Olcoz 
Cerdan, a managing director at Morgan Stanley, put it during that 
2019 convention, “a commodity is a product that you don’t care where 
it is produced.”1

Before he offered that pithy definition, it was clear that Martínez 
planned to be provocative. His opening line, “Last year some people 
told me that many people wanted to kill me at this conference,” elic-
ited hushed chatter and nervous laughter. He proceeded to explain 
that lithium was a commodity just like any other, or at least in the 
process of becoming one.

This comment sparked intense debate. The major lithium com-
panies rejected Martínez’s basic contention that lithium was a com-
modity. Instead, they saw it as a “very bespoke product”: a highly 
customized chemical optimized to meet the varied and technical 
specifications of their customers, especially battery makers.2 Lith-
ium deposits take varied forms, from hard rock to soft clays to liq-
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uid brine—and quality varies widely within each of these categories. 
Bolivian brine resources, for example, contain high levels of magne-
sium, an impurity that must be removed to produce battery-grade 
lithium chemicals—one reason that country’s lithium sector has 
developed more slowly than that of its neighbors. Neither the people 
who produce lithium nor the people who buy it, in other words, see 
lithium as a homogeneous product.

At stake in the question of commodity status was whether 
lithium’s price would be determined by commodity markets or 
by closed-door negotiations. As a representative of Morgan Stan-
ley, an investment banking company, Martínez thought in terms 
of commodity markets. Surveying the state of the lithium market, 
Martínez conveyed his optimism that prices for a ton of lithium car-
bonate, at that day selling for $10,800 per metric ton on the Chinese 
spot market, would continue to decline as new supply was brought 
online. He predicted that prices would likely settle down to around 
$7,300 by 2031.3 His forecasts about pricing trends turned out to be 
wrong, at least so far: rather than smoothly floating downward, lith-
ium prices have been dogged by persistent volatility, hitting the diz-
zying high of $80,000 per metric ton in late 2022 through early 2023 
before crashing again.4 But in his assessment that lithium is slowly 
but surely on its way to becoming a fungible commodity, Martínez 
appears to be correct.

Historically, the lithium market has been dominated by long-
term contracts between mining companies and downstream pur-
chasers, called offtake agreements.5 Such contracts fix prices ahead 
of time, providing security to buyers and sellers. Offtake agreements 
are not totally insulated from broader market dynamics. They usu-
ally contain a mechanism to periodically adjust the contract price in 
response to the going rate in the world’s main spot market, based in 
China. But to analysts and investors, the prevalence of such long-term 
arrangements signaled lithium’s status as an “immature” commod-
ity, compared with such established commodities like oil or copper.
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Lithium is now firmly on its way to adulthood. A major growth 
spurt came during the boom of 2022–2023. Understandably, min-
ing companies wanted to cash in on the bonanza, prompting them 
to embrace flexible contracts with variable rather than fixed pric-
ing schemes, subject to more frequent adjustments.6 For buyers, of 
course, high prices are bad news. Buyers turned to “futures” con-
tracts, or agreements to trade a given quantity of a commodity at a 
set price and on a specific date, as a hedge against volatility. Since the 
supply and demand for raw materials rarely matches, such financial 
instruments in theory help balance the market over time.7

These two trends—variable pricing and future contracts—make 
a persuasive case for lithium’s status as a commodity. The combina-
tion has also made it possible for lithium to finally step out onto the 
floor of the worlds’ premier commodities exchanges. For instance, the 
Chicago Mercantile Exchange (CME) established a futures market for 
lithium hydroxide in May 2021.8 For the first few years, the exchange 
was quiet—but trading began to take off in the spring of 2023, and 
volume continued to increase in 2024.9

Converting lithium from a specialized product to a generic com-
modity means that lithium companies must relinquish some control. 
This was exactly the future that lithium companies had sought to 
avoid. On the stage of that 2019 convention, when the London Metal 
Exchange (LME) announced its own intentions to launch a lithium 
futures market, executives from three top firms spoke in unison. 
The vice president of Albemarle refused to cooperate: “We view this 
market as a specialty chemicals market . . . for us, an index price goes 
against that strategy . . . our intent is we will not be providing price 
information to the index.” SQM’s vice president reiterated that “lith-
ium is a specialty chemical not a commodity.” The vice president of 
Tianqi echoed both of them, stating, “We agree, all our customers 
have different specifications, at the moment an index can be chal-
lenging . . . if it’s not done right, it can be misleading as well.”10

Lithium executives may have lost the battle over lithium’s com-
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modity status. But that is only one of many tensions roiling the indus-
try. Ongoing price volatility continues to act as a wedge between 
mining companies and the financiers they hope to attract. Geopo-
litical headwinds are segmenting global trade in unpredictable ways. 
Meanwhile, the environmental and human rights concerns that con-
tinue to swirl around their core product present a somewhat coun-
terintuitive profit opportunity. If lithium is on the way to becoming a 
more generic raw material, then hawking “green” or “ethical” lithium 
is one way to stand out from the crowd.

Raw materials markets are notoriously fickle. In this 
sense, lithium looks like a classic commodity. Over the prior six years, 
lithium’s price has experienced multiple dramatic reversals, spik-
ing only to vertiginously fall. One reason for commodity volatility is 
what economists call “inelasticity.” As the word suggests, this condi-
tion describes either a supply that can’t expand quickly to meet new 
demand (an inelastic supply) or, conversely, a market in which con-
sumers don’t change their behavior in response to changing prices 
(inelastic demand).

The markets for raw materials, especially extractive sectors, are 
often rigid on either side of the equation. It takes a long time, often 
more than a decade, to open a new mine. Mineral production can’t be 
ramped up quickly, even if there are lots of eager buyers. This means 
prices can climb quite high without dampening demand. On the flip 
side, the difficulty of calibrating supply to demand can produce mar-
ket gluts and crashing prices. Mines are easier to finance when prices 
rise—but there’s no guarantee of a market for that output once the 
mineral is ready to be sold. The demand side, too, faces constraints: 
If an industrial process requires a particular mineral, manufacturers 
can’t just replace it with something else when prices increase. Manu-
facturers tend to swallow the cost rather than exit the market, thus 
keeping prices high.
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Lithium’s volatility is iconic. US Global Investors, which publishes 
an annual “Periodic Table of Commodities Returns,” awarded lithium 
the title of “most volatile” commodity in the decade between 2013 and 
2022.11 In 2024, the International Energy Agency (IEA) also singled 
out lithium prices as the most erratic of all the critical minerals it 
tracked.12 Some of this reflects the simple mechanics of commodity 
price cycles. Depressed prices reduce profitability and deter invest-
ment, which eventually takes a toll on supply, which in turn renders 
the available lithium more valuable, encouraging new exploration 
and eventually pushing prices down again—rinse and repeat. But it 
also reflects the fluctuations of public policy. Demand for EVs, and 
thus for their supply chains, is contingent on governments’ fickle sup-
port for climate action. Politics is another source of market volatility.

Whether you see high prices as good or bad depends on where you 
sit along the supply chain. Tight markets are good news for lithium 
producers.13 In a January 2023 presentation to investors, Eric Norris, 
the president of Albemarle’s lithium division, stated, “Pricing needs 
to remain elevated in order to support the incentives required to take 
on those investment risks.”14 The perception of “need” may be relative: 
Albemarle’s 2022 profit margin of 65 percent was over four times the 
mining industry average of 15 percent.15

Governments of exporting countries like Chile likewise benefit 
from high prices—as do their societies, potentially, depending on the 
terms of the country’s contracts with multinational mining compa-
nies and the uses to which the state puts the resource rents. But after 
any boom is an eventual bust, and producer countries’ vulnerability 
to market fluctuations can mean budget austerity and social suffer-
ing in times of low prices. For precisely this reason, many Global South 
governments with significant deposits of transition-related minerals 
are attempting “downstreaming”: linking their raw material sectors 
to higher-value, and more economically stable, nodes on the supply 
chain, such as processing and manufacturing.

Those who purchase lithium, meanwhile, have an obvious and 
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opposing interest in cheaper raw materials. Given that the vast major-
ity of lithium is destined for batteries that power passenger EVs, the 
most relevant downstream sector is the auto industry. The automotive 
sector has in recent years been buffeted by a variety of supply chain 
woes, from semiconductor shortages to record shipping costs. But for 
EVs in particular, batteries are the most expensive component. In the 
words of energy analyst Ahmed Mehdi, “raw material price volatility 
can make or break battery economics.”16

During the lithium surge of 2022–2023, prices got so high that 
battery producers explored substitutes. The costly lithium that 
Albemarle executive Eric Norris framed as essential to attracting 
investment instead drove manufacturers to explore cheaper battery 
chemistries. Some of these recipes, such as one involving lithium 
iron phosphate, still include lithium, but they eliminate the need for 
costly nickel and cobalt inputs. Another set of options scraps lithium 
altogether, with sodium as the top contender among these. Chinese 
firms are again taking the lead in innovation. In October 2024, CATL 
revealed a new sodium-lithium battery pack; Chery, an automaker 
owned by the municipal government in Wuhu, its first customer.17 
This “hybrid” battery optimizes across multiple parameters, taking 
advantage of sodium’s affordability and lithium’s energy density.18 
BYD, the world’s largest EV company, likewise has reported progress 
in diversifying away from lithium, with an initial foray into sodium 
batteries for stationary storage on energy grids.19

This is what economists call “demand destruction”: when demand 
for a good, in this case, lithium, falls in response to persistent high 
prices. But car manufacturers are generally not yet ready to give up 
on lithium, which they still prefer for powering EVs.20 And ironically, 
two years of declining prices for lithium, and thus for lithium batter-
ies, have now called sodium substitution plans into question.21

Amid all this market turbulence, some car companies are reviv-
ing an old approach: vertical integration. In January 2023, General 
Motors invested $650 million in Lithium Americas to help develop the 
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Thacker Pass project in exchange for “exclusive access” to the mine’s 
phase 1 production and the “right of first offer” to phase 2 produc-
tion.22 In October 2024, GM deepened its relationship with the lithium 
miner, establishing a joint venture that gives the car company a direct 
ownership stake in Thacker Pass.23

These moves escalated a trend that had been a few years in the 
making, with automakers taking increasingly aggressive moves to 
secure their lithium supply. Their tactics ranged from establishing 
long-term offtake agreements with lithium companies to direct equity 
investments in mining projects.24 Automakers engaging in these 
practices hope to ensure their access to minerals and to reduce their 
exposure to the volatilities of commodities markets, even as they tie 
their fates more closely to the output of specific mines.

The return of vertical integration is a curious development. For 
decades, major multinational corporations have focused on untan-
gling their core operations from the mines, mills, and feeder factors 
gobbled up by their predecessors. The approach feels like a throw-
back, harkening back to Henry Ford’s investments in steel mills and 
coal mines to supply the raw materials for his sprawling auto empire. 
The extractive inputs of the energy transition pose a potent challenge 
to the economic logic of free trade, globalization, and spatially dis-
persed supply chains.

While financial institutions seek to render lithium a tradable, 
homogeneous commodity, both buyers and sellers cling to speci-
ficities: customized battery chemistries; secure, exclusive supply 
streams; and sustainable lithium, shorn of any associations with con-
flict or contamination.

Lithium branded as sustainable offers benefits to buyers and 
sellers. For battery and EV makers, virtuous inputs buttress reputa-
tional capital. For mining companies, claims to corporate responsi-
bility can command a “green premium” for their product. Financial 
institutions are taking notice. Benchmark Minerals, the top price 
reporting agency for battery metals, now publishes a separate “sus-
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tainable lithium” price, which uses an index of seventy-nine indica-
tors to calculate the going rate for ESG-friendly lithium.25 Similarly, 
by issuing “green bonds,” lithium companies like SQM and Livent 
have accessed loans on more favorable terms.26 Investors who pur-
chase such bonds accept lower interest rates in exchange for green-
ing—or greenwashing—their portfolios. In this arrangement, lithium 
firms claim to be “green” because their product is an input for electric 
mobility—even though the loans are used to finance resource extrac-
tion, with all the environmental harms that can entail.

In so many ways, then, the lithium sector and the battery and 
EV production it enables have become a laboratory for the possibility 
of capitalism without carbon. Green capitalism transforms sustain-
ability from an ethical sensibility to a valuable asset. To understand 
how this has happened, let’s go back to Santiago in June 2019, where 
lithium entrepreneurs had gathered to chart their course toward a 
still uncertain future.

As I sat and listened to lithium capitalists say, one after 
the other, that lithium is no ordinary commodity, I began to think there 
was more at stake than market control or proprietary information—
something more philosophical, or existential. Lithium, they seemed 
to say, was not tainted like other extractive commodities, with their 
myriad associations with water contamination, human rights viola-
tions, and military coups. In fact, lithium was not an earthly matter at 
all, but a lofty chemical, calling to mind a pristine laboratory setting 
rather than an enormous open pit, rickety piles of sludgy tailings, or 
the toxic sublime of multicolored evaporation ponds that mar the salt 
flat of the world’s driest and oldest desert.

In the shared imagination of the lithium industry, lithium was 
not some base industrial metal. No. Lithium was a critical ingredient 
in the clean technologies that would enable a zero-carbon economy, 
one of so many “sustainable economy materials,” per Tesla’s savvy 
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neologism. What I sensed was an anxiety about whether and how 
to repackage extraction as an environmentally friendly endeavor. 
In other words: Could mining be green? The implications extended 
to the entire global economy. If mining is an exceptionally destruc-
tive activity, then the prospect of benign extraction offered hope for 
a truly green capitalism.

“Sustainable sourcing” is now an industry mantra across the EV 
supply chain. It’s nothing new for corporations to (claim to) address 
social and environmental concerns about the impacts of their prod-
ucts as a way to protect their brands. But the EV market has another 
wrinkle. Consumers who purchase EVs are responding to public poli-
cies that encourage them to switch from traditional internal combus-
tion engine vehicles, with the ultimate goal of meeting zero-emissions 
targets. The entire point of electrifying transportation is to eliminate 
fossil fuels from the sector. As a privileged tool in the climate action 
tool kit, EVs are imbued with an aura of virtuous consumption. When 
you go electric, you are buying a product that helps save the planet. 
Such green consumers might think twice about purchasing an EV if 
its battery materials were tainted with allegations of toxic pollution 
or forced labor.

