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Preface

What do we do when catastrophic climate chaos is a fact? Are we already
there? Is it now too late to avoid warming of one and a half degrees and
maybe two as well? How did we even reach the point where these questions
seem relevant to ask? What follows is a history of what we shall call the
overshoot conjuncture, or the period when officially declared limits to
global warming are exceeded – or in the process of being so – and the
dominant classes responsible for the excess throw up their hands in
resignation and accept that intolerable heat is coming. This acceptance can
be tacit or explicit. It is often couched in the idea of a promised return to
safer levels: we can let the warming pass 1.5°C or 2°C and then, at a later
date, reverse it and turn the temperatures down to where they should be.
Too much heat is acceptable, because it can be undone post factum with
technologies for cooling the Earth. Overshoot is here not a fate passively
acquiesced to. It is an actively championed programme for how to deal with
the rush into catastrophe: let it continue for the time being, and then we
shall sort things out towards the end of this century.

Programmatic overshoot became, as we shall see, hegemonic in
mainstream science and policy in the years surrounding the Paris
Agreement; but this did not happen because the idea was so strikingly
brilliant. Rather it represented an alignment with the power of business as
usual. The idea corresponded to real material forces pushing the Earth
towards 1.5°C and beyond, and here a degree of naïve puzzlement must be
registered. Why couldn’t it just stop? What was it that drove the world into



the heat, even as the consequences were plain to see? How was it that –
despite all the reports, summits, pledges, agreements and, above all,
observations and experiences of disasters striking harder and harder – the
curves were still pointing in the wrong direction, the emissions still
growing, the expansion of fossil fuel infrastructure proceeding apace as if
nothing was happening? What spell had been cast on this world that just
would not be broken? This is the question of why the world surrendered to
climate breakdown, of why the warming was not contained at a level that
might have been tolerable. But it is not an exercise in brooding
historiography. This is a history of the present and near future: an attempt to
gauge the power of the forces that destroy the conditions of life on Earth
and that must be contended with in the coming years, if any such conditions
are to be preserved. The heat is rapidly becoming too much to bear, and
precisely for that reason, it is too late to give up this struggle. There is,
henceforth, no path to a liveable planet that does not pass through the
complete destruction of business as usual. What would that look like?

Overshoot is thus a term with several valences. Before it entered the
climate lexicon, it denoted the overuse of resources on Earth in general, but
we shall set that broader phenomenon aside and focus on overshoot in a
rapidly warming world.1 Here it can mean simply a rise in temperatures
above a declared limit; a programme for going ahead with it and then
annulling the rise; a conjuncture when these things are occurring, in the
physical world as well as the realm of ideas – we shall slide between them.
The years between 2018 and 2022 marked a kind of beginning. It was in
2018 that the Intergovernmental Panel on Climate Change (IPCC) released
its Special Report on Global Warming of 1.5°C, laying out the dangers of
crossing this boundary and inspiring the ‘international community’ to
confirm its commitment to it. Warming in excess of 1.5°C, the world
learned in this year, would be too unsafe to live with. Before the ink had
dried on the Special Report, however, this very boundary came into view;



and what then transpired on the ground was a revving of the engine. The
half-decade between the Special Report and the events of 2022 formed the
start of the overshoot conjuncture – a limit officially understood and
proclaimed, only to immediately become an object of transgression. These
two elements had not been conjoined before. But they may well be so again,
as the crisis deepens: this conjuncture inclines towards renewal and
deterioration. If 1.5°C was in the spotlight during those years, it will be
1.7°C next, then 2°C, and so on, the logic of overshoot potentially
reappearing at every identified limit, more ahead of us than behind.

Writing history in this moment is to try to catch it as it flies, or to follow
long-distance projectiles gliding through the sky; it takes years for one
investment in fossil fuel infrastructure to strike as a disaster somewhere on
Earth; each disaster in the present, conversely, is the lagging result of
emissions in the past. Between the writing and publication of this book,
more projectiles will have been fired off. Others will have landed. Writing
the history of this process is then essentially impossible, since it has no
closed chapters, in the manner of, say, the Abbasid Caliphate or the French
Revolution, whatever their causal afterlives: overshoot has only just begun.
And yet a historical approach to it is called for, precisely because of the
manner in which it unfolds over time. Sources of emissions produce effects
along an atmospheric arc between past and future, and the focus here is on
the former: on the problem of mitigation, as traditionally understood – the
sources and what it would mean to close them down. Can the transgression
of the temperature limits from the Paris Agreement still be prevented?
Could it be done without much pain? Is it merely a segment of oil and gas
companies that stand between the rest of us and a stabilised climate? Or is it
technical necessity that still ties us all to fossil fuels, at this late hour? These
are some points of entry into the problem, which is one of political
economy as much as history. The barrage is kept up by forces at work in the
depths of capital accumulation.



But if the field of mitigation constitutes overshoot – every increase in
temperatures the product of an enemy that has still never ceased to be
victorious – the conjuncture is also defined by other fields having their
moment.2 The dominant classes have to come up with secondary, backup
measures for managing the consequences of excess heat. Three stand out.
Adaptation is the pursuit of adjusting life to a climate of disasters and
making it less disastrous. Carbon dioxide removal is designed to draw the
gas down from the atmosphere after the fact. Geoengineering is the art of
blocking incoming sunlight to reduce the influx of heat to the Earth. All
three centre on technologies; all come to the fore because fossil capital has
been so successful in staving off challenges; all depart from the refusal of
states to undertake any meaningful mitigation: the temperature rise overtops
the barriers and gets channelled into new political projects. All three are
also replete with repercussions, ranging from the annoying to the
apocalyptic. A second instalment of this study, The Long Heat: Climate
Politics When It’s Too Late, will deal with adaptation, removal and
geoengineering in some detail. It will pay special attention to the psychic
dimensions of the climate crisis, notably the tremendous capacity of people
in capitalist society to deny and, when this no longer works, repress it. The
emphasis will be on the multiplying fronts of climate politics, the emerging
struggles over adaptation and geoengineering, but carbon dioxide removal
in particular: there won’t be less to fight for when it’s too late. There will be
more. In the present volume, the emphasis is on the original front, which
will always remain central.