This, at least, is what industry representatives and observers 
want to talk about when I ask them about automakers’ increasing 
attention to “sustainable sourcing” as they embark on electrifying 
their fleets. Just as noteworthy is that the mining companies are 
making similar commitments—promising, in effect, to clean up 
their own act. While mining companies have long been concerned 
about local perceptions of their operations and have developed a 
sophisticated set of tactics to mitigate local protest, it is a newer 
phenomenon for these firms to broadcast their green and ethical 
bona fides to audiences far from the sites of extraction. The parallel 
pivots in the auto and mining industries are related. As auto compa-
nies signal their preference for “sustainably sourced” metals, min-
ing companies compete with one another to project the image most 
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compatible with EV makers’ efforts to appeal to green consumers, 
investors, and regulators.

This complex interplay between sustainability and corporate com-
petition is a quintessential example of what political economist Stefano 
Ponte calls “green capital accumulation.”27 In this dynamic, companies’ 
strategic management of sustainability has become a means of increas-
ing their market power and, ultimately, their profits. Lead firms—in 
this case, consumer-facing multinationals like car companies—are 
more concerned about reputation than are their suppliers, who tend to 
be much less publicly visible. At the same time, lead firms have lever-
age over their suppliers. They have the power to force the firms they 
purchase materials or components from to take sustainability seri-
ously—or at least look like they are—and absorb the costs that that 
entails. Hence the proliferation of mining companies boldly promising 
to meet climate targets, reduce water use, embrace the circular econ-
omy, and more directly engage Indigenous leaders and organizations.

As car companies exert more control over their supply chains, 
they are also directly investing in sustainability initiatives in novel 
ways. Volkswagen organized a visit to the Atacama Salt Flat to inves-
tigate mounting concerns about water use.28 BMW commissioned 
a team of scientists to study the same and to propose new sustain-
able extraction techniques.29 Mercedes-Benz, BMW, and VW pub-
lished a suite of statements touting their practices and assuring the 
public of their sincere interest in sustainability and ethics.30 In lan-
guage indistinguishable from that of global advocacy campaigns, 
VW announced: “The raw materials for our electric batteries must be 
extracted under sustainable conditions. We must therefore do every-
thing possible to ensure that the extraction of lithium does not harm 
people or nature.”31

These sector-wide shifts in corporate strategy surface in 
individual lives. Franziska Killiches leads the Raw Materials and 
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Environment Team in Volkswagen’s Sustainability Management 
Department, the latest iteration of a position she has held at the 
European auto giant since 2019. A glance at her résumé reveals valu-
able experience in various German government entities, all related 
to the thorny policy area of extractive industries.32 A classic case 
of the “revolving door” from the public to the private sector, she 
arrived at Volkswagen equipped with an insider’s view of strategic 
state agencies.

Less than a year after she was hired by Volkswagen, Killiches 
found herself on a twenty-hour journey from Wolfsburg, the com-
pany’s headquarters, to the northern reaches of Chile.33 “The ground 
is hard as stone. Every drop of water evaporates immediately,” she 
observed, a “first impression” of the Atacama Desert that is as old as 
Europeans’ initial encounters with the landscape nearly five hundred 
years ago.34 Killiches had arrived with a clear mission: to paint “our 
own picture” of the lithium that is mined in Chile before making its 
way into her company’s car batteries. For Volkswagen, such firsthand 
scrutiny was now essential. Scientific research, NGO reports, and 
media coverage had drawn attention to lithium’s impact on the des-
ert’s fragile water system. The “accusation” was crystal clear.35 But 
was there “anything to it”?36

Lithium is just one of a growing number of high-risk raw materi-
als that get special attention from Volkswagen.37 From cobalt to cot-
ton, the company assesses the “probability and severity of human 
rights and environmental risks” of specific inputs alongside the more 
vaguely defined risks associated with their particular country of ori-
gin. Assessing risks is, by nature, an exercise in comparisons. Ana-
lysts conjure a murky spectrum of far-flung locales, each more or less 
dangerous for the humans who live there—and more or less threat-
ening to the reputations and the profits of the corporations that do 
business in them.

The exercise of assessment is complicated by the structure of 
global supply chains. As of 2024, when Volkswagen’s most recent 
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“Responsible Raw Materials Report” was published, the corpora-
tion “did not directly source any battery raw materials” and instead 
purchased battery cells “from suppliers which are themselves up 
to several supply chain steps away from the raw material origin.”38 
More precisely, as Killiches explained in an interview with the Swiss-
German newspaper Der Bund, mining occurs “up to nine supply chain 
steps” away.39

Volkswagen’s long supply chains illustrate a more general reality. 
For decades, major corporations have sought materials that they could 
buy reliably and at low cost. In the process, they have created multilevel 
networks of upstream extractive, processing, and manufacturing sup-
pliers that span the globe. The very complexity of these networks cre-
ates zones of opacity, shrouding the links between corporations with 
recognizable brand names headquartered in the Global North and the 
relatively obscure mining companies operating along the peripheries 
of the world economy. This opacity has long benefited executives and 
investors. But today, in a world of new reputational risks and volatile 
geopolitics, these same corporations aim to “shed light,” as Killiches 
put it in the same interview, on the darkness.40 Hence her “fact-finding 
expedition” to the “lithium desert” of Chile.41

The expedition was just one example of Volkswagen’s evolving 
tool kit of risk mitigation techniques. For supplier firms, these include 
a contractually obligatory code of conduct, “sustainability training 
and workshops,” and audits, buttressed by a “supply chain grievance 
mechanism” for corporate whistleblowers or affected community 
members to share allegations directly with the auto group for further 
investigation.42 But with suppliers operating in tens of thousands of 
discrete locations, such tools are inevitably limited. The surest way to 
reduce risk is to rein in the sprawl of raw material suppliers.

Volkswagen has made its first move to source lithium directly, 
signing a contract for the “environmentally friendly lithium” that 
Vulcan Energy Resources aims to produce from its brine deposit in 
Germany’s Upper Rhine Valley. The move ensures the car company at 
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least five years’ worth of supply beginning in 2026, when the mining 
project is planning to enter commercial-scale production.43

Volkswagen was the third automaker, after Stellantis and 
Renault, to strike a deal with Vulcan. The company uses a direct 
lithium extraction (DLE) method to filter lithium out of geothermal 
brine, ultimately producing, they claim, a “Zero Carbon Lithium” 
that “harness[es] renewable geothermal energy to drive lithium pro-
duction, without using evaporation ponds, mining or fossil fuels” in 
its operations.44 Beyond the promise of green mining, Vulcan offers 
European carmakers geographic proximity in a world of geoeco-
nomic realignments, facilitating Volkswagen’s efforts to build a Euro-
pean supply chain from mine to factory—a goal that dovetails neatly 
with the European Union’s onshoring ambitions. Geoeconomics does, 
however, sometimes collide with geopolitics: In late 2022, Volkswagen 
was forced to delay its plans to construct six battery plants by 2030 
because of the spike in energy prices, and therefore operating costs, 
caused by Russia’s invasion of Ukraine.45

For the time being, then, Volkswagen remains dependent on 
lithium—and many other materials—sourced from around the world. 
Which brings us back to the Atacama, where the company’s efforts 
to assess the precise reputational risk posed by lithium’s impact on 
water have been bedeviled by our now familiar culprit: the lack of a 
“consistent hydrological model.”46

Just like Chilean regulators, Atacameño community leaders, and 
environmental activists, Volkswagen saw the absence of a coordi-
nated water management and monitoring system as a major source of 
the problem. But unlike these critics, the company did not look to the 
Chilean state as the agent to fill the vacuum of governance. Instead, 
corporate managers have faith in the power of corporate responsibil-
ity. Specifically, Killiches and Volkswagen are hanging their hopes on 
the Responsible Lithium Partnership, a voluntary, multi-stakeholder 
initiative that “seeks to promote sustainable development and 
improved natural resource management” in the Atacama.47 The part-
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nership was convened by the German government’s development 
agency, GIZ—where Killiches had worked for over three years48—and 
funded by Volkswagen, Mercedes Benz, the chemicals giant BASF, 
and Fairphone, a mission-driven cell phone company using “fair and 
recycled materials.”49

As I later learned in interviews with GIZ officials, the partnership 
was a true collaboration between the German government and mul-
tinational corporations, who shared a “worry” about lithium, a “high-
priority” raw material that was also the site of local conflict and dueling 
social perceptions in Chile.50 On the surface, this was mining—and cap-
italism—at its greenest and most ethical, optimizing not only its own 
operations but also compensating for the severe deficit in state capac-
ity. Or at least that was the image the partnership sought to portray.

A key question for participants and critics alike is whether an 
effort coordinated by a German government agency and financed by 
the corporations that ultimately purchase the lithium simply repro-
duces the pattern of privatized governance that prevails in extractive 
zones like the Atacama. As GIZ’s on-site official told me, in that des-
ert region there is a “strong and constant” level of contact between 
mining companies and communities—a material reality that itself 
has caused “internal divisions” in the social fabric. For this official, 
the multi-stakeholder approach is different and potentially better 
because “everyone has a voice.” The partnership isn’t pegged to a spe-
cific mine, the official emphasized, but rather addresses the “cross-
cutting theme” of water management.51

In my conversations with corporate staff and agency officials, I 
had a strong sense of an earnest mission. They seemed to truly believe 
in their employers’ professed benevolence, even showing enthusiasm 
for their role in helping car companies responsibly produce a con-
sumer good now enlisted in the fight against climate change. But 
as soon as sustainability becomes essential to corporate branding, 
it loses its ethical or environmental meaning. Instead, it becomes a 
commodity, bought and sold on the market like any other.
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A menagerie of risk consultants, sustainability analysts, 
and industry certification agencies now offer their services to extrac-
tive, battery, and auto firms that seek a competitive edge in “respon-
sible mining.” Green and ethical branding, in other words, has itself 
generated a market opportunity for all manner of entrepreneurs.

Take Harrison Mitchell, who in 2008 had the prescience to cofound 
RCS Global, a “proven leader in data-driven ESG performance” that 
envisions “a world where natural resources are produced, traded, and 
transformed in a way that generates sustainable positive impacts on 
people and planet.”52 The company retains twenty-nine employees in 
its Better Mining team alone and consults for eight of the top ten auto 
giants, as well as mining, battery, and electronics companies. Before 
moving into the consulting market, Mitchell worked for Global Wit-
ness, a large international NGO that campaigns against human rights 
violations and environmental degradation, particularly in extractive 
sectors.53 This background gives him special—and quite valuable—
insight into the movements targeting mining companies.

I encountered Mitchell in late 2020 at another iteration of the 
Lithium Supply & Markets Conference, where he was leading a panel 
on “Responsible Sourcing of Lithium.”54 I was immediately impressed 
by his granular knowledge of global advocacy—and savvy ability to 
draw connections between the world of do-gooders and that of profit-
seeking corporations. Mitchell attributed the flurry of corporate 
attention to sustainable sourcing to NGOs, specifically to Amnesty 
International’s 2019 call for the production of “ethical” batteries 
within five years. The challenge built on Amnesty International’s 2016 
report with the NGO Afrewatch, “This is What We Die For,” which 
exposed horrific human rights abuses in the cobalt mines of the Dem-
ocratic Republic of Congo (DRC) that provided crucial raw materials 
for cell phone and EV batteries.55 While the underlying report primar-
ily focused on addressing human rights abuses in the DRC, it also 
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alluded to violations of Indigenous rights in Latin America and the 
emissions of coal-powered battery plants in East Asia—realities that 
could “undermine [the] green potential” of EVs.

Mitchell saw Amnesty’s statements and reports as emblematic 
of broader trends in the politics of extraction, with lithium as the 
next “big focus.”56 He described how “responsible sourcing” concerns 
tended to diffuse from one extractive node to another, potentially 
encompassing “fifteen to twenty raw materials.” At the 2020 meeting, 
Mitchell warned attendees about the inevitability of more stringent 
regulation, citing the EU as the vanguard (the body’s Sustainable Bat-
tery Regulation was released two months later and adopted in 2023). 
And he noted the increasingly vocal concerns of investors and cus-
tomers, who in turn were encouraged by the “media environment.” 
The result was a “trend . . . in one direction . . . more scrutiny on sup-
ply chains, sustainability, and responsibility.” All of that, of course, 
also meant more clients for outfits like RCS Global, a firm poised to 
help legacy auto companies and mining multinationals adopt better 
practices—or, at the very least, protect their reputations.

RCS Global itself operates in an increasingly competitive mar-
ket. While firms operating along the EV supply chain try to outdo 
one another on the terrain of sustainable sourcing, consultants and 
certifiers likewise rival one another, promising ever-more rigorous 
forms of analysis and auditing that will ultimately increase their cli-
ents’ reputational capital. The entity that has commanded the most 
respect from journalists, academics, and NGO professionals is the 
Initiative for Responsible Mining Assurance (usually referred to by 
its acronym, IRMA).57 Indeed, RCS Global helps its clients align their 
operations with IRMA’s standards, ostensibly to prepare for an even-
tual audit by one of IRMA’s two licensed auditing firms.

IRMA’s credentials rest in part on those of its executive direc-
tor, Aimee Boulanger. Before joining the initiative over a decade ago, 
Boulanger spent many years in the world of NGOs like Sierra Club 
and Earthworks. She described her work in these organizations as 
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“classic community organizing.”58 She supported directly affected 
communities in their efforts to resist extractive capitalism, whether 
they were “fighting a new mine” or calling attention to “water issues 
at an existing mine.” This experience was crucial to her first major 
challenge when she was hired as an IRMA staff member: “building 
trust.” As Boulanger noted, it was hard enough to establish trust 
between the “Big Greens” (mainstream, professionalized environ-
mental NGOs, often headquartered in Washington, DC) and frontline 
communities—let alone between the latter and the mining compa-
nies they were so often in conflict with. For these reasons, the “multi-
stakeholder” model at the heart of IRMA—wherein representatives of 
multinational corporations, environmental advocacy organizations, 
and directly affected groups dialogue directly with one another to 
develop a shared standard for responsible mining—took “years” to 
build. It remains the subject of some controversy in activist circles.