Figure 1 Carbon Emissions (+ ve) and their Partitioning (– ve)
Source: Pierre Friedlingstein, Michael O’Sullivan, Matthew W. Jones et al., ‘Global Carbon
Budget 2022’, Earth System Science Data (2022) 14: 4827.4

Within this front, our focus is exclusively on fossil fuels. We do not
address deforestation, the second main source of CO2 emissions, but stay
with the first, for reasons seen in the graph above: its preponderance is
conspicuous and rises over time. The overburdening of the atmospheric sink
is mainly a function of emissions shooting up and up in the department of
fuel combustion. This is not to say that deforestation is insignificant. Nor
does it excuse the omission of the role of the other greenhouse gases in
overshoot, notably methane emissions (between 25 and 40 per cent of
which derives from fossil fuels).3 We readily admit to this being the major
gap in the following pages: there is no investigation of how the use of land



and livestock contributes to pushing the world towards and beyond 1.5°C.
Some of the analytical categories developed here might be applicable to
them – particularly the defence of property – and it is our hope that efforts
to fill in the gaps will follow.

While we have been working on these issues for several years, this book
was written in mid-2023. At its end, we update the story to the last months
of that year. Business as usual remains, at the time of this writing, distinctly
unfinished.



PART I

The Limit Is Not a Limit

And when the third decade of the millennium dawned, the relationship
remained firmly in place: the warmer the globe became, the more fossil
fuels were poured on the fire. The higher the temperatures, the larger the
emissions. The closer the Earth came to being engulfed in flames – literally
and figuratively – the harder companies worked to get oil and gas and coal
out of the ground and ferry them off to combustion. And so a notion began
to take hold: that humanity had to reconcile itself to this state of affairs,
accept what must not happen as a fait accompli, give up on the idea that
emissions can be slashed at the speed required and instead try something
else. The time had come, it was said, to postpone the lost cause. If the house
was on fire, putting that fire out would have to wait. The age of overshoot
was upon us.



1

Chronicle of Three Years Out of
Control

The decade opened, however, on a different note. In 2020, the first year of
the Covid-19 pandemic, something highly unusual took place: global CO2

emissions fell. The lockdowns that closed the highways of the world
economy cut their total by some 5 or 6 per cent.1 Climate policy had
nothing to do with this occurrence; it was squarely the by-product of
measures for slowing down the virus. But coincidentally, the pandemic
broke out just as the wave of climate mobilisations on streets from Berlin to
Bogotá and Luanda to London crested – in 2019, this had been ‘the fastest-
growing social movement in history’ – and so proposals were floated for
using the pandemic to start the transition by then long overdue.2 These
came to nothing.

Like an arsonist briefly interrupted by the sound of voices in the
building, fossil capital resumed its work. Already in December 2020, as the
lockdowns receded, it was back in full swing, and in the following year it
surpassed itself: according to the International Energy Agency, it not only
rebounded but went beyond the levels preceding the pandemic, as total CO2

emissions rose by 6 per cent, or two gigatonnes.3 What is a gigatonne? It is
a unit of gigantic mass, one of which equals the weight of over 100,000,000
African elephants.4 With two more gigatonnes of carbon dioxide tossed into



the atmosphere in 2021 than in the previous year, up to a total of forty, the
world economy set a fresh record: never before had emissions risen as
much in a single year.5 One might imagine that such a thing would happen
in the early stages of the crisis, before it had come fully into view. But by
2021, the world had seen at least 1.1°C of global warming, six IPCC
reports, twenty-six COPs and immeasurable suffering for the most affected
people and areas, and yet it generated the largest surge in absolute
emissions – the input that directly determines the rate of warming – in
recorded history: and on it went in 2022, with an increase of another 1 per
cent.6 Once again, emissions were higher than ever, and nothing suggested
that they would not go higher still.

Early Seasons in Hell

These days were not lacking in vivid illustrations of the impact. To the
contrary, the first three years of the third decade overflowed with extreme
weather. Often relegated to the status of background noise, normalised as
part of modern life and eclipsed by fresher events, this series is nonetheless
worth recalling as, if nothing else, some portents of what was to come. It
started in the early hours of 1 January 2020, when the heaviest rains in the
local logbooks fell upon Jakarta, flooding the megacity-cum-capital
apparently destined for drowning and slated for relocation.7 On the opposite
shores of the Indian Ocean, the flood was mirrored by fire. Australian
bushfires burned an area the size of Great Britain – woodlands, heathlands,
grasslands, farmlands – incinerated some 3 billion animals and drove a
range of species towards extinction. They reached an apex around New
Year’s Eve, in the form of a smoke cloud three times larger than any
hitherto registered, billowing into the stratosphere with the force of a
volcano.8 Then followed a season of disaster circumnavigating the globe.
The double blow of a cyclone and an early monsoon put one third of



Bangladesh under water.9 On the other side of the world, it was fire:
Pantanal, the planet’s largest wetland, normally a lush delta fed by rivers
from the highlands in the heart of Latin America, was enveloped in flames.
Drought and heat had sucked moisture out of the biome and primed it for
the worst ever burning, including of lands never burnt before.10 The year
ended with the most hyperactive hurricane season logged in the Atlantic –
thirty named storms; within a fortnight, two hurricanes lacerating Nicaragua
– and in mid-November, for the first time, a hurricane struck Somalia.11

Thereby 2020 set the tone for the decade. Reinforcing prior trends set to
spiral onwards, the year was typical in its atypicality, normal in the absence
of anything normal, stable, average: weather so extreme that it was off the
charts, either taking known phenomena to unknown heights (cities more
deeply flooded) or introducing novelties (wetlands ablaze). All these events
bore the mark of global warming.12 All were amply documented in publicly
available channels.

And it continued: on 14 August 2021, temperatures in Greenland
measured 18°C higher than the seasonal average, and for the first time in
known history, the peak of the ice sheet received rain.13 The largest wildfire
in California to date raged uncontrollably.14 The tree-studded terraces
around al-Quds/Jerusalem were covered by a thin layer of white, eerily
snow-like ash.15 Swathes of the southern coast of Turkey and Greece were
aglow, while in the Chinese province of Henan, a year’s worth of rain fell in
three days – downpours ‘unseen in the last 1,000 years’ – but in southern
Madagascar, drought forced eight in ten inhabitants to fill their stomachs
with leaves, cacti and locusts.16

Summer had become a telltale season of disaster, each seemingly worse
than the last. In 2022, the turn came, not for the first time, to Pakistan. A
heatwave rolling over the city of Jacobabad pushed temperatures to 51°C,
straining against the limits of livability.17 Melting glaciers discharged an
excess of water into rivers. Then came a freakish monsoon, dropping five



times as much rain as the average for the past thirty years: by late August,
one third of Pakistan was under water, arid areas that had never before seen
boats navigable like inland oceans. Hundreds of bridges and tens of
thousands of schools were washed away, 90 per cent of the crops in the
national breadbasket Sindh ruined, some 10 million people – about twice
the population of Denmark, losing the equivalent of its housing stock –
displaced. The immediate floods killed nearly 2,000 people.18 In the
stagnant putrid water, diseases like malaria and dengue fever ran riot;
before it began to subside, it was Nigeria’s turn to be similarly deluged.19

But the Horn of Africa suffered the worst drought on record.20 The cradles
of agricultural civilisation in Iraq were parched, crops shrivelling as prime
farmland along the two rivers turned to desert.21 Europe, too, had a taste of
the dust. The warmest summer ever, the worst drought in 500 years of
observation, the relentlessly scorching sun reduced the mightiest rivers of
the continent to trickles: the Loire could be crossed on foot.22 The Po was a
pathetic dribble. From the bridges of Turin, it resembled water poured into a
sandbox on a sunny day, the last puddles fated to dissolve and leave behind
only a darker streak of dampness.23

On the Threshold

All this – a very limited sample – happened before the world had warmed
by 1.5°C. Meteorological institutions put the temperature rise to 1.1°C or
1.2°C in these unsettled years.24 The world, that is, was four or three
fractions of a degree away from breaking one and a half degrees, identified
as the boundary between tolerable and intolerable heating. We shall
presently see how that identification came about and what it signifies. For
now, we may simply note that a near consensus held 1.5°C to mark a step
change in climate breakdown, that the planet rushed towards it at full
throttle and that knowledge of this development was disseminated as



through a tornado siren: in 2022, the World Meteorological Organisation
(WMO) announced a one-in-two chance that any of the coming five years
would breach 1.5°C. As recently as 2015, the probability had been close to
zero. Between 2017 and 2021, it stood at 10 per cent, the event still
exceedingly unlikely; but after 2022, each year would flip the coin.25 And
no one would be able to claim that people had not been forewarned.

If any one year would see the sum of temperature measurements around
the globe average out to a rise of 1.5°C above the ‘pre-industrial’ baseline –
that is, Holocene climate before the birth of fossil capital – that would not,
however, necessarily mean the end of this matter.26 One bad year could be a
fluke. The scientific praxis was to even out warming levels across two or
three decades, meaning that 1.5°C would be a done deal only when the
average for at least twenty years adds up to it. On the other hand, by the
dawn of the third decade, several parts of the Earth had already warmed that
much over enough time to count – Australia, central Africa; the Arctic, by
1.9°C – and the fast approach of one year in exceedance of 1.5°C betokened
a foreshortening of the schedule.27 One year of that kind would be a
springboard for the new average. The world might crash into or rather fly
over the boundary. WMO predicted that mean warming between 2022 and
2026 could reach up to 1.7°C; come 2028 or 2030 and it could be higher
still.28

Another method for gauging the proximity of the transgression was to
count what remained of the carbon budget. Since warming is a function of
the amount of emitted CO2, one can estimate how much more of the gas
may be released before hitting 1.5°C – namely, in the year 2022, some 380
gigatonnes. More precisely, to retain a 50 per cent likelihood of keeping
warming to 1.5°C, no more than 380 additional gigatonnes could be piled
on top of what was already deposited in the atmosphere. To be on the safer
side of the limit, there would have to be less. At the velocity fossil fuels
were being dug up and burnt in 2022, the entirety of this 380 gigatonnes



budget would be gone in nine years.29 If business as usual, that is,
continued as in 2022 for another nine short years, at the end of that period,
warming of 1.5°C might be prevented only by instant eradication of
emissions, every furnace switched off from one day to the next. Such
figures sum up something like the historical essence of the 2020s. At the
beginning of that decade, staying below 1.5°C was still physically possible.
At its end, it might no longer be.

To Respect the Boundary

What would it take to respect the boundary? The world was ushered into the
decade with the injunction that emissions be halved until 2030. The IPCC
had specified this as the ‘pathway’ to avoid warming above 1.5°C, and the
message could scarcely have been more widely circulated.30 In one
calendar year, emissions would need to fall with the same magnitude seen
in 2020 – the largest ever plunge – but not as a one-off, and not for
accidental reasons of virus containment, but as an annual decrease repeated
again and again in a sustained, linear contraction deliberately orchestrated
by some agents in charge of society.31 This had easily decoded implications
for fossil fuels. There could be no new facilities for extracting or
transporting or setting them on fire. Insiders understood as much. They
learned it from perhaps their most trusted source. In May 2021, the
International Energy Agency released a report translating the IPCC pathway
to plainer language: as of that year, there must be ‘no new oil and gas fields
approved for development; no new coal mines or mine extensions’ – an
instantaneously executed moratorium, ‘key milestone’ on the path stopping
before 1.5°C.32 Old fields and mines, the Agency intimated, might remain
open for some time more: but there could be no new ones.