IRMA was founded in 2006, well before energy transition met-
als became a salient policy issue. As Boulanger explained in our 
conversation, its origins instead lie in an earlier moment of atten-
tion to global supply chains: the problem of so-called “blood dia-
monds,” or more generally “conflict resources,” that emerged during 
a series of civil wars across West Africa beginning in the 1990s.59 In 
1998, the UN Security Council adopted Resolution 1173, which sanc-
tioned the Angolan political party UNITA for its use of diamonds to 
finance the country’s civil war.60 It was in this context that the CEO 
of Tiffany’s approached Earthworks with a counterintuitive request. 
He wanted the environmental NGO to hold him and his company 
accountable and to help the firm identify “responsible” diamond sup-
pliers. Earthworks declined, as it didn’t have the in-house capacity to 
develop a list of “green clean mines” or to audit the sourcing decisions 
of end-use buyers. But the organization continued to work closely 
with Tiffany’s to establish just such an entity.61 Hence, IRMA.

While IRMA initially focused on the jewelry sector, by 2016 it had 
moved into personal electronics and, later, electric mobility. Echo-
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ing Mitchell’s genealogy of sustainable lithium sourcing, Boulanger 
identified Amnesty International’s 2016 report on Congolese cobalt as 
a turning point for expanding IRMA’s mission. Once again, the move 
was driven by a query from a consumer-facing lead firm: “When that 
report came out, Microsoft called us.” Today, IRMA works with corpo-
rations across the EV supply chain, with members including lithium 
miners like Albemarle, SQM, and Livent (with others, such as Lithium 
Americas Corporation and Piedmont Lithium, currently awaiting full 
approval) as well as downstream companies, such as BMW, Ford, GM, 
Mercedes-Benz, Tesla, and Volkswagen. BMW, the first automaker to 
join the group, additionally had a representative on IRMA’s member-
elected board, the organization’s main governance body, from 2020 to 
2024 (its slot is now occupied by a representative of Mercedes Benz).62

IRMA finds it necessary to clarify what membership in its orga-
nization does not mean: “an endorsement of the company,” “that a 
mine has achieved a specific score,” or “that a purchaser has sourced 
materials from IRMA-assessed mines.”63 These clarifications betray 
an understanding that firms do, in fact, frame their membership in 
IRMA as itself an indication of responsible practices and, implicitly, a 
sign of IRMA’s “endorsement.”

The slippage between membership and endorsement is, perhaps 
inadvertently, encouraged by the organization’s own website, which 
includes a map of all “stakeholders” at some stage of an IRMA audit. 
When I first stumbled upon this map in January of 2022, it was called 
the Responsible Mining Map.64 I noticed that it included SQM’s lith-
ium mine on the Atacama Salt Flat. The mine earned its place on the 
map because an IRMA-approved auditing outfit had begun its third-
party assessment of the mine’s operations. But considering everything 
I had learned about SQM, I was surprised to find it listed on a map of 
responsible mines. Given the preponderance of political corruption, 
financial fraud, contract violations, regulatory interventions, envi-
ronmental lawsuits, and grassroots protests associated with the firm, 
labeling its Atacama project “responsible” struck me as—at the very 
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least—questionable. A year later, the map’s name had been changed 
to the more value-neutral Engagement Map—perhaps a tacit admis-
sion on the part of IRMA that labeling a mine “responsible” before its 
audit had been completed was inappropriate.

These terminological slippages provided copious marketing 
opportunities for SQM. From the very moment SQM joined IRMA in 
August 2021—several months before any assessment had commenced 
and when its membership was still listed as “pending”—SQM went on 
a public relations blitz, boasting that it would be the “first” lithium 
company to subject itself to IRMA.65 (In fact, Albemarle, its corpo-
rate neighbor on the same salt flat, had initiated IRMA certification 
almost a year prior.66) SQM devotes multiple pages of its website to 
IRMA and has wasted no opportunity to mention its participation in 
the audit.

This is how industry accumulates green capital. Mining firms 
leverage the mere announcement of their intent to participate in a 
voluntary certification initiative as evidence of the sustainability of 
their operations. Such announcements send a signal to shareholders, 
civil society, regulators, and, perhaps most importantly, the power-
ful corporations downstream of extraction. Certifications are in 
turn feeding into contract negotiations between lithium companies, 
battery makers, and EV firms—and could one day merit a separate 
futures market for “green lithium.”67

But what does it mean, concretely, for a company to take part in 
a voluntary sustainability assessment? Organizations like IRMA per-
form a difficult balancing act. On the one hand, if the barriers to cer-
tification are too high, mining firms will not participate. On the other 
hand, if they are too low, noncorporate stakeholders—in this case, 
frontline, labor, and advocacy groups—may sound the alarm about 
greenwashing. And there are further complications. Mining compa-
nies like SQM and the consumer-facing lead firms who purchase mined 
products, whether Tesla or Tiffany’s, hope to achieve different things 
with their certification. Consumer-facing firms want the strongest 
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possible protection from reputational damage. In theory, they might 
prefer to receive an audit that reveals “irresponsible” practices like the 
use of child labor or the failure to consult Indigenous communities 
over one that papers over such harms, only to have them surface later 
in the media or an NGO campaign. The actual mining companies, in 
contrast, want to achieve the highest possible score—period. Reports 
of violations would not only provide fodder for activist critics, but also 
potentially scare off potential corporate purchasers.

These tensions are evident in IRMA’s increasingly stringent 
requirements for corporate membership. When IRMA first opened 
for membership in 2019, the protocols only required that participat-
ing entities engage in a “dialogue” with the organization’s other stake-
holders.68 But less than a year later, corporations “had to commit to 
an audit within one year”; they would be listed as “pending” until 
the audit commenced. Boulanger explained that IRMA tightened 
its requirements because of the “concern raised by the NGO Labor 
and Community Sectors” that membership could be “construed as 
commitment to independent audit” even if no such commitment had 
been made.

In January 2022, the organization tightened membership require-
ments further.69 Companies directly involved in mining are now 
required to have completed at least one full audit of at least one of 
their mines and to have attained a score of at least 50 out of 100. If the 
company owns multiple mining assets, it must promise to have other 
sites audited within a specified time frame. The membership require-
ments for downstream mineral purchasers and financiers remain 
relatively vague. They must “agree to encourage mining companies to 
engage in IRMA” and “communicate an interest in sourcing materials 
from, or investing in, mines independently audited in the IRMA sys-
tem” (emphasis added).70

As it happens, SQM cleared the benchmark for membership. In 
September 2023, the company’s Atacama mine received a score of 
75, which, as their press release proudly noted, is “the highest rating 
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delivered to date.” The company received positive marks for labor con-
ditions, biodiversity protection, community support, and managing 
noise pollution—and lower marks for security arrangements, emer-
gency preparedness, and free, prior, and informed consent of Indig-
enous peoples.

The site visit that formed the basis for SQM’s audit lasted just four 
days.71 Auditors spoke to only eight members of nearby Indigenous 
communities, hailing from just four of the eighteen communities 
bordering the salt flat, obviously a limited sample. Indeed, represen-
tatives of Peine, one of those four communities, explicitly declined 
to participate.72 It’s noteworthy that ERM conducted no interviews 
with environmental activists, civil society advocates, or organizers of 
independent workers’ unions.73 The report itself, lengthy as it is, relies 
heavily on SQM’s self-reporting. The section on water management, 
one of the most contentious issues in the Atacama Desert, favorably 
refers more than once to the company’s self-monitoring systems, but, 
and this is hardly surprising, it makes no mention of past revelations 
that the firm tampered with freshwater monitoring systems or over-
extracted brine.74

IRMA’s assessment protocol is the strictest on the market. 
As Boulanger emphasized to me, no firm has ever achieved the highest 
score, IRMA 100, and only a handful of the world’s mines have under-
gone the full independent auditing and public reporting.75 Whether 
IRMA’s willingness to issue its highest-ever rating to SQM should be 
read as a condemnation of the state of extractive sectors worldwide 
or of the green certification industry itself is an open question. Either 
way, the initiative’s limitations reveal a deficit of binding, democrati-
cally accountable governance over resource extraction. Boulanger 
herself told me that “improved laws in all countries” would be prefer-
able to voluntary initiatives.76 But in the meantime, she emphasized, 
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“there isn’t a country in the world with laws sufficient to prevent sig-
nificant harm where mining happens.” In this fallen world, IRMA’s 
defenders argue that it serves as a “template for building best prac-
tices into those legal frameworks.”77

In theory, such best practices would involve continually monitor-
ing extractive industries for their social and environmental harms 
or for their violations of national law or contractual requirements. 
But there is a vexing paradox at the heart of this theory of change. It 
is equally plausible that the existence of IRMA, and the respect the 
initiative has garnered in corporate, policy, and even some advocacy 
circles, will defer the sense of urgency surrounding enforceable laws 
and regulations. As a tool of “social engineering,” this form of vol-
untary, reputation-based corporate regulation may also dampen the 
more militant forms of social mobilization that push governments to 
undertake more robust reforms in the first place.78

A crucial question for evaluating green capitalism, then, is 
whether the growing universe of voluntary, multi-stakeholder gover-
nance organizations is a second-best, temporary substitute that cat-
alyzes states to adopt more stringent regulations, or whether these 
initiatives replace the state as governments in effect delegate their 
authority to certification outfits, corporate associations, and indus-
try consultants.79 In fact, states have many reasons to prefer the latter 
approach to reforming their own mining codes, a process that carries 
significant bureaucratic and political costs.

In my off-the-record conversations with officials in the Biden 
administration, as well as members of US Congress, it was apparent 
that they saw IRMA as a potential shortcut to circumvent the daunt-
ing congressional gridlock and industry pressure that has stood in 
the way of reforming the 1872 Mining Law. More than one of them 
floated the possibility of recommending or requiring IRMA assess-
ments for mines that receive some form of government financing. 
Meanwhile, in Europe, officials were working with another outfit, 
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CERA (Certification of Raw Materials), that offers a blockchain-
based “universal” certification initiative for all mining sectors and 
at “every stage of the value chain.”80

The governance of mining stands at a critical juncture. Private-
sector certification could provide a template for public regulation. 
Alternatively, precisely because it hits a sweet spot of addressing 
social concerns, avoiding the “sticks” of binding laws and bypass-
ing the legislative process, certification could emerge as a long-term 
solution to the gaps in extractive governance. This risk looms larger 
than ever. In late 2024, the world’s largest mining industry associ-
ations (including the International Council on Mining and Metals) 
joined forces to push for the “consolidation” of four major certification 
schemes. In response, the NGO Public Citizen has convened a global 
coalition of more than twenty community, environmentalist, labor, 
human rights, and Indigenous groups in opposition to the industry 
effort.81 In a public statement, they warned that merely combining 
already weak and voluntary standards is tantamount to greenwash-
ing and will merely “quicken the race to the bottom.”82

While industry and centrist policymakers see benefits in priva-
tized governance, movements on the ground are pushing for more 
transformative, and democratically accountable, changes. These 
range from moratoria or bans on certain mining activities, to pro-
posals for public or community ownership, to recognizing the rights 
of Indigenous peoples and nature, to holistic regulatory frameworks 
that consider the ecological and cultural value of landscapes along-
side the mineral wealth they contain, to escaping the trap of extractive 
models of development altogether. And these visions are intertwined 
with the social mobilization that has effloresced across the extractive 
frontiers of global capitalism.

It is to this vibrant world of Indigenous and environmental activ-
ism that we now turn.
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Peehee Mu’huh protest camp, Thacker Pass mine site, Nevada
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Resisting Green Extractivism

Smack in the middle of the sweltering afternoon of a historic 
heat wave cloaking western Europe in 2022, I meet Aida Fer-
nandes in a surprisingly bustling small café. The café is located 

on what you might, with some poetic license, call the Main Street of 
Covas do Barroso, if only in comparison with the even narrower cob-
blestone streets that meander off in all directions. Inside, Fernandes’s 
neighbors are escaping the intense temperatures by drinking cold bot-
tles of Sagres or fighting off the sweaty doldrums with a strong coffee. 
Conversations are voluble and animated, punctuated by the episodic 
banging of the espresso machine. Nelson, Fernandes’s husband, sits 
with one group of people at the table next to us. Another group hovers 
by the bar. When the chatter grows too loud for us to hear each other, 
we move outside. Hotter, but quieter. While we are speaking, one of 
Fernandes’s several dogs wanders up to greet us.

Fernandes wears a wide-brimmed straw hat. Her arms are tanned 
from working on the farm and spending afternoons with her fam-
ily by the river. Her rootedness to this part of Portugal has a mate-
rial foundation: She was born and raised in Covas, but she has also 
been farming the land that Nelson had inherited from his father for 
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nearly half her life. They raise cows and pigs and sell the meat to local 
butchers; they eat the rest of what they grow, an impressive array that 
typically includes maize, potatoes, beans, and seasonal vegetables. 
This form of small-scale agriculture is in keeping with the foodways 
of the northern reaches of the country. As more than one banner I 
saw throughout my visit proudly proclaimed, the region was among 
the first in Europe that the United Nations recognized as a heritage 
agricultural site, specifically citing its “agro-sylvo-pastoral” farming 
style that integrates cropland into forests.1

It is this place-based livelihood and the social relations it sup-
ports that Fernandes fears is directly threatened by Savannah 
Resources’ plan to open a 21/2-square-mile open-pit lithium mine. The 
mine would be sited on the mountain just across the Covas River from 
the main part of the village. Fernandes worries that the mine means 
“losing a big part of Covas. Losing the river. Losing the land.”2 Refer-
ring to my visit, she said “Now you come and see just mountains; after 
you go, you will see one big mine.” It isn’t just the physical footprint of 
the transformation that frightens her. It’s the permanent, irrevocable 
fact of Covas being converted into an extraction site: “For me, the big-
gest scare is it could change forever. The landscape. They’ll destroy the 
water. Things will never be the same. And not for better.”

In her view, the mine and her farm, the mine and her community, 
are incompatible. Only one can prevail.

The European Union’s policies to promote onshoring have 
opened up a new transnational lithium frontier in southern Europe, 
stretching from the austere expanses of Extremadura—Spain’s poor-
est region, with a violent history steeped in the conquest of Muslims 
and of Indigenous peoples across the Americas—to Galicia, with 
its snowcapped peaks and rugged coast—and across the border to 
northern Portugal. In Cáceres, Spain, where a medieval city forms 
a testament to the area’s Moorish and Roman past, one frequently 



	 R esisting         G reen     E xtracti       v ism   � 175

encounters the “No a la mina” sentiment, whether in the form of post-
ers distributed by the local group Save the Mountain or conversations 
like the one I had with Rosaura, a server at a café just off the main 
plaza. She described the region in which she was born and raised as 
being reduced to a “zone of exploitation” where valuable resources 
are removed to be sold elsewhere, leaving a trail of poverty. In Gali-
cia, I saw the telltale “Non á mina” placards taped to the window of 
a humble neighborhood café.3 But it was just over the border, in the 
neighboring northern Portuguese municipalities of Montalegre and 
Boticas, where the village Covas do Barroso is located, that I saw anti-
mining posters everywhere I went: “Não à mina sim à vida” (No to the 
mine/ yes to life); “Não minas o teu futuro” (Don’t mine your future); 
“Agua e vida: não queremos perder a nossa” (Water and life/ we don’t 
want to lose ours).

Fernandes is one of the leaders of a group opposing the Mina do 
Barroso lithium project. As such, she is one member of a loosely knit, 
global front of resistance: a cross-border and multi-scalar patch-
work of frontline organizations, transnational networks, and advo-
cacy NGOs who are stalling the grinding expansion of the planetary 
mine.4 Other land-intensive and contaminating sectors—fossil fuels, 
agribusiness, logging—have increasingly encountered similar oppo-
sition. Resisting such projects means confronting multinational cor-
porations, global investors, and powerful states. The perils of doing so 
are substantial. Across the globe, “land and environmental defenders” 
risk untimely death for simply airing grievances, attending activist 
meetings, and engaging in peaceful protest.5 And the mining sector 
is by far the worst offender: Of the nearly two hundred environmen-
tal defenders killed in 2023, twenty-five were slain for opposing min-
ing projects (the logging industry came in second, accounting for five 
murders).6 And as multiple advocates told me, this is in all likelihood 
an undercount.

The movement against mining has been particularly strong in 
Latin America, where for over two decades corporations’ attempts 
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to open new iron ore, copper, and gold projects have increasingly met 
lockstep opposition. Latin American activists, especially those among 
the region’s Indigenous and environmentalist movements, have devel-
oped a name for what they see as a model of economic development 
rooted in colonial conquest but now operating at unprecedented spa-
tial and market scale: extractivism.7 More recently, as lithium proj-
ects have expanded across the Andes and into Brazil and Mexico, 
and as copper giants repackaged themselves as climate saviors, this 
loosely networked movement took on a new target: green extractiv-
ism. Hailed by extraction’s defenders as providing critical inputs for 
the energy transition, its opponents describe this style of mining as a 
greenwashed form of dispossession and contamination.

More and more, though, I hear echoes of grievances I first encoun-
tered over a decade ago—in my research on conflicts between com-
munities and mining companies in the Andean highlands and 
Amazonian lowlands—in locales far removed from Latin America. 
Whether in villages in the Atacama, cafés in Covas, or Indigenous 
reservations in Nevada, anti-mining activists tell me similar sto-
ries of their attempts to counter the power of transnational corpo-
rations who claim to be solving the climate crisis or protecting the 
national interest. As I traveled from Chile to northern Portugal to the 
US Southwest, a geography distinct from the familiar map of nation-
states began to shift into focus, revealing more in common than first 
meets the eye. These are the extractive frontiers of green capitalism, 
and they are multiplying.

The strategies that governments and corporations have embraced 
to manage their supply chain risks have generated their own frictions. 
As I moved from one planetary periphery to another, I witnessed 
the stirrings of a force that held the potential to challenge powerful 
states and firms. Protests against lithium mining are pushing open 
the boundaries of climate politics, revealing tensions within envi-
ronmental movements. Most ambitiously, these protests call for an 
energy transition with global supply chain justice at its heart.
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Ultimately, anti-extractive activists are forcing us to address an 
uncomfortable, but necessary, question: What does it mean to defend 
people and the planet from extraction—when others frame this same 
extraction as necessary to save people and the planet?

Anti-extractive movements constantly invoke the incom-
patibility of mining and life. The global network to which United in 
Defense of Covas do Barroso, the organization Fernandes helped 
establish, belongs, is called Yes to Life, No to Mining. Mining versus 
life: It sounds abstract, even philosophical. But from the Atacama 
Desert to Covas to Nevada, the invocation is rooted in quite practical 
concerns about water consumption, access to land, and the uneasy 
relationship between extractive industries and place-based sectors 
like agriculture or tourism. Locales where movements against mining 
form share such “water-reliant livelihoods.”8 An analysis of EJAtlas, a 
global database of environmental conflicts, reveals concerns about 
water degradation to be at stake in the vast majority of such disputes.9

But a reliance on water alone can’t account for the intensity of 
specific mining conflicts or explain why some communities rise up 
to resist and others do not.10 Opposition movements are pervasive in 
both arid and wetter regions, with fears of the sector’s consumption 
and contamination prevailing in each, respectively.11 What makes 
water a flash point for conflict is its social, political, and cultural 
context. Affected communities are more likely to engage in high-
intensity mobilization campaigns against mining projects when they 
imbue water with specific meaning and, crucially, when they are not 
substantively consulted about mining plans.

The Thacker Pass project in northern Nevada has all the char-
acteristics to produce a perfect storm of intense local opposition. 
Nevada, like the rest of the southwestern United States, has seen his-
toric drought conditions, setting the stage for competing claims to an 
increasingly scarce resource. Vulnerable habitats overlap with and 
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border the potential lithium mine, and many area residents make 
their living in the water-reliant ranching and agricultural sectors. 
The proposed mine additionally intersects with the unceded tradi-
tional lands of the Northern Paiute and Western Shoshone peoples, 
including the site of a mid-nineteenth-century massacre by the US 
calvary and locations for holding ceremonies and gathering medicinal 
plants.12 The Indigenous activists I spoke with described a tribal con-
sultation process they viewed as vastly inadequate given the mine’s 
potential impacts. The lack of substantive engagement with tribal 
members’ concerns stirred painful collective memories, recounted 
across generations, of centuries of violence, extraction, and environ-
mental harm at the hands of US government agencies, settler colo-
nists, and corporations.

The energy transition is not a peaceful bridge between fossil fuels 
and renewable energy, but a crucible where past, present, and pos-
sible futures collide. My journey to Thacker Pass took me through a 
landscape that surfaced these simultaneous timelines. I began in Las 
Vegas, where I immersed myself in the world of green capital, attend-
ing the 13th Annual Lithium Supply & Markets Conference in a casino 
on the strip. Next was a night in Goldfield, an appropriately named 
outpost of Nevada’s early twentieth-century gold mining boom, now 
rehabilitated as a kitschy ghost town made spookier by the absence of 
any visitors amid a global pandemic. The following morning, I set out 
for Rhyolite Ridge, in the Silver Peak Range in the state’s southwest, 
where Australian company Ioneer has proposed a mine that has occa-
sioned a zero-sum conflict between lithium and a wildflower. Reno, 
my next stop, is home base for Great Basin Resource Watch (GBRW), 
an environmental group working in alliance with Indigenous organi-
zations and tribes to oppose Thacker Pass.

Surreal sights punctuated my trip north. Immense white playas 
floated atop the Great Basin, the remnants of an ancient sea that cov-
ers hundreds of thousands of miles of the western United States and 
Mexico. There were the austere peaks of the Wassuk Range followed 



	 R esisting         G reen     E xtracti       v ism   � 179

by the towering dune of Sand Mountain, beige and bright at the same 
time, and the menacing arc that futuristic black planes traced over-
head as I passed the Fallon Naval Air Station. In Reno, I visited the 
Silver Legacy Casino, which featured a soaring, life-size re-creation 
of a silver mine shaft that wrested imaginary metals from the earth. 
Unlike actual mining equipment, this one featured shiny lights and 
music. Everywhere I went, I saw extraction: the history of it, the real-
ity of it, the potentiality of it, and the jangly, carnivalesque sound of it.

In Reno, I met John Hadder in GBRW’s cramped offices. The walls 
were adorned with hydrological maps and posters featuring the Dann 
sisters, Western Shoshone leaders who had organized to reclaim their 
people’s land from the Bureau of Land Management to protect it from 
the harms of nuclear testing. Tall, broad, with serious eyes, an easy 
laugh, and long gray hair pulled back in a ponytail, Hadder recounted 
his life’s journey from inorganic chemistry to environmental activ-
ism. Like that of the Dann sisters, his path into activism included a 
firsthand encounter with the impacts of nuclear testing on Native 
communities. His background in studying natural systems had given 
him an appreciation for nonlinear change: A seemingly minor stream 
of waste can, for example, through feedback loops and threshold 
effects, dramatically change ecosystems and the species and liveli-
hoods they support.13 Hadder brings this perspective to every envi-
ronmental impact statement (EIS) he reads. The devil is quite literally 
in the details.

GBRW has been monitoring the harms of hard rock mining since 
1994. When Hadder joined the organization in 2006, he and others in 
what he described as the state’s small environmentalist community 
thought that mining must surely be on its way out. The industry nev-
ertheless kept finding new places to dig, especially for gold and silver, 
precious metals with toxic impacts. Now they look for places to mine 
“critical” metals like lithium and vanadium.

The pace and variety of new extractive projects means it’s impos-
sible for one small organization to scrutinize them all. Hadder wants 
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me to understand, too, that GBRW isn’t against extraction tout 
court—a position he doesn’t see as tenable. Even so, through its work 
with directly affected Indigenous communities, the organization has 
moved closer to a generalized critique of mining and the broader sys-
tem of extractive capitalism of which it is a part. Hadder spoke of an 
“extraction and waste mindset” that would rather tear up landscapes 
than find ways to systemically reduce mining. This mindset is deeply 
embedded in state politics. Mining occupies a privileged place in 
Nevada’s constitution, and a revolving door between industry and the 
political establishment has thus far protected the sector from more 
robust environmental regulation and more progressive royalty and 
tax reforms. Indeed, the global mining sector considers Nevada the 
friendliest jurisdiction in the world.14

I asked Hadder why GBRW had decided not only to oppose the 
Thacker Pass mine, but also take the Bureau of Land Management to 
court for approving the project in the first place. Hadder detailed sev-
eral interconnected concerns connected to a rushed permitting pro-
cess. The mine was approved in the final months of the first Trump 
administration, when officials’ enthusiasm for “critical minerals” proj-
ects prioritized speed over accuracy. Hadder described the project’s 
environmental impact statement as “one of the worst” he’d ever seen.

Geophysicist Steve Emerman, a consultant who provides expert 
support to frontline communities facing down extractive projects, 
offered more detail on what made the Thacker Pass environmental 
statement so “slapdash” and “reckless.”15 Emerman had penned a 
seventy-six-page technical report for GBRW that explored a specific 
but crucial aspect of mine safety: how the mine will store its waste, 
especially the tailings left over after the economically valuable min-
eral is removed from surrounding ore. Tailings pose several safety 
risks, from groundwater contamination (mining waste may contain 
hazardous chemicals and/or metals) to uncontrolled discharge if the 
waste breaches the containment system. In 2019, 272 people were 
killed by an avalanche of toxic mud in Brumadinho, Brazil, when the 
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tailings dam of the Córrego do Feijão iron ore mine failed. Although 
a particularly severe case in terms of its human toll, the catastrophe 
at Brumadinho is symptomatic of a broader pattern in which “tail-
ings facilities . . . are failing with increasing frequency and severity,” 
according to a comprehensive report on the topic.16

At Thacker Pass, Emerman was dismayed at a fundamental cat-
egorical error in the Water Pollution Control Permit issued by the 
Nevada Division of Environmental Protection. The agency labeled 
the mine’s waste pile a “dry stack” despite its projected 46 percent 
water content. Mining regulators universally consider dry waste safer 
than wet waste because it is less likely to seep. Per Emerman’s report, 
Thacker Pass mine “would probably have greater water content than 
any tailings storage facility ever constructed” and twice that of a con-
ventional facility.17

GBRW relied on Emerman’s analysis as the basis for its legal 
appeal of Nevada regulators granting a Water Pollution Control Per-
mit to Thacker Pass.18 The state environmental commission, however, 
granted Lithium Nevada’s motion to strike Emerman’s report from 
the appeal record. The company argued that since the report had not 
been submitted during the public comment period, it could not be 
used now to retroactively attack the decision to grant the permit.19

From Hadder’s perspective, the obvious limitations of Lithium 
America’s environmental analysis were exacerbated by an inade-
quate process of community review. The forty-five-day review process 
unfolded during the summer of 2020, at the height of COVID-related 
shutdowns. This was a moment of extreme duress—and the public 
health crisis was especially severe for Native American communi-
ties, which multiple studies have shown to have the highest COVID 
death rate of any racial or ethnic group.20 It was in this context that 
the Bureau of Land Management (BLM) shifted the usual in-person 
public meetings to Zoom. While videoconferencing technologies 
might, in theory, increase public access in geographically remote 
areas, the technology was new to most Americans in the summer of 
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2020. Their use also poses a particular challenge for rural and espe-
cially Indigenous populations like those near Thacker Pass, where 
rates of Internet access are startling low (27.7 percent of tribal resi-
dents lack reliable Internet).21

These superficial consultation procedures galvanized Indigenous 
leaders’ resistance to the Thacker Pass project. Indeed, as researchers 
have found around the world, a democratic deficit is itself a frequent 
cause of anti-extractive protest and a feature common to “high-
intensity conflict.”22 This became clear to me in my conversations 
with Daranda Hinkey, who cofounded the People of Red Mountain, 
an organization of Paiute, Western Shoshone, and Bannock peoples 
that emerged to protect the land where the Thacker Pass mine is now 
being constructed.

I met Hinkey in late September of 2021, a couple of days after my 
meeting with Hadder. My long journey took me north from Reno, past 
the mining hub of Winnemucca, to nearly the Oregon border. The 
baroque cragginess of Santa Rosa Peak greeted my entrance to the 
Fort McDermitt Paiute-Shoshone Reservation. I slowly wound my way 
down the reservation’s primary road until I found the cozy green house 
Hinkey shares with her partner, who had just come home from drying 
cowhide, and their as-yet unnamed dog, who sported a coat like a com-
position notebook. At just twenty-three years old, Hinkey had emerged 
as a powerful voice in the movement against Thacker Pass.