Now this was not a wing of the climate movement or a revolutionary
Marxist outfit speaking. Established after the 1973 oil crisis as a



counterweight to OPEC, defending the interests of advanced capitalist
countries in unperturbed flows of petroleum, the International Energy
Agency was as respectable an institution as can be. It was to fossil fuels
what FIFA was to football or al-Azhar to Sunni jurisprudence – or, at least,
such was its standing until 2021. With the edict of that year, the Agency
seemed prepared to kill the goose that laid the golden egg: ‘this represents a
clear threat to company earnings’, it noted, somewhat bashfully.33 The
report ‘sent shock waves through the industry’.34 The Anglo-American
business press covered it in extenso, the dismay palpable: ‘investment in
new fossil-fuel supply projects must immediately cease’, the Wall Street
Journal relayed; ‘this is truly a knife into the fossil fuel industry’, Forbes
quoted one observer.35 According to the latter outlet, the interest in the
report was so massive that the Agency’s website crashed.

Echoed by the United Nations, various think-tanks and scientific papers,
the call for a moratorium on fossil fuel infrastructure reverberated through
the years that followed: an unmistakable prerequisite for respecting 1.5°C.36

A few months after the Agency report, a study in Nature determined that the
bulk of known reserves of fossil fuels must be left untouched. When the
clock strikes 2050, 89 per cent of the coal supplies staked out in 2018 will
have to remain intact, 58 per cent of the oil, 56 per cent of the gas – figures
that rested, the research team stressed, on conservative assumptions. For a
better than 50 per cent likelihood of keeping below 1.5°C, even more of the
mapped and claimed fuels would have to stay underground; perhaps
virtually all of it, as of tomorrow. A peak in production should in any case
occur ‘now’.37

The ensuing steep and continuous decline could also be modelled with a
measure of justice. It would be painful for a poor country with few other
revenues to shut down fossil fuel production overnight, much less so for a
prosperous economy with diversified assets to fall back upon. In the early
2020s, the nation of Equatorial Guinea derived 60 per cent of its GDP from



oil and gas, while Norway, more saturated than most of the rich, tallied a
mere 14. It stood to reason that countries in the former category should be
given some more time to rid themselves of these fuels, but then, in keeping
with a carbon budget for 1.5°C, the latter would have to do it
correspondingly faster. One report from 2022 concluded that wealthy
nations must halve their output of oil and gas in the following six years and
bring it to zero by 2034. In other words, by 2034, countries like Norway
and the UK and the US and Canada and Qatar and Australia can have no oil
and gas – not a barrel, not a carrier – leaving their grounds.38 Coal
presented a similar picture. A country like South Africa, heavily dependent
on coal for its electricity, should arguably be allowed to extend a phase-out,
with North America and Europe picking up the slack. If so, the US would
need to accept an assignment of annual emissions cuts sharpened from 10
per cent per year to nearly 17.39

While this pile of studies confirmed the ‘knife’ report from the
International Energy Agency, the problem did not, in fact, end with future
installations. It included existing ones as well. One team of researchers
found that a pathway halting before 1.5°C necessitated foregoing 40 per
cent of ‘developed reserves’ – or, letting nearly half of the fields and seams
in which companies had initiated extraction lie untapped.40 Not only could
there be no more installations; many would need to be decommissioned
before they had run their course. Indeed, it now appeared that the
infrastructure already in place would take the world all the way to two
degrees of warming, unless a chunk of it were dismantled.41 A moratorium
would be minimally necessary for averting 1.5°C and 2°C.

Wherever the exact figures ended up, whatever the methodological
choices and modelling errors might be, there could be no mistaking where
things stood when the decade dawned: fossil fuels needed to be stopped
from reaching the fire. Their combustion would need to precipitously



diminish. From enough corners to reach all the main players, the signal to
retreat boomed.

A Bonanza of All Times

And yet on the ground, in actually existing capitalism, the exact opposite
happened. Covid-19 put a damper on profits in oil and gas. As demand
collapsed in April 2020 – aeroplanes grounded, roads empty – prices fell
along a straight vertical line, to the point where American traders had so
much oil on their hands that they paid buyers to take it away; for a brief
eye-popping moment, oil prices turned negative.42 ‘No one is flying. No
one is driving,’ whined Forbes. Oil was trading scandalously low, and the
fall looked set to continue: ‘oil has no floor under it.’ ‘Oil is dying.’43 But
already in the following year, oil came roaring back, as consumers jumped
into planes and cars and demand caught up with the supplies curbed during
the pandemic. The months of global sickness left a legacy of bottlenecks to
the quick recovery. By November 2021, the benchmark price for crude had
returned to $85 and Bloomberg proclaimed ‘the revenge of the fossil fuels’,
the dead energy refusing to stay buried; even coal was on a demand-driven
upward curve.44 And now profits suddenly looked healthier than usual. The
turn of fortune was out of this world.45 On 1 February 2022, ExxonMobil
held an earnings call – those convivial occasions where owners and
managers of a company chat with their investors and analysts about
performance – and boasted about having weathered ‘the worst conditions in
this industry in living memory’ and emerged on the other side, in 2021, with
the largest cash flow in a decade.46 For Chevron – its CEO answering a
question from JPMorgan Chase – the last two quarters of that year were the
best ‘the company has ever seen’. The boss was confident that ‘we’re going
to be more profitable’, and he could not have known how right he was.47

The bonanza was only just beginning.