Hinkey is also a direct descendant of a survivor of a massacre at 
Thacker Pass, called Peehee Mu’huh, meaning “rotten moon,” in the 
Numic dialect spoken by Numu (Northern Paiute) people. The name 
recalls a violent conflict in which Pitt River Indians killed Numu and 
left their rotting corpses in the shape of a crescent. It was a second 
massacre that Hinkey’s ancestor Ox Sam survived. On September 12, 
1865, federal calvary slaughtered at least thirty-one and as many as 
seventy Paiute men, women, children, and elders, one of the many 
such massacres during the years-long genocidal “Snake War.”23 It is 
atop this bloody landmark that the Thacker Pass mine is sited. For 
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the Reno-Sparks Indian Colony, one of the three tribes affected by 
the Thacker Pass project, Lithium Americas’ plans are equivalent to 
“building a lithium mine over Pearl Harbor, Arlington National Cem-
etery, or the Gettysburg Battlefield.”24

The land holds yet more meanings and memories. Hinkey’s ances-
tors hid from the US military in the landscape’s natural caves.25 Paiute 
people use the area to collect willow branches for teepee poles, obsid-
ian for arrowheads, and choke cherries for pudding.26 Thacker Pass, in 
other words, is a site of genocide, survival, and healing.

The fight against Thacker Pass became Hinkey’s calling. Having 
been raised “very traditionally” in a close-knit family, she subsequently 
combined her understanding of Paiute and Shoshone customs, medi-
cine, and knowledge of the land with the “Western science” taught 
in her environmental studies program at Southern Oregon Univer-
sity.27 Her father had instilled a strong attachment to place and an 
accompanying political militancy: “One day they’re going to come for 
our land and you gotta be ready.” The warning proved prophetic. Less 
than a year after Hinkey returned to the reservation, Lithium Ameri-
cas submitted its environmental impact statement; six months later 
came the BLM’s record of decision.

What Hinkey learned about the environmental impacts alarmed 
her. The BLM’s own assessment acknowledged that the open-pit mine 
and its related facilities would occupy nearly 18,000 acres of public 
land, with a “disturbance footprint” of almost 9 square miles. The 
mine’s extractive processes would involve chemical reagents and 
large quantities of water and would leave behind waste in the form 
of rock piles and toxic streams. Its operation would threaten wildlife, 
including the habitat of the greater sage grouse, a bird species already 
in decline. She also learned that two Oregon-based members of the 
fringe environmental group Deep Green Resistance had already 
begun protesting the plans, first with the website ProtectThackerPass.
org and then with a physical encampment adjacent to the proposed 
mine site, erected on January 15, 2021, the day that the BLM issued its 
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record of decision, thus clearing a key permitting hurdle.28 As Hin-
key conducted more research, she became aware of deep regulatory 
deficits. For example, she discovered that the Nevada Department of 
Environmental Protection hasn’t denied an air or water permit once 
in the last twenty-five years.29

In May of 2021, Hinkey helped form the People of Red Mountain, 
and the group erected an Indigenous resistance camp just down 
the hill from that of Deep Green Resistance and undertook protest 
actions in Reno.30 Establishing the People of Red Mountain was also 
a direct response to a rushed public hearing process combined with 
the inaction of her own tribal council, which had initially entered 
into a project engagement agreement with Lithium Americas with-
out full dialogue with tribal members, who, understandably, had felt 
excluded from the process.31

A couple of months after my trip to Nevada, I spoke with Gary 
McKinney, Hinkey’s cousin, a resident of Duck Valley Indian Reserva-
tion who is also active in the People of Red Mountain. He described 
the virtual hearings conducted by the BLM as egregiously inade-
quate, pointing out the irony of government officials disseminating a 
Zoom link when elders in his community don’t have Internet. “What 
about their stories?” he asked. For McKinney, if the mining company 
isn’t “going to those elders’ doors,” the consultation is “invalid.” Or, as 
Hinkey had told me: “Consultation isn’t just one meeting.” And, just 
as importantly, “Consultation is not consent.”

Hinkey and McKinnon’s comments echoed a concern I had 
often encountered during my decade of research on the front lines 
of extraction. Too often, consultation begins and ends with the mere 
provision of information from company to community—information 
that typically emphasizes benefits like job opportunities and eco-
nomic development and downplays harms like water contamination 
and reduced biodiversity.32

In contrast, international law and emerging human rights frame-
works emphasize the higher bar of consent. According to International 
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Labor Organization Convention 169, consultations should have the 
“objective of achieving agreement or consent.” The UN Declaration on 
the Rights of Indigenous Peoples contains the more robust language 
of consultations to “obtain . . . free, prior and informed consent”—
verbiage often referred to by the acronym FPIC. (The United States, it 
is worth noting, is not a signatory to either norm.33)

In some activist circles, however, consent represents only a lim-
ited improvement. The notion of consent still carries the association 
that garnering agreement is the goal; it sits uncomfortably close to the 
corporate mission of securing a “social license to operate.”

These more radical activists demand “the right to say no.” 
Rather than assuming a cooperative outcome, this framing 
explicitly retains the possibility that a community might reject a 
proposal—veto power, in other words. The call for the right to say 
no ref lects the growing phenomenon of an oppositional stance to 
extractive projects at the local level, enacted in both verbal state-
ments and via tactics of direct action: occupations, blockades, 
hunger strikes, or even physical sabotage. The increasing likeli-
hood of outright resistance to mining, alongside fossil fuel and 
agribusiness development, has multiple sources, from the expan-
sion of international rights to environmental consciousness and 
access to information about mining’s consequences to transna-
tional advocacy networks powered by online connections. The 
ever-larger global footprint of mining has exposed new communi-
ties and ecosystems around the world to the threats of large-scale 
extraction—and affected residents are more aware about rights, 
impacts, and tactics than ever before.

These realities pose challenges for the energy transition, poten-
tially pitting communities directly affected by mining for lithium, 
nickel, copper, and more against advocates for a rapid shift to renew-
able energy—or, phrased more dramatically, against climate action. 
They also raise fundamental questions about democratic decision-
making. Who should have the authority to decide on mining projects: 
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the directly affected, national majorities, or, in the context of rapid 
global warming, some speculative international community?34

Making matters more complex, mining companies are position-
ing themselves as climate saviors, and both corporate representa-
tives and their political allies equate opposition to a specific mine 
with obstruction to climate action. Government officials, meanwhile, 
portray anti-extraction activists as a “threat to national security,” as 
“human bottlenecks” blocking access to critical minerals.

Some anti-mining activists nevertheless see opportunities as 
well as challenges. These activists told me that they believed that 
transition-related mining could be different from prior extractive 
regimes. They see the new public awareness of supply chains as an 
opportunity to call attention to the harms perpetrated upstream of 
EV manufacturing and consumption. Likewise, the proliferation of 
sustainability claims by firms across the supply chain potentially pro-
vides leverage—at least symbolically—to movements that contest the 
green credentials of mining.

Still, tensions are simmering even within the world of climate and 
environmental advocacy. Groups committed to an energy transition 
based on electrification have at times seen any pushback to lithium 
mining or battery supply chains as a dangerous cause of climate delay. 
What’s more, they worry that these kinds of critiques provide grist for 
the forces of climate denial. Some have even suggested that criticisms 
of lithium mining replicate fossil fuel industry talking points. I myself 
have experienced this accusation many times over the course of pub-
lic speaking and writing on this topic, despite my long record of pro-
moting a rapid, just transition to renewable energy.

Opposition to mining is now coded as NIMBY: not in my back-
yard. But not everyone has a backyard, figuratively or literally.

Fights that pit environmental priorities—and environ-
mental organizations—against one another are nothing new for 
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Patrick Donnelly, the Nevada director of the Center for Biological 
Diversity (CBD), a national NGO focused on protecting endangered 
species. We had arranged to meet in late September 2021 at a set of 
GPS coordinates close to Silver Peak, Nevada. The remote location 
was just over 11 bumpy miles from Rhyolite Ridge, where Australian 
company Ioneer planned to build a new open-pit lithium mine.

When I pulled up next to his white truck, I saw a dog lazing in 
the back seat but couldn’t find Donnelly anywhere. The only humans 
around were two people camping on public land, their life’s belong-
ings stuffed into their car. I hadn’t noticed the hot spring yet. After 
a few minutes, a tattooed man with a ponytail, wrap-around sun-
glasses, and the look of someone who has lived in the desert for a very 
long time emerged from its steaming waters and said, “Are you Thea?”

After he dried off, Donnelly and I caravanned to Silver Peak. On 
our way there, we passed the cartoonishly enormous vehicles specific 
to the large-scale mining industry, with wheels taller than my car. 
They kicked up so much dust I had to pause and let them pass before 
I could see well enough to continue. Silver Peak is, at the time of this 
writing, the only operating lithium mine in the United States. Owned 
by Albemarle, the same company that operates on the Atacama Salt 
Flat, Silver Peak is a miniature version of the firm’s Chilean mine: 
brine extraction pumps and an array of evaporation ponds in a des-
ert surrounded by mountains.

The two of us crunched up Rhyolite Ridge in search of a bet-
ter vantage point. Along the way, we stepped on white sedimentary 
rocks that were once the floor of an ancient sea and are now more 
recognizable as a potentially valuable source of lithium and boron. 
This is where the small but tenacious Tiehm’s buckwheat improbably 
grows. The plant evolved to thrive in lithium- and boron-rich soils 
in this mountain range. A recent, unseasonal rainfall had graced us 
with some prime specimens of this tiny wildflower in bloom, a pale 
yellow globe of petals resting atop a stem in a cluster of delicate 
leaves. Standing atop the lithium deposit, we had a view of every 
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subpopulation of this endangered flower. If the Ioneer project went 
forward, everything in our sight would be a mine.

Donnelly’s whole career had skidded along the “knife’s edge of 
impacts related to renewable energy.”35 First it was the “solar gold 
rush” across the Mojave Desert, which is now home to one of the 
world’s largest clusters of solar farms, overlapping with vulnerable 
habitats of creatures like the endangered desert tortoise.36 Next was 
geothermal, which he referred to as “the front lines of extinction.” 
That’s because project developers often use hot springs as clues to 
potential geothermal energy—but these same springs are oases of 
organic life in the desert, zones of “super biodiversity and endemic 
species.”37 Donnelly showed me an example later that afternoon. We 
visited a hot spring that was formerly the site of an Ormat Technolo-
gies geothermal facility, now once again lush with marsh grass, a raft 
of ducks, and several coots—a striking waterfowl species in a tuxedo 
of white face and black body.

These disputes over the ecological impacts of solar and geother-
mal “laid the groundwork” for the ensuing battle over lithium. Fif-
teen years of living in the tense contradiction of renewable energy 
and environmental harm, all while remaining resolutely committed 
to fighting climate change, had given Donnelly some perspective. He 
acknowledged progress. During the solar rush, he said, it took “over a 
decade” to get the environmental impacts on the table, whereas with 
lithium, “straight out of the gate we are talking about these impacts.” 
And by the time the CBD started raising alarms about the ecological 
impacts of Rhyolite Ridge, no other environmental groups opposed 
their work.

Donnelly, like Hadder, made a point of telling me that he wasn’t 
against all lithium mines. He was intrigued by the potential for less 
harmful extraction techniques, such as direct lithium extraction, or 
DLE, which promises lower water use compared with brine evapora-
tion (although just how much lower remains the subject of scientific 
debate).38 Amid a lithium boom that he has done more than anyone 



	 R esisting         G reen     E xtracti       v ism   � 189

else to document—his live map collating information from investor 
forums and state agency websites currently identifies 112 projects in 
the western states alone—organizations must decide where to focus 
their scarce resources. For Donnelly, the answer is clear: The threat of 
species extinction constitutes the organization’s “threshold of engage-
ment.” In this case, the species happens to be Tiehm’s buckwheat.

Donnelly has become enamored by the flower, a passion he has 
shared through the hashtag #TeamBuckwheat. He nevertheless 
explained to me that the plant itself is but an indicator of broader 
ecosystem health—and ecosystem health is essential to biodiversity, 
which is at a crisis point. Over a million species are at risk of disap-
pearing over the coming decades.39 Donnelly was emphatic: “Almost 
every playa in this state is covered in lithium claims,” but playas, he 
said, “are ecosystems.” I heard echoes of Chile, where activists, scien-
tists, and regulators alike emphasize the ecological value of deserts 
and their complex and vulnerable water systems.

Donnelly’s description of Rhyolite Ridge as a rich, diverse ecosys-
tem is an implicit response to Ioneer’s terra nullius framing of the 
area. In a textbook case of conjuring an extractive frontier, Ioneer 
describes Rhyolite Ridge as “relatively remote,” in “the most sparsely 
populated county in Nevada,” and “in uninhabited semi-arid desert.”40 
Yet, other sections of the firm’s promotional materials characterize 
the site as “easily accessible” from Nevada’s major cities and Califor-
nia’s ports, just 200 miles from Tesla’s Gigafactory, and the potential 
beneficiary of $2 million in local stimulus funds (despite, apparently, 
its lack of inhabitants).

Is Rhyolite Ridge an ecosystem worth protecting or a deposit of 
a “critical mineral” that must be urgently extracted? The US govern-
ment itself has seemed of two minds on the issue. As a direct result 
of the CBD’s petitioning, lawsuits, and media campaigns, the US 
Fish and Wildlife Service (USFWS) declared Tiehms buckwheat an 
endangered species in December 2022, designating 910 acres of criti-
cal habitat for the flower—of which 38 percent would be threatened 
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by Ioneer’s plans.41 But just weeks later, the BLM commenced the per-
mitting process for the mine. According to the CBD, the two agencies, 
both located within the Department of the Interior, “appear to be” 
operating at “cross purposes.”42

The plot continued to thicken. In January 2023, the Department of 
Energy awarded Ioneer a $700 million loan, contingent on the firm’s 
completion of the environmental review process, among other techni-
cal and financial conditions.43 But shortly after the DOE approved the 
loan, the BLM issued a trespass notice to the firm for transgressing the 
previously designated zone of critical habitat, thus violating the terms 
of its exploration permit. It was Donnelly, not agents from the DOE, the 
BLM, or the USFWS, who discovered the intrusion. He had stumbled 
on a “drilling staging area with a truck, water tanks, materials and 
explosive storage” within the boundaries of the protected lands.44

In the United States, as in Chile, environmental advocacy comple-
ments the often-insufficient capacities of the state. Activists like Don-
nelly perform a crucial public service amid a chaotic mining boom. 
More broadly, the seemingly contradictory government decisions on 
the fate of the Rhyolite Ridge project reveal the state itself to be a con-
tested terrain, populated by bureaucrats, agencies, and politicians 
working to distinct ends and subject to distinct pressures. For savvy 
advocates like Donnelly, such fissures constitute potential opportu-
nities for public pressure and accountability—or, at the very least, 
provide some comfort that somewhere in the depths of the adminis-
trative state, there are officials firmly aligned with the goals of biodi-
versity protection.