When Russia invaded Ukraine on 24 February 2022, a war broke out
between a giant of oil and gas and the West, which resolved to cut it out of
the market. A most significant source of supply was placed under embargo.
The trends already in motion since the post-pandemic recovery were
thereby accentuated, prices soaring and profits skyrocketing, the latter (but
not the former) hitting unprecedented stratospheric heights.48 2022 ended
with oil and gas companies over the moon. The ‘big five’ – ExxonMobil,
Chevron, Shell, BP, Total – all reported the largest profits in their
histories.49 ExxonMobil came out on top, with $56 billion, the finest result
in 152 years of operations, the earnings call for the final quarter of 2022 a
gala celebrating undisputed mastery of the private business booming
everywhere.50 BP was behind, but not in pain. ‘The returns are pretty darn
high’, its chief financial officer mused, repeating to his audience of
intimates that ‘we’ve given you a lovely little chart’ of the cash flow in late
2021 – just before the invasion – and admitting that ‘we’re getting more
cash than we know what to do with’.51 But none of these privately owned
Western companies came close to the mightiest giant of them all: Saudi
Aramco, profit of $48 billion for the second quarter of 2022. Between April
and June, that is, this corporation made nearly as much money as
ExxonMobil did in the entire year. This was said to be the largest quarterly
profit ever posted by ‘a listed company in global financial history’, a
candidate for the most extreme super-profit in the annals of the capitalist
mode of production.52 The results were publicised in August, just as
Pakistan saw hundreds of its villages swept away.53 The year’s total ended
at $161 billion in profits for Aramco, the most a fossil-fuel company, at the
very least, had ever made.54

Belying the notion of capitalism having entered some ethereally virtual
phase, oil and gas supermajors were again neck and neck with Apple and
Microsoft in profits, the score that truly matters.55 By late spring 2022,
Aramco had overtaken Apple as the world’s single most valuable



company.56 Even the fuel with the most obituaries written for it
demonstrated its undying vitality: ‘the world’s largest coal mining
companies tripled their profits in 2022 to reach a total of more than $97bn,
defying expectations for an industry that was thought to be in terminal
decline,’ in the assessment of Financial Times.57 Glencore made the most
money. The world’s largest commodity trader, this Swiss company was also
its largest exporter of coal, handling a fourth of the fuel crossing borders,
selling it to power stations in Germany, Japan and South Korea.58 It raked
in some $13 billion in profits from coal in 2022, tripling its haul over the
previous year. But in relative terms, Glencore was outshone by Australian
coal giant BHP, whose profits in 2022 grew by 3,200 per cent.59 In
Germany, still the world’s largest producer of lignite – the brown type of
coal known for generating the highest emissions per unit of energy – RWE,
principal owners of the mines, feasted on cash.60 To the north of Germany,
there was Sweden, reputed to be greener and less dependent on fossil fuels
than most; but even here, no man augmented his wealth as much as
Torbjörn Törnqvist, owner of Gunvor, one of the world’s largest traders in
oil. With record profits, this individual made more than 2 billion dollars in a
single year. He was an avid sailor. He lived in a luxury villa in Switzerland.
He wore a restrained, confident smile in photographs.61

The year 2022 was a bonanza for fossil fuels across the board. Total
profits in this circuit of capital were estimated at 4 trillion dollars, about the
same as the GDP of Japan, the third largest economy on Earth – but this
being the sum of profits, not product or income, over the course of only
twelve months.62 Now what does a capitalist corporation do with a profit? It
showers its owners – the shareholders – with the money it has made. But
not all of it. Some is also poured back into expanded reproduction.

A Fossil Fuel Frenzy



Not one more pipeline could be built if the world were to avert warming by
more than 1.5°C. But in 2022, there were 119 oil pipelines under
development – planned, under construction, nearing completion – with a
total length of some 350,000 km, enough to encircle the globe at the equator
more than eight times. Not one more gas pipeline could be added: but in
2022, there were 477 in progress, with a combined length girdling this
planet twenty-four times.63 Over 300 liquified gas terminals were in the
works.64 Not one more coal mine or plant could burden the Earth, but
underway were 432 new mines and 485 new plants.65 These fossil fuel
installations were in preparation already before the scale of the bonanza of
2022 became clear – expanded reproduction is the modus operandi – and
with all the capital accumulated in that year, even more were spawned.66

‘We will continue to invest in our advantaged projects to deliver
profitable growth’, ExxonMobil declared, an ambition so generic for a
capitalist corporation as to be bland.67 Here the new Golconda was Guyana,
in whose territorial waters ExxonMobil first struck oil in 2015. One well
after another then came gushing out of the seabed, accounting for one third
of all discovery worldwide in the next seven years: abundant, cheaply
produced crude, grabbed through hoodwinking and arm-twisting of the
third poorest country in the Western hemisphere (after Haiti and
Nicaragua).68 And there was no end in sight. ‘The resource base, as you
know’ – CEO Darren Woods turning to a gentleman from Wells Fargo –
‘continues to grow. We continue to make discoveries. We continue to really
optimize around these discoveries.’69 Gas in Mozambique was another
mother lode, and then there was, of course, the Permian Basin, Eldorado of
fracking, where, as of 2022, ExxonMobil planned to ramp up production by
some 70 per cent in five years.70 In that year of historic profits, this
company boosted its spending on new oil and gas projects by at least one
fourth.71 So did Chevron.72 Together with ConocoPhillips, these were the
companies most assertively writing up their investment plans, spearheading



the expansion of the expansion – Aramco, far ahead in absolute terms,
advancing one notch slower.73