Thus far, however, the pro-mining forces have proven stronger 
than the detractors. In October 2024, the Bureau of Land Manage-
ment granted final approval to the Rhyolite Ridge mine.45 In January 
2025, just days before Trump would be inaugurated for his second 
term, the DOE increased Ioneer’s loan to nearly $1 billion.46

The Center for Biological Diversity stood firm. It also gained 
allies in its struggle. Within days of the final authorization for the 
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mine, the CBD, joined by the Western Shoshone Defense Project and 
Great Basin Resource Watch, sued the federal agency for endanger-
ing the existence of Tiehm’s buckwheat, as well as threatening water 
resources and land sacred to the Western Shoshone people.47 The out-
come of the case remains to be seen. But the group of plaintiffs, as 
well as their grievances, is nonetheless noteworthy. What had begun 
as a fight to save a wildflower had morphed into a broad coalition 
of Indigenous and environmental activists facing off against a mine 
financially backed by the US government.

The lithium frontier is expanding and mutating. The new 
geographies of mining invite the possibility of international solidar-
ity, as communities on either side of a starkly unequal world confront 
similar threats. These communities are increasingly linked to one 
other, whether in coalitional spaces like Earthworks’ “Making Clean 
Energy Clean, Just & Equitable” or the global network Yes to Life, No 
to Mining. Beyond such explicit encounters across global divides, we 
can also detect a more general process of learning and diffusion.

Latin American movements have led the way here. Latin America 
is a top producer of copper, iron ore, silver, bauxite, and lithium.48 The 
region also leads the world in opposition to such projects, with 45 
percent of the world’s mining-related conflicts.49 And Latin America 
is the riskiest part of the globe for these activists, who are more likely 
to face violent assault or death there than anywhere else on earth.50 
Over and over again, staff members of global NGOs told me that it was 
in Latin America that an oppositional repertoire of communities say-
ing “No” to extraction—full stop—became a common pattern among 
mining conflicts.

This pattern of diffusion is itself telling. Researchers have shown 
that in Latin America, protests against mining tends to cluster in 
time and space, with communities connected by interpersonal net-
works linking leaders or by shared membership in trans-local or even 
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transnational networks.51 Others are simply inspired by stories of 
resistance shared on social media or through word of mouth.

These connections span borders. On February 1, 2019, a sunny sum-
mer afternoon in Santiago, I wandered down a side street, looking for 
the offices of the Latin American Observatory of Environmental Con-
flicts (OLCA). The neighborhood’s architecture, with its baroque and 
neoclassical buildings, recalls an earlier era of upper-class urbanity. 
Today, some of these buildings, like OLCA’s graffiti-strewn headquar-
ters, are in disrepair. OLCA, having been established shortly after the 
transition from Pinochet’s dictatorship to a hopeful new democracy, 
directly supports affected communities with strategic and legal assis-
tance. I had come to understand OLCA’s perspective on the growing 
resistance to lithium projects in Chile and Argentina.52

I did a double take as soon as I was buzzed in through the front 
door. Standing before me was Cesar Padilla. I had first met the tall 
and reserved yet steadfast ally of frontline communities across the 
Americas almost eight years prior, while I was conducting fieldwork 
in Ecuador. On that day in October 2011, he took to the stage in the 
town plaza of Victoria del Portete to congratulate members of the 
town’s water association for organizing a vote in their parish that 
overwhelmingly (93 percent) opposed a gold mine.53 On that windy 
and joyous afternoon, Padilla’s speech invoked a groundswell of dem-
ocratic resistance against extractivism, framing the day’s event as 
one moment in “the history of peoples and nations that have chosen 
this path.” For a moment, time and space collapsed, with the trajec-
tories of southern Ecuador and northern Chile and my own journey 
from researching copper, gold, and oil in one South American country 
to lithium in another, hopscotching alongside Padilla’s.

Snapped back to the present, I took a seat in Padilla’s office. He told 
me about the organization’s work supporting rural residents opposing 
lithium mines in Chile and Argentina. He lamented the tactics used to 
achieve “co-optation”—such as the agreements signed between mul-
tinational corporations and community representatives—and the 
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difficulty locals have in obtaining even the most basic information 
about project impacts. A rare moment of optimism from this hardened 
activist came when he praised the young people he met in Indigenous 
communities for their heightened environmental consciousness.54

The powerful potential of cross-border organizing was a recurrent 
theme of my research on the movements and communities contesting 
lithium in Latin America and beyond. A month after I reconnected 
with Padilla, I met Ramón Balcázar in a cafe in San Pedro de Atacama. 
At an early hour when I usually prefer to still be asleep, we meandered 
through a heady, hours-long conversation surveying the thorny dilem-
mas posed by green technology’s extractive harms. We paused only for 
sips of cortado and bites of medialunas de manjar de leche, half-moon-
shaped pastries filled with caramel, popular in Argentina and Chile.55

“Extractivism,” Balcázar stated bluntly, is “colonial.”56 In north-
ern Chile, the state—at least as far as basic welfare provision goes—is 
relatively absent. Instead, corporations have free reign to “control ter-
ritories.” Governance is effectively privatized. Mining firms directly 
interact with communities, offering services and infrastructure in 
exchange for their compliance. The inevitable result, Balcázar argues, 
is sacrifice zones. Only organized resistance can change the script.

Balcázar, originally from a working-class family on the rural out-
skirts of Santiago, moved to San Pedro for work as a nature guide in 
the small city’s metastasizing tourist economy. He soon became a 
fierce defender of the salt flats and desert wetland system of which 
they are a part. In late 2018, he cofounded the Plurinational Observa-
tory of Andean Salt Flats (Observatorio Plurinacional de Salares Andi-
nos, OPSAL), a transnational network of environmentalists, concerned 
scientists, activist lawyers, and residents of affected Indigenous and 
campesino (peasant) communities across Chile, Bolivia, and Argentina.

Words are important to the group. OPSAL members call the 
area they seek to protect la Puna de Atacama (the Atacama plateau), 
rather than the “lithium triangle,” to emphasize the natural land-
scape rather than its economically valuable resource. Similarly, the 
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choice to call the organization a “salt flat observatory” rather than an 
anti-mining group simultaneously nods to the importance of mining 
to Chile’s economy and reminds listeners of the ecosystems at stake.

In the months and years after that early-morning meeting, I wit-
nessed OPSAL flourish into an agile network, organizing multiple day-
long seminars that displayed and solidified interconnections between 
disparate activists and experts. One event, for example, brought 
together Indigenous leaders like Lesley Muñoz, who saw lithium as the 
latest existential threat to both her Colla community and the unex-
ploited Maricunga Salt Flat, with scientists like Cristina Dorador, the 
microbiologist whose deep knowledge of salar microbial life had trans-
formed into an equally deep commitment to ensure their protection.

OPSAL takes action both close to home and further afield: screen-
ing documentaries about the environmental harms of lithium mining 
in San Pedro, participating in civil society dialogues about President 
Boric’s plan to nationalize lithium, and intervening in transnational 
networks linking activists across lithium frontiers and nodes of the 
EV supply chain. These accomplishments are all the more impres-
sive given the real challenges to organizing across rural peripheries 
crosscut by dirt roads and underserved by transit and WiFi. On one 
occasion during my visit to the Atacama, a delegation of Argentinian 
communities affected by lithium extraction was unable to cross the 
border to attend an Observatory gathering; snow had rendered the 
mountainous route impassable.

In effect, OPSAL has attempted to operate at—and connect—
the various sites and scales of green capitalism. The organization’s 
approach complicates the romance of “local” community campaigns 
that successfully resist extractive projects. Communities that are 
successful are usually, in actuality, not acting alone. Instead, they 
act trans-locally, in alliance with other such locales, embedded in 
networks that span countries and world regions, and with legal or 
technical assistance from sometimes far-flung scientists, lawyers, 
and NGO advocates.
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OPSAL’s trajectory also speaks to the enabling condition of hav-
ing a progressive government in power. When I first met Balcázar, 
Chile was governed by the right-wing Piñera administration. The 
“political opportunity structure,” as political scientists term it, was 
extremely constrained. Under such circumstances, social movements 
often retreat into defensive resistance, consciousness-raising, and 
base building—until, that is, conditions are ripe for more confronta-
tional mobilization, as occurred with the 2019 uprising. At the time of 
our original conversation, Balcázar was pessimistic, telling me that 
he saw “no political path” to nationalizing lithium. And anyway, he 
added, the socio-environmental record of state-owned copper giant 
Codelco did not inspire confidence in the ability of national firms to 
respect ecosystems or Indigenous rights.

Two years later, the political terrain, and Balcázar’s sense of pos-
sibility, had been transformed. The 2019 uprising had shocked elites, 
bringing to power a leftist president from outside the political estab-
lishment for the first time since 1970, when Salvador Allende was 
elected, and triggering a constitutional assembly. In the wake of the 
defeated constitutional referendum, President Boric was moving for-
ward with plans to establish a state-owned lithium company while 
promising to conserve 30 percent of the Atacama’s salt flats. The 
increased reception for the demands and proposals of environmental 
movements was undeniable. At the same time, OPSAL has remained 
vigilant about prioritizing ecosystem health over economic profits 
and has voiced skepticism about the details of Boric’s plan. The group 
walked a tightrope familiar to activists around the world: seizing 
moments of opportunity while remaining alert to the threats of co-
optation, betrayal, and disappointment.

As the lithium frontier expands and mutates, so does the 
geography of protest. The first protests against lithium mining 
emerged in 2007 in northern Chile, followed by Jujuy, Argentina, in 
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2010. In what would become a familiar pattern, these protests were 
sparked by grievances ranging from impacts on desert water systems 
to the failure to fully enforce Indigenous rights.57 Portugal would be 
next, beginning in 2018, when Savannah Resources pushed forward 
with the Barroso mine.58 The movement soon spread to major cit-
ies like Porto and Lisbon. That same year thousands demonstrated 
in Cáceres, Spain, to defend a protected nature reserve from lithium 
mining.59 Next, in 2019, was Bolivia, with protests in Potosí—the 
location of one of the Spanish Empire’s first and most lucrative silver 
mines, proposed as the site of a lithium mine developed in partnership 
between the state-owned mining company and the German firm ACI 
Systems.60 Then came Thacker Pass in January of 2021, with its multi-
ple encampments.61 In Serbia, enormous demonstrations against Rio 
Tinto’s lithium project peaked in December of 2021 and ultimately 
caused the revocation of the company’s permits. And lithium resis-
tance is ongoing. In June 2023, protest erupted again in Jujuy, Argen-
tina, lasting for several months and spreading to the capital, Buenos 
Aires.62 In Chile, January 2024 saw the return of militant direct action, 
with Atacameño community members blocking the access road to 
SQM’s mine. In Serbia, after a court overturned the cancellation of Rio 
Tinto’s permit in July 2024, thousands of activists took to the streets 
in the capital and towns around the country, with protests continu-
ing to erupt for months thereafter.63 And in Bolivia, protest reignited 
in February 2025, both in the capital La Paz and closer to the salt flats 
in Potosí. The discontent was sparked by recently inked lithium con-
tracts with Chinese and Russian firms, and Indigenous communities’ 
concerns that they had not been consulted prior to either.64

Already, the lithium mining boom, particularly the move to 
onshore lithium production in the United States and Europe, has dis-
rupted the general pattern of resource flows from Global South to 
North. The phenomenon has forced activists from Nevada to Portugal 
to take a position on the core claim of US and EU officials: that lithium 
can be mined more “responsibly” in these jurisdictions than in places 
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like Chile or Argentina—and that building domestic supply chains will 
help diversify away from China, with positive implications for human 
rights. Even activists that dispute these claims worry that resisting 
lithium mining in their own “backyards” will merely reinforce histori-
cal patterns of offshoring, exploitation, and unequal exchange.

Is lithium onshoring in the United States and Europe a path to 
justice that more equitably distributes the environmental harms and 
economic revenues of extraction? Or is it just a replication of a global 
pattern of ecological injustice, with the most marginalized communi-
ties within those Great Powers bearing the brunt?

The Global North frontline activists and NGO staff I spoke with 
acknowledged the necessity of a more “sustainable” approach to min-
ing, but were skeptical of emerging onshoring consensus. Several crit-
icized the “nationalist” and “xenophobic” anti-China mindset that 
seems to be driving this policy shift.65 Organizers split, however, on 
whether onshoring would actually bring more regulatory oversight 
and what such oversight might mean for a global anti-extractive 
strategy. Donnelly, for instance, saw onshoring as a potential route 
to globally just supply chains: “The blood of Indigenous peoples and 
migratory birds in Chile is in this [cell] phone [battery] here. We 
need to deal with it, if that means onshoring our [lithium] produc-
tion, sure let’s do it.”66 But, he quickly added, “that doesn’t mean build 
every single lithium mine.” Hadder wondered, “Is our opposition here 
going to motivate more mining somewhere else where there is less 
ability to resist it? . . . We don’t want it to create pressures somewhere 
else. . . . It’s only acceptable somewhere else if community and envi-
ronmental issues are addressed.”67

There is another wrinkle to the notion that building mines in 
the United States more equitably distributes extractive harm. Even 
in the Global North, populations do not equally benefit from or pay 
equal environmental costs for onshoring. Pollution, whether from 
a mine, a power plant, or a highway, disproportionally affects mar-
ginalized groups from Appalachia to Louisiana’s “Cancer Alley” to 
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the smoggy port of Los Angeles.68 The Thacker Pass project—which 
will impact the Reno-Sparks Indian Colony, the Burns Paiute Tribe, 
and the Fort McDermitt Paiute-Shoshone Tribe—sits across the val-
ley from landscapes scarred by almost a century of mercury min-
ing, littered with abandoned pits that pose serious health risks.69 The 
region of northern Portugal slated for expanded lithium extraction is 
peppered with abandoned gold and tin/tungsten mines, whose toxic 
wastes still pose risks to water and soil.70 Serbia suffers from among 
the highest levels of air pollution in Europe, a product of coal power 
plants, petrochemical production, and other extractive activities.71

These observations are unsettling—not just because they reveal 
stark environmental injustices, but because they also upend com-
monsense notions of the hierarchies of nation-states, world regions, 
and even that most simplistic set of categories, the binary of Global 
North and Global South that I have used throughout this book. They 
are a reminder that peripheries—or frontiers—are fractal. As a top 
producer of copper and lithium, Chile serves as a resource frontier for 
all of global capitalism. But you’d never know it sipping wine on a bal-
cony in an affluent sector of Santiago, far away from the dusty mines, 
disinvested communities, or diminished populations of flamingos. 
The Atacama is a frontier of a frontier.

It was my conversation with Galina Angarova that helped me see 
this the most clearly. Angarova was born in “so-called Russia,” as she 
put it.72 She is Buryat, a member of one of the two largest Indigenous 
groups in Siberia. She grew up speaking the native language in a com-
munity of four hundred people along Lake Baikal. After graduating 
from the local university, she got a scholarship to study public admin-
istration at the University of New Mexico, where she came to under-
stand her own Indigenous identity, in part through encounters with 
students from Pueblo communities. From 2019 to 2024, she served 
as executive director of Cultural Survival, an international NGO 
founded in 1972 that advocates for Indigenous self-determination 
and rights.73 And today, she is executive director of the SIRGE Coali-
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tion, which stands for “Securing Indigenous Peoples’ Rights in the 
Green Economy.”

Cultural Survival was a founding member of SIRGE.74 The impe-
tus to establish an alliance of Indigenous and environmental groups 
stemmed out of Cultural Survival’s efforts to address the harms stem-
ming from battery supply chains. These efforts commenced in 2020, 
when the organization first worked with Aborigine Forum, a network 
of Indigenous leaders and advocates from the Arctic, Siberian, and far 
eastern regions of the Russian Federation. The campaign pressured 
Tesla—specifically Elon Musk—to refrain from buying nickel from 
Nornickel after the company’s fuel storage system in Norilsk failed 
to contain its contents due to corrosion on the bottom of the mas-
sive tank. The reservoir released 21,000 tons of diesel into local riv-
ers, which, according to the Forum, constituted the largest oil spill in 
the Arctic region after the grounding of the Exxon Valdez.75 Cultural 
Survival has also successfully pushed the European Union to include 
Indigenous rights in the due diligence obligations contained in the 
body’s Sustainable Battery Regulation.76

Angarova rejects the Global South/North binary, at least when 
it comes to Indigenous peoples. She explains, “We find some of the 
most marginalized communities in the Global North.” The num-
bers are stark. Globally, 69 percent of energy transition mineral 
resources or reserves are located within or in close proximity to the 
lands of Indigenous peoples and/or peasant communities.77 Lith-
ium, in particular, stands out, with 85 percent of viable resources 
or reserves in or near the territory of Indigenous peoples. In line 
with Angarova’s observation, the Global North is no exception to 
this planetary trend. The vast majority—79 percent—of the United 
States’ known lithium reserves are located within 35 miles of Indig-
enous reservations.78

Extractive frontiers are not simply given by nature but made, by 
political decisions, economic investments, unequal power relations, 
and, often, a large dose of violence and conflict. Recall that in the 
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United States, the 1872 Mining Law, which dates to a period of aggres-
sive westward expansion and Indigenous genocide, remains in force 
today.79 Extractive frontiers are history’s grooves in the landscape. 
For corporations and states, these are the paths of least resistance—
unless, that is, they become the sites of most resistance.

Hadder had sent me a map to help me find the Thacker Pass 
mine protest camps. Knowing I would have no cell service in the area, 
the map was a static image that I used for reference as I drove. But I 
was now lost, and my smartphone’s app was no help. I had just begun 
to despair when I suddenly saw evidence I was in the right place in 
the form of a handwritten cardboard sign hung underneath an official 
BLM notice: “No drugs or alcohol. In accordance with cultural cus-
toms, the Paiute-Shoshone elders request that people abstain from 
participating in ceremonies when menstruating.”

A smaller dirt road that led farther up the mountain soon took 
me to the People of Red Mountain’s camp. A large white tarp provided 
a backdrop for banners—“Protect the sacred,” “Black Lives Matter,” 
“No More Stolen Sisters”—and LGBTQ and Trans Pride flags. Smaller, 
painted wood signs reiterated the camp’s central demand: “Protect 
Peehee Mu’huh.” Someone had spray painted “Land Back” on the side 
of a latrine, invoking the name of a decentralized movement demand-
ing that “everything stolen from the original peoples” be reclaimed.80 

Aside from the signs and tents, the camp featured an impeccably 
organized kitchen tent, with ingredients, utensils, and cookware 
stacked in labeled tubs. Later that afternoon, the air was suffused 
with the sweet, woodsy scent of burning cedar as Myron Smart, tribal 
elder and member of the People of Red Mountain, tended the fire at 
the camp’s physical and spiritual center.

Soon, Daranda Hinkey arrived with her speckled dog. She narrated 
the landscape for me, sketching a topographical map with sweeping 
gestures toward the area’s dramatic peaks and valleys. Thacker Pass 
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nestles between Nevada’s Double H Mountain Range and Montana’s 
mountain ranges, connecting the Quinn River and Kings River val-
ley. We were standing on the rim of the McDermitt caldera, whose 
periodic volcanic eruptions over the last sixteen million years shaped 
the landscape and concentrated lithium within the caldera’s basin.81 

Below our feet, shards of glossy black obsidian intermingled with the 
dull white of lithium-laden rocks.

Before I left the lower camp, Smart brought us an offering of that 
sweet burning cedar; the smoke danced in the crisp mountain air. 
Hinkey told me that the “smoke connects us to the Milky Way where 
our ancestors reside.”

By the time I arrived at the upper camp, so had some of Hinkey’s 
relatives. I joined them at a picnic table, where her grandmother, 
Inelda Sam, offered me deer jerky—chewy, musky, and definitely 
gamy. We snacked as she sifted through a binder of several years’ 
worth of tribal council meeting transcripts, trying to trace the evo-
lution in leadership that had produced the current relationship 
between extractive companies and the Fort McDermitt Paiute-
Shoshone tribe. Since the tribal council was not and still is not obli-
gated to consult the entire tribe on such key decisions, “We don’t even 
know what they [Lithium Americas] have offered the tribe. It’s a lump 
sum in a general fund. We have the right to ask for the minutes. The 
tribal council is not accountable.”

Often, scholars or advocates who invoke “frontline communities” 
portray them as monoliths, united by shared culture, identity, and 
direct experiences of environmental harm. The reality is, unsurpris-
ingly, more complicated. Like any group, such communities are riven 
by divisions, conflicts, and hierarchies—the latter often exacerbated 
by corporate tactics and promises of economic benefits. Shared inter-
ests are achieved through politics, whether by the opaque proceed-
ings of the official tribal council or the public acts of protest of the 
People of Red Mountain.

The threat of resource extraction can produce surprising coali-
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tions. In the area surrounding Thacker Pass, Indigenous peoples of 
both Western Shoshone and Paiute descent have historically been 
at odds with the descendants of white settlers in the ranching and 
agricultural sector. But the possibility of a fully operational lithium 
mine at Thacker Pass threatens both their interests, creating a door 
through which a (not always realized and not always stable) coalition 
might emerge. Kai Bosworth, writing about a similarly heterogeneous 
opposition to fossil fuel infrastructure in the Great Plains, calls this 
phenomenon “pipeline populism.”82

The plaintiffs in the lawsuit against the Thacker Pass mine 
included environmental organizations, Indigenous tribes, and one 
area rancher: Ed Bartell. After departing from the protest encamp-
ment, I drove to meet up with Bartell at the entrance to Buffalo Ranch, 
where he has raised cattle and grown hay for thirteen years after relo-
cating from southern Oregon. Bartell’s family has been ranching for 
generations, but he didn’t start out opposing the mine. “When we first 
heard, we didn’t think it was that big a deal,” he said. A lithium project 
nearby struck him as “cool.” Then he learned more about how much 
water it would take to extract lithium from clay. He also looked into 
the possibility of contamination from the sulfur that would be used 
to leach out the lithium from the claystone. He became increasingly 
concerned not only about the water table, but also about the potential 
ecological impact on the “unique” desert wetlands.

Wetlands in a desert. Standing in the Great Basin, I heard an echo 
of la Puna de Atacama.

Bartell presented his findings to the Bureau of Land Management 
and helped form the Thacker Pass Concerned Citizens. But most citi-
zens seemed unconcerned. I asked Bartell if he ever expected to stand 
alongside environmentalists and Indigenous activists in opposing a 
mine. He said he never thought he would.

Bartell’s grazing ground, like Thacker Pass, sits on public land. 
In his experience, if “you want to do a very minor thing, it’s very hard 
to get permitting.” But he noticed that the standards are different for 
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“green” extraction: Thacker Pass is “spun as eco-friendly.” Referring 
to fast-tracking, he said, “Once they put on the green label, it just gets 
rushed through.” Bartell’s narrative of the mine’s approval miscon-
strued the facts: The permitting process had not been rushed because 
the project was “green,” but because of the rush to extract “critical 
minerals” amid intensifying Great Power conflict. But perhaps the 
specific details do not matter. By 2021, the themes of security and 
sustainability had fused, becoming almost interchangeable justifica-
tions for mining at home.

After our interview in the village café, Aida Fernandes 
had insisted that we take a swim in the Covas River (admittedly it 
did not take much convincing). It was the coolest I’d felt all day. I cau-
tiously dipped my feet in as they alternately touched sandy streambed 
and mossy rock, before lunging forward and submerging myself into 
the silky chill of the undulating water. My relief was only accentu-
ated by the nearby grass tinged with pale gold, a vivid reminder of the 
relentless dry heat of another record-breaking summer.

The final stop on our itinerary was the miradouro (lookout point), 
which afforded a sweeping view of the village from above. We gazed 
down at a cluster of red roofs and white facades, neat farming plots 
and narrow roads, all ensconced by green mountains. Some ridges 
were crowned by wind turbines. For Fernandes, the change in per-
spective inspired a palpable wistfulness, a future tense nostalgia for 
a lifeworld not yet lost.83

“Do you think Covas is beautiful?” she asked me with unexpected 
intensity as we stepped away from the overlook. I answered yes, easily 
and honestly. But the question stuck with me. My mind kept circling 
back to its latent meaning. Each and every place I’d visited along the 
expanding lithium frontier, whether the site of an active mine or the 
location for a proposed project, was deemed worth protecting—in 
some cases, at all costs—by some group of people, people who val-
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ued it as home, as ecosystem, as watershed, as farm, as commons, 
as the physical anchor to collective memories of violence and cour-
age. In so many of these places, mining wasn’t an isolated threat or 
a discrete harm. It was yet another wound on landscapes parched by 
global warming, yet another injustice in a community relegated to 
the margins, yet another false hope for those long promised, and long 
denied, a share of the riches of our global economy. Put simply, each of 
these locales I visited felt like the wrong spot for a large-scale, intru-
sive mine. But this inevitably raised the question: What would be the 
right place?

Leaving Covas that evening, I grasped for an answer. But before I 
could find one, I saw the fire. The forest on the outskirts of the munici-
pality of Chaves was ablaze, a terrifying mélange of orange and red 
that engulfed defenseless trees and sent gray and white smoke plumes 
billowing up far into the night sky. Suddenly, everything fell in and out 
of place: the climate crisis, here in the form of the Iberian Peninsula’s 
worst drought in twelve hundred years; the forest we had passed ear-
lier on the way to the river, still recovering from a horrific 2017 fire; the 
voracious raw materials appetite of the energy transition, now more 
urgent than ever, continuing its journey through the grooves formed 
by centuries of power relations. And through it all, the abiding poten-
tial, however slim, of upending those relationships. I keep searching 
for the answer.



C H A P T E R  9

Green Futures

Extraction links colonial pasts to unequal presents to ever-more 
turbulent futures. Along extractive frontiers, we are witness-
ing unsettling continuities from obdurate fossil capitalism to 

nascent green capitalism. The climate crisis, born of industrial econ-
omies fueled by coal, oil, and gas, is giving way to a still-uncertain 
energy transition. The promise of zero emissions sits alongside the 
reality of fossil fuel extraction and combustion, renewable energy 
deployment, and mining to outfit carbon-free capitalism. In light 
of these facts, some analysts call our current moment a period of 
energy addition rather than transition. It is also a period of extrac-
tive appendage, as new mines are grafted onto the massive apparatus 
still wresting fossil fuels from the bowels of the earth.

Extractive appendage implies hybrid frontiers. The rolling hills of 
North Central Pennsylvania were for two centuries a source of coal. 
The advent of hydraulic fracking in the early 2000s laid a path for an 
enormous industry to tap the fossil gas of the Marcellus Shale forma-
tion that stretches from Kentucky to New York.1 The wastewater from 
fracking, called “produced water,” is a toxic environmental hazard. It 
also turns out to be a liquid lithium mine. Volcanic eruptions released 
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the element at the same time that the Marcellus Shale was deposited 
390 million years ago; the water that blasts open the shale to release 
trapped gas picks up lithium in the process.2 In the spring of 2024, the 
news made headlines, with a Department of Energy study estimating 
that this produced water could supply up to 40 percent of current US 
demand for lithium.3

Recovering lithium from the sludgy stew of fracking waste offers 
benefits beyond domestic supply security. This region of Pennsylvania 
is a “brownfield” site: an area already altered by industrial or extrac-
tive activity, in this case a long history of coal, oil, and gas extraction. 
That designation could potentially qualify lithium projects for addi-
tional tax credits, since the Inflation Reduction Act provides extra 
incentives for investments in what the law calls “energy communi-
ties.” These are localities in the shadow of fossil capital—coal mines, 
oil and gas wells, pipelines, refineries, and power plants—that have 
been forced to suffer the consequences of extraction and pollution.4 
With the eventual phasing out of fossil fuels, they also face risks of job-
lessness and disinvestment. Justice demands that such communities 
are first in line for projects linked to the energy transition.