It was as if the scenes playing out in Madagascar, Pakistan, Nigeria, the
Horn of Africa, Iraq, even Australia and Italy belonged to a parallel
universe. No feedback connected them to the calculi of oil and gas
companies. The latter proceeded in the most studious conceivable disregard
of the lives destroyed around them, not to mention the signal from the UN
and scientific bodies and sundry other institutions to start winding
production down. It was not heading downwards: production was on the up.
Pouring more capital back into it implied output spiking in the years ahead.
Even before 2022, ExxonMobil aimed at increasing oil and gas production
by 8 per cent in 2027, Chevron by 16 per cent in 2026, Aramco by 16 in
2027, Total by 13 in 2030, Petrobras by 15 in 2027 … every company of
status carrying a portfolio presuming demand, prices and lifetimes far
outside the pathway leading to 1.5°C.74 Indeed, a range of projects
presupposed so much room for oil and gas that they could fit only into an
envelope exceeding two and a half degrees. The jewel in the Guyanese
crown, a sprawling complex of many dozens of wells, subsea cables and
pipes connected with tankers; the deep-water fields off Libya picked up by
Italian supermajor ENI; gas in the shallow waters of Angola (Chevron) and
Malaysia (Shell); the sweeping exploitation of the oil reserves in and
around Lake Albert launched by Total – these were some of the most far-out
projects on the stocks.75

The oil and gas major that made the most aggressive move beyond the
1.5°C pathway in 2022 was Total of France.76 On 1 February of that year,
the ‘final investment decision’ – the moment when capital is definitively
dedicated to a venture – was ceremoniously announced for the East Africa
Crude Oil Pipeline, or EACOP.77 It would become the longest heated oil
pipeline in the world. Stretching from the fields around Lake Albert on the
border of the Democratic Republic of Congo, through Uganda and Tanzania



to the coast, it was designed to cross 230 rivers, bisect 12 forest reserves,
run through more than 400 villages and displace or otherwise severely
affect the lives of around 100,000 people – many already ordered to cease
growing crops and repairing their houses – all for the purpose of carrying
216,000 barrels per day to the world market. The resultant emissions would
be twice those of Uganda and Tanzania combined.78 Not satisfied, Total
‘expressed an interest’ in also accessing the oil stored in the peatlands of the
Congo Basin.79 And in May 2022, the Democratic Republic notified the
industry that auctions would indeed be held for blocks in its rainforests,
posting a slick video on Twitter – here was ‘the new destination for oil
investments’ – tagging Total and Chevron.80 Still not satisfied, Total was
rummaging through Namibia, where it claimed to have found ‘a potential
new golden block’, and Suriname; but the French aggressor clearly focused
on the African frontiers.81 So did ENI, from the old Italian haunts of Libya
in the north to Angola in the south. The continent supplied more than half of
the oil and gas produced by the company; likewise armed with record
profits from 2022, it went out to find more.82

For majors like these, the acceleration of 2022 merely intensified a trend
at work since the mid-2010s: growing capital expenditure on oil and gas
(except for the pause of the pandemic); a growing share of earnings from
their production; growing not shrinking reserves.83 But the bonanza looked
set to induce a change of gears. This could be discerned at the scale of
countries as much as companies. The scramble for African hydrocarbons
picked up speed after the invasion of Ukraine. Seeking gas supplies to
supplant Russia, Europe shopped around in its former colonies and incited
Mozambique, South Africa, Morocco and Tanzania to embark on extensive
construction of pipelines and terminals geared to the north.84 The moment
was even ripe for dusting off the four-decades-old idea of stitching together
a pipeline taking gas from the Niger Delta through the Sahara all the way
into the metropoles of Europe: in July 2022, a memorandum of agreement



was signed by Nigeria, Niger and Algeria for this mother of all pipelines.
Before the year’s end, Nigerian welders were reportedly busy at work.
‘European countries would like to see the project up and running within a
maximum of two years,’ one Algerian source explained the rush.85 The state
of Israel rode the same wave; in October, propelled by a deal with the EU,
its flagship Karish gas field (in waters claimed by Lebanon) came online. It
was the first time this state was elevated into a fossil fuel exporter of note.86

From a Europe at war with Russia, the stimulus to erect brand new
infrastructure spread to the four corners of the Earth.

Inside Europe itself, Germany, its powerhouse, went on a building spree,
pipelines and floating terminals laid out along the coast to accommodate the
imports. There was nothing temporary about the commitments. When Qatar
and ConocoPhillips signed a contract with the Bundesrepublik for gas
deliveries to start in 2027 and continue for fifteen years, Robert Habeck,
‘minister for economic affairs and climate action’ – representing the Greens
– thought ‘fifteen years is great’. Come to think of it, he says, ‘I wouldn’t
have anything against twenty-year or even longer contracts’, running
towards and beyond 2050, that is.87

Unlike Germany, the UK had oil and gas fields of its own to resort to: it
took a plunge deeper into the North Sea. In October 2022, the BBC matter-
of-factly reported that Westminster had opened a new licensing round for
companies. ‘Nearly 900 locations are being offered for exploration, with as
many as 100 licences set to be awarded. The decision is at odds with
international climate scientists who say fossil fuel projects should be closed
down, not expanded.’88 Shell and BP jumped at the opportunities.89 Shell
had earlier withdrawn from the Cambo oil field outside the Shetland
Islands, a target of protest activity; but this asset was snapped up by Ithaca
Energy and scheduled to open in 2025 and peak in 2029 and carry on until
2053. (An up-and-coming actor in the North Sea, Ithaca Energy was based
in Tel Aviv – one more sign of Israeli presence on the front – but entered the



London stock exchange in 2022, in the largest floatation of that year.90)
Another of the northern sea beasts to be awakened in the 2020s was –
ironical intention unclear – named Tornado.91 (An oil field in the Gulf of
Mexico that went online in 2021 was also named Tornado.)92 Westminster
promised to ‘max out’ the reserves in its part of the sea.93

And then there was Norway. The biggest producer of oil and gas in
Europe (Russia excluded) barrelled forward, always on the lookout for
fields to get richer. During the decade leading up to February 2022, Norway
awarded as many licenses for exploration (700) as in the preceding half-
century, making this not only the biggest producer but the most aggressive
hunter among European countries.94 And in March of that year, the
government invited bidders for another round of licences, ‘including
previously unexplored acreage in the Arctic’ – how could it not?95 In his
letter, the energy minister clarified that ‘access to new, attractive
exploration acreage is a pillar in the government’s policy for further
development of the petroleum industry’; and when the round concluded
with 47 new licences awarded to said industry, he praised it for contributing
‘large revenues’ and ‘value creation’.96

The biggest producer of oil and gas in the world – the US – sped down
the same road. It scurried to feed Europe with gas after the outbreak of the
war. During the first half of 2022, after only six years in this race, the US
overtook Qatar and Australia to secure a position as the world’s foremost
exporter of liquified fossil gas. It accounted for nearly half of export
capacity under development.97 In the early days of the invasion, the
organisation lobbying on behalf of US companies in this business submitted
a wish list to the Biden administration – more drilling on public lands;
expedited approval of pipelines and terminals; the construction of ‘virtual
transatlantic gas pipelines’ – and then jubilantly saw it come true within half
a year.98 The same administration handed out 307 leases for oil and gas
exploration in the Gulf of Mexico in 2022 alone (Chevron bagged the



most).99 The Permian was booming again.100 No other country in the world
had more oil and gas reserves in the development stage – three times the
amount in Qatar, four that in Saudi Arabia, six in Canada.101 Of all the oil
and gas expansion by then scheduled to take place until 2050, this single
country accounted for more than one third (twenty-five times more than
Saudi Arabia).102 Here, more than ever, was the hegemon of hydrocarbons.

But as in any real hegemony, the US led a coalition of allies. One could
imagine, as we have seen, that the most affluent producers would begin the
descent first, as it would be easiest for them. Perhaps not so surprisingly,
they did the opposite. Five countries in the global North – the US, Canada,
Australia, the UK, Norway – together accounted for 51 per cent of the
expansion from new oil and gas fields planned until mid-century.103 (The
share would be higher still if the plans of companies headquartered in these
cores but active in peripheries were included – say, ExxonMobil in Guyana
counted as American not Guyanese expansion). With the exception of
Norway, these countries were also among the top ten historical contributors
to global warming based on domestic emissions. Two centuries after fossil
capital formed in Britain, it was still Anglo-America working hard to set the
world on fire.104

What of coal? Here it was, of course, China above all others. 2022
witnessed a great leap forward of sorts: compared to 2021, a quadrupling of
coal-fired power plant capacity greenlighted. Not in seven years had
permits been handed out at that rate. On average, two large plants were
given the go-ahead every week. Executives bragged about how fast they got
them from drawing board to ground-breaking. ‘Build first and reform later’,
ran the slogan in the province of Jiangsu; most of the spree, however,
focused on Guangdong, home of the Chinese export miracle, while the
build-out of mines to supply the southern chimneys remained heavily
concentrated to a few distant northern provinces, led by Inner Mongolia and
Xinjiang, the coal running on a conveyor belt from steppe and mountain to



shore. The combustion capacity entering construction in China in 2022 was
six times larger than that in the rest of the world combined.105

But the rest of the world did not thereby sit still. In India, the Modi
government brandished the slogan ‘unleash the power of coal’ and
superintended an unbroken expansion.106 Part of the ‘unleashing’ consisted
in transferring coal resources to private hands, notably those of Gautam
Adani, who in 2022 rose to a position as the richest man in Asia and third in
the world thanks to his mining fortunes, often seized through the eviction of
villages and destruction of their forests.107 The tentacles of his Adani Group
extended to the seams of Australia, most infamously the Carmichael mine
in Queensland, from which the first shipments of coal left in the first days
of 2022.108 Measured by province – and the geography of coal might be
better understood at that scale – this one had more coal under development
than any other in the world. Coal in the 2020s was largely a question of
Queensland. In fact, Australia, the nation that exported most of the
substance, lagged only slightly behind China in its plans for future
expansion.109

If the centres of coal fell within an eastern arc running from Inner
Mongolia to Queensland, the original western hubs also showed signs of
renewal. In the summer and autumn of 2022, Germany reopened at least
five mothballed plants burning lignite. Anthracite installations were plugged
into the grid too. RWE enjoyed the good times.110 Austria and the
Netherlands moved in the same direction, while the birthplace of fossil
capital, the UK, saw its first coal mine authorised since the 1980s. From
pits sunk 500 metres into the ground of Cumbria, the Woodhouse Colliery
would produce coking coal for export – a minor additive to the market, but
symbolic proof of the undeadness of fossil fuels.111

Investment in coal stayed consistently high worldwide for the last two
decades of the twentieth century and the first two of the twenty-first.112 In
2021, it rose by some 10 per cent; in 2022, by another 10 per cent, most of



the projected mines being ‘greenfield’ – that is, mines where none had
existed before. Actors like Glencore and BHP and the Adani Group jostled
for more stuff to extract.113 Meanwhile, in the oil and gas departments, the
mood was bullish. Leading consultancy Rystad Energy rounded off the year
2022 with a reference to Genesis: ‘global oil and gas suppliers look set to
echo the Biblical story about the Egyptian pharaoh’s dream of seven years
of feast and seven years of famine – only in the opposite order. All signs
point towards 2022 being the start of another super cycle for the energy
services sector.’114 In other words, the period 2015–22 would have
represented seven years of famine with profits mediocre and investment
lacklustre: what then commenced would be an equally long feast. The
priorities of the men at the helm were not in doubt. ‘We are underinvesting
as an industry’, Darren Woods of ExxonMobil made clear. The CEO of
Halliburton, the unrivalled giant of refinery, pipeline, fracking rig and
chemical plant construction – footprint stretching from Karish to the
Permian – looked forward to ‘multiple years of increased investment.’115 In
this widely shared assessment, the bonanza marked the beginning of a long
boom in the primitive accumulation of fossil capital.116 But this required
engagement from the world of finance.