Read beyond the flashy headlines and questions emerge. The idea 
that fracking waste could supply 40 percent of current consump-
tion sounds promising—but as demand for lithium increases, this 
percentage shrinks. Moreover, potential investors must consider the 
specific concentration of lithium in a given deposit. The wastewater 
left behind by fracking wells in rural towns like St. Marys, Pennsylva-
nia, contain just 205 milligrams of lithium per liter. For comparison, 
the average concentration in the Smackover Formation, a limestone 
deposit in western Arkansas with abundant lithium-rich brines, is 
325 milligrams per liter; the Atacama Salt Flat clocks in at a whop-
ping 1,000 milligrams per liter.5 Another uncertainty concerns how, 
exactly, mining companies would recover the valuable element from 
the sludge. The proposed approach, called direct lithium extraction 
(DLE), remains in an early stage of commercial development.
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Another detail that might give pause is the deep involvement of 
major oil firms like Exxon and Chevron. On the one hand, it makes sense 
that the companies producing this toxic waste should pilot the tech-
nologies that could convert it into a valuable resource. Any step that 
encourages fossil fuel companies to pivot away from planet-warming 
assets and invest instead in the energy transition is preferable to the sta-
tus quo. But on the other hand, the companies’ involvement in supplying 
the raw materials for the energy transition allows them to greenwash 
their otherwise oil-soaked operations, while reaping tax credits to boot.6 
The as-yet unknown environmental impacts of recovering lithium from 
wastewater present another reason for caution. Produced water con-
tains chemicals and radioactive materials, yet the substance is not sub-
ject to the Resource Conservation and Recovery Act, which regulates 
most sources of hazardous waste.7 Once the lithium has been recovered, 
the contaminated water it came from will still need to be properly and 
safely disposed of—not something the industry is famous for.8

Still, extracting lithium from the sludgy stew of fracking waste 
could very well be more environmentally friendly than scarring the 
earth with new mines. If we’re faced with choices like digging a huge 
open pit in otherwise unspoiled forests, constructing massive pump-
ing and evaporation facilities in arid deserts, or building a mine atop 
land sacred to Indigenous peoples, filtering out the lithium from frack-
ing wastewater sounds benign in comparison. But as always, assess-
ing the trade-off between the harms of extraction and the urgency of 
the energy transition ultimately comes down to who reaps the profits, 
who holds the industry to account, and whether communities have a 
real seat at the table—or are just a box to tick for investors to gain an 
additional tax break.

Extraction always implicates power relations that extend far 
beyond the mine, the company, the community, and the landscape. 
For that same reason, reducing the harms of mining cannot be 
achieved by simply governing mining better. To realize that urgent 
goal, we need to widen our lens and diversify our tool kit.
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When I returned to Santiago after my first visit to the 
Atacama Desert in January 2019, I felt dizzy. It wasn’t the bumpy flight 
or the endless days of fieldwork. It was the vertiginous combination of 
witnessing an environment of extremes—topography and tempera-
ture, aridity and altitude—that simultaneously combined a complex 
ecosystem, a vast extractive zone, an Indigenous territory, and a cem-
etery for the victims of a brutal dictatorship.

I wasn’t just reeling; I was also torn. Back in the United States, 
I had become deeply involved in advocating for a rapid transition 
to renewable energy. Along with my fellow organizers and activ-
ists, I had called for this transition to be socially just. A just tran-
sition should not only phase out fossil fuels but also transform the 
unequal social system that carbon energy had helped consolidate 
in the first place. But here I was, sitting with new knowledge of the 
harms of green supply chains and with enough honesty to admit that 
a future of electrified mass transit and publicly owned solar and wind 
would likewise require batteries produced with lithium from mines 
like those despoiling the Atacama. I had to ask myself an uncomfort-
able question: If climate action requires more extraction, do the ends 
justify the means? The question implied an existential trade-off—a 
dilemma with no exit.

I tend to be suspicious of zero-sum formulations. They often pre-
sume false choices or unmovable constraints. They limit the imagi-
nation and forestall strategy and creativity. Dissatisfied with the 
assumptions of my own question, I began to explore. There was no 
denying that mining is ecologically destructive, often irreparably so. 
Ditto for the notorious record of human rights abuses, lax regulation, 
and corporate corruption associated with extractive operations. 
But none of this knowledge could negate the reality that a climate-
friendly energy system required a material substrate of manufac-
turing and mining. Even if the end goal was a low-impact, circular 
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economy, with recycled minerals replacing new mining, the climate 
time frame demanded new technologies and infrastructures in the 
here and now, well before enough recycled feedstock could possibly 
be available.

Once I accepted that I couldn’t dismiss these tensions outright, I 
started to think anew about the ominous predictions foretelling sev-
eral hundred new mines in the next decade alone. Most of these fore-
casts have been issued by powerful institutions with little incentive 
to challenge the critical minerals consensus. That doesn’t mean their 
findings on what it would take to service green supply chains were 
wrong, but it does mean that they baked certain kinds of assumptions 
into their models: assumptions that it would be easier to dig innumer-
able new mines than to nudge Americans to move around differently; 
that the only way forward is to change as little as possible; that our 
economies must simply produce what’s most profitable, rather than 
what’s most urgent, useful, or just.

With different assumptions, perhaps forecasting could serve 
instead as an exercise in world-building: a potent tool to imagine 
radically different green futures.

Upon my return from the Atacama, I began thinking about 
the definitions of some seemingly basic words: transportation, for one; 
need, for another. I wondered if the mining requirements might be 
lower, depending on the prevailing mode of transportation, or if there 
was a way to conceptualize social need as something distinct from 
the stream of inputs demanded by downstream industries. I pondered 
whether a reimagined transportation sector in which many more 
Americans rode buses or bikes would require the same massive vol-
umes of minerals as one in which every household owned their own 
electric vehicle. I speculated about the per person material footprint 
under distinct mixes of electrified mobility.

Surely, I thought, some other researcher had already tested these 
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hypotheses. I turned to databases of academic articles and browsed 
the reports of climate think tanks. To my surprise, no such stud-
ies existed. Instead, and without exception, all the extant models 
assumed that the only way to eliminate emissions from transpor-
tation is to replace individual gas-powered vehicles with individual 
electric vehicles. The best possible future, “net-zero emissions” (per 
the International Energy Agency), envisioned a world full of cars pow-
ered by batteries. Successful climate action meant a Tesla or a BYD 
in every garage.

Three years after I had first hypothesized that different transpor-
tation choices might require less mining, I stopped waiting for some-
one else to produce the data to put my hunch to the test. By that point, 
I had begun working with a climate think tank. I reached out to envi-
ronmental engineers, transit wonks, and battery experts and asked if 
we could build a model from scratch. We were guided by an approach 
called “industrial ecology,” which studies industrial systems in terms 
of their material and energy flows. In this case, we were looking for 
the amount of lithium required to meet the needs of fully electric 
mobility. We pitted a scenario in which all traditional cars had been 
replaced with electric ones against a scenario in which more Ameri-
cans rode to work, school, or shopping centers in clean energy buses 
or got around by bikes or by walking. In other words, and in sharp 
contrast to prevailing models, instead of comparing a zero-emissions 
world with one in which we continued to rely on fossil fuels, we com-
pared multiple zero-emissions worlds with one another.

We didn’t stop there. Having set our imaginations free to roam, 
we tinkered with additional features of the worlds we were building. 
We imagined denser cities and suburbs, with less sprawl enabling less 
car use; cars with a range of battery sizes (American EV batteries are 
twice as large as the global median); high rates of mineral recycling 
and recovery. The futures we mapped out ultimately ranged from an 
electrified status quo to a fundamental shift in how Americans live 
and move. We did try to temper our dreaming with a healthy dose 
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of realism. We only tested changes in the cities and suburbs, under-
standing the obstacles to rapidly building out mass transit in rural 
America. Even in our most transformative vision, the energy transi-
tion would still require tens of millions of EVs.9

I expected these different green scenarios to entail distinct mate-
rial footprints, measured in the total volume of lithium mining. But 
the results shocked me. The best-case scenario—smaller batter-
ies, more recycling, denser cities and towns, and more mass transit 
use, walking, and cycling—requires 66 percent less lithium than the 
worst-case scenario (batteries get even bigger, suburbs stay sprawled, 
recycling is nonexistent).10 That percentage difference was based on a 
cumulative assessment across all the years we modeled (2023–2050). 
If instead we just look at 2050, the final year, the spread was more dra-
matic: the difference in lithium demand between the best- and worst-
case scenarios was 92 percent.11 That’s in large part because recycling 
takes time to have an impact on reducing mining, with recycled feed-
stock increasing as the batteries from EVs purchased in the 2020s, 
’30s, and ’40s reach the end of their life and become available for mate-
rial recovery.

These findings put the supposedly zero-sum trade-off between 
climate action and protecting landscapes and communities from 
extraction in a new light. The futures we conjured showed that it is, in 
fact, possible to achieve climate targets without the alarming amount 
of mining predicted by all other forecasts. And there’s more: Increas-
ing mass transit use and housing density will get us to zero emis-
sions much faster than swapping every traditional car for an electric 
vehicle. To put it bluntly, a path to zero emissions that relies on elec-
trifying individual cars is not only the most resource-intensive route 
to zero emissions, but also the slowest route to that urgent goal. We 
fully recognize that the political and even cultural obstacles to real-
izing our most ambitious scenario are formidable. But the prevailing 
approach not only requires much more extraction than socially nec-
essary. It also runs afoul of climate science.
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The implications of this modeling exercise completely changed 
the way I viewed mining. It suddenly dawned on me that extraction is 
not a problem that can be addressed solely at the sites of mining alone. 
It is absolutely vital to govern extractive frontiers better, improving 
environmental regulations and enforcing Indigenous rights. But 
some of our most potent tools to reduce the harms of mining reside 
elsewhere, all the way at the other end of far-flung supply chains. 
These tools take the form of the policy choices, investment decisions, 
and built environments that shape how we cut emissions from pol-
luting sectors like transportation. The responsibility for protecting 
the Atacama’s watersheds does not rest only with Chilean bureau-
crats, nor should Atacameño communities have to shoulder the bur-
den of standing up to multinational mining firms on their own. We 
in the United States are also implicated in the supply chains that 
start in Chile’s northern reaches. Achieving a globally just energy 
transition requires understanding supply chains in reverse, starting 
from what we produce and consume and working backward to their 
material inputs, and further still, to the relentless scramble for new 
extractive frontiers.

The task of achieving a just energy transition is daunting. But this 
holistic view also opens up possibilities for action, revealing multiple 
and dispersed levers for reducing mining’s harms. Policies that pro-
mote alternatives to car use, reduce sprawl, encourage more compact 
batteries, and require recycling would all reduce the scale of mining 
needed for carbon-free transportation.

Confronting emissions as a holistic problem, rather than a purely 
technical question about the fastest way to electrify an ever-growing 
fleet of personal automobiles, entails a leap of political faith. New 
models and forecasts like the ones my colleagues and I built at our 
think tank, the Climate and Community Institute, can help us tell 
galvanizing stories about the future we want. If we can see and feel 
that alternate future, desire and describe it, then we can commit to 
creating the foundations for it in the here and now. Forecasts chart a 
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path from our present to the world we want to build. But seeing some-
thing and building it aren’t the same. Better research or data can only 
carry us so far; concrete, bold, even risky actions are the stuff of real 
change. What practical steps can we take today to call forth a differ-
ent tomorrow?

We can start by demanding supply chains organized around jus-
tice for everyone they touch, rather than profits for just a few. Just 
as any workplace is simultaneously a site of exploitation and locus 
of worker power, and any mine is at once a setting for extraction 
and a potential scene of community resistance, the supply chains of 
green technologies are both a means of domination—of people and of 
nature—and fertile ground for making the world anew.

Supply chains are currently organized for profit, but they can 
nonetheless become arenas for grassroots organizing and unex-
pected alliances. Lithium battery supply chains don’t just link mines 
to factories to consumers, or upstream to downstream corporations. 
They also connect Indigenous land defenders and urban transit users, 
workers manufacturing e-bikes and battery recycling advocates, 
bus drivers and avid cyclists, and climate activists and promoters of 
dense, walkable cities and towns. These communities, workers, and 
advocates are already bound together by the global operations of 
green capitalism—and in many cases, are already organizing locally. 
What would it take for them to join hands and fight for globally just 
supply chains, together?

Today, a coalition like this may feel impossible. Electrifying the 
status quo to stave off the scariest warming scenarios already seems 
hard enough. Electrifying while also changing engrained habits, 
like car dependency and suburban sprawl, seems far-fetched, if not 
utopian. But fear of radical change is misplaced: Radical, turbulent, 
accelerating, and yes, frightening, change is already baked into the 
carbon in the atmosphere and in the reign of sclerotic elites, preda-
tory corporations, and moribund institutions.

There is no escaping the harsh reality of mounting instability—
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political, economic, ecological. This turmoil touches everything, 
including the material underbelly of the energy transition. This is the 
paradox of extraction: It is at once the most enduring feature of the 
world order and among the most prone to disruptive conflict, whether 
between Global North and South, between geopolitical rivals, or 
between local communities and huge corporations. Such contests 
are asymmetric, yet over the past century have provided openings 
to challenge the entrenched power relations of our global economy.

Extractive frontiers are so sedimented that they may feel like sec-
ond nature, but it is precisely from these frontiers that we must begin 
again, from the underground on up.
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This book owes its existence to serendipity and collectivity. On the 
long and winding path from conception to execution, chance encoun-
ters led to unexpected questions and findings. And a growing com-
munity of colleagues, comrades, and collaborators supported and 
challenged me in equal measure.

My interest in the nexus of resource extraction and energy transi-
tion stems from a fortuitous conversation with Chris Erway at a party 
in Providence in late 2017. Knowing I researched mining, he asked my 
thoughts on lithium, the next frontier of extraction. I didn’t have any 
yet, but immediately wanted to learn more. By the summer of 2018, I 
was making plans to spend several months in Chile.

The research that commenced this book began in earnest the fol-
lowing January. Less than a week after landing in Santiago, I was 
lucky enough to hitch rides to the Atacama Salt Flat and the village of 
Toconao with Professors Godofredo Pereira and Jon Goodbun, who 
were visiting the area with a group of students from the Royal Col-
lege of Art. I would like to thank Godofredo in particular for teach-
ing me so much about the political ecology of the region and for his 
excellent analysis of the morbid connections between the histories 
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