It would not play hard to get. Between 2016 and 2021, the world’s sixty
largest banks poured nearly 5 trillion dollars into fossil fuel projects, the
sums bigger at the end of this half-decade than at its beginning.117 The
world’s largest bank, JPMorgan, was also the most generous. (‘It is not
against climate for America to boost oil and gas’, said the CEO, and
demanded ‘immediate approval for additional oil leases and gas
pipelines’.118) Perhaps briefly, JPMorgan was bested by the Royal Bank of
Canada as the top financier in 2022. Closely behind were Wells Fargo,
Bank of America, Citigroup, Barclays and BNP Paribas, all busy pumping
money into projects from the Amazon to the Arctic, not to forget
Aramco.119 The lust for coal was just as strong: JPMorgan, in 2021, nearly



tripled its financing of coal production, while Crédit Agricole poured
money into Glencore and BNP Paribas into RWE.120 In the midst of the
bonanza, fossil fuel producers were in lesser need of borrowed money than
usual, as they had ‘more cash than we know what to do with’; yet the banks
continued to disburse money to them, and when expanded reproduction
took on a new scale in 2022, expectations were that borrowing would
commensurately grow: more money would be needed to finance the next
generation of fossil fuel projects.121 It would take years for these projectiles
to rain down on Earth.

Out of Control

Seven words from Theodor Adorno summed up the situation: ‘society is not
in control of itself.’122 Three years into the third decade, things were out of
control. Things were completely, infernally, demoniacally out of control:
the classes ruling the planet seemed bent on burning it as fast as physically
possible, and nothing – nothing – had yet reined them in to even the most
minimal degree. Capitalist society enacted a dissociation between the
reality of climate breakdown and the interior drives of accumulation. In the
physiology of this highly peculiar type of society, no synapses connected
the information and experience of the catastrophe unfolding with the
centres of decision-making – above all, concerning what energy sources to
use.123 It did not matter what people went through along the Indus or the Po
and certainly not in Somalia, nor did it matter what the International Energy
Agency said. What about the secretary-general of the UN? António
Guterres did not mince words: ‘high-emitting governments and
corporations are not just turning a blind eye; they are adding fuel to the
flames. They are choking our planet, based on their vested interest’ –
moreover, ‘investing in new fossil fuels infrastructure is moral and



economic madness.’124 But by the same token, Guterres came across as an
impotent Cassandra or prophet Amos, for the wicked men he denounced
could shrug him off and laugh all the way to the bank. It did not matter
what he said.

What all of this amounted to was a fossil fuel frenzy, instigated right on
the threshold of 1.5°C of global warming. All kinds of capitalist social
formations partook in it, from Norway to the Democratic Republic of
Congo – governments social-democratic and conservative, centrist and far-
right; even cabinets with Greens in them. It obviously did not matter how
solemnly they had sworn themselves to the 1.5°C limit. The bombs planted
under their supervision would blow the budget for that limit sky-high. One
way to measure this was to home in on ‘carbon bombs’, defined as
proposed or existing fossil fuel extraction projects that would generate more
than 1 gigatonne of CO2 if allowed to run their full course: and one list –
not exhaustive – identified 425 such bombs. Coal mines in China made up
the largest batch; on the list were items ranging from Canadian tar sands to
lignite mines in Germany. All in all, they would emit twice as much as
could fit into the remaining budget for 1.5°C.125

These were figures preceding the fillip from the profit bonanza. Already
in 2021, governments were planning for a growth in fossil fuel production
until 2030, which would bring it to double the quantity consistent with
1.5°C; it would also deviate by 45 per cent from the pathway to 2°C.126 All
the new mines planned as of 2021 would take coal output at the end of the
decade to a size four times larger than could be squeezed into 1.5°C, three
times that into 2°C.127 One comprehensive database yielded the prediction
that proven fossil fuel reserves had the potential to blow the former budget
seven times over – or, to emit more CO2 than in the entire period from the
Industrial Revolution up to 2022.128 Whichever way you measured it, there
was no sign of the sustained emissions decline needed, any more than there
were signs of a classless society or a free Palestine.



And as the curves still pointed in the wrong direction while the world
was rapidly heating up, there appeared a series of absurd spectacles. In
Germany anno 2022, the RWE dismantled a wind farm to make room for an
expanding lignite mine; but during the summer drought, the water levels in
rivers fell so low that barges carrying coal to the newly opened plants could
not move.129 Just as the Pakistani floods were nearing their peak, the
country signed an agreement with neighbouring Afghanistan to send it more
coal. The European shopping spree had pushed the price of gas to levels
where countries in the global South could no longer afford it: hence the turn
to coal; and barely had the monsoons ended before a Saudi delegation
arrived at the scene.130 Led by the energy minister, it headed to Balochistan,
the poorest and normally driest province, accounting for 60 per cent of the
houses lost to the floods. The minister came to announce that the Kingdom
had finally settled on pouring $12 billion – equivalent to one fourth of
Aramco’s summer profit – into the construction of a colossal new ‘oil city’
on the Balochi coast. Centred around a refinery four times larger than the
largest then operating in Pakistan, it would also include a sprawl of
petrochemical plants, all nourished by oil from the Kingdom, which, the
minister graciously explained, ‘wants to make Pakistan’s economic
development stable’.131

And why did China escalate its coal expansion so spectacularly in 2022?
Perhaps the most forceful move in the carbon bombs arms race, it had little
if anything to do with the war in Ukraine. China scrambled to open more
mines and plants in no time because of the heatwave of that summer. As it
continued for several months, covering an area of continental scope,
breaking record after record – according to one weather historian, no
heatwave in any archive compared to it – people put their air conditioners
into overdrive. Sixty-six rivers having dried out completely, hydropower
was down. It was to make up for these swings in demand and supply that
Chinese authorities lost their inhibitions on coal. And what was the world



capitalism built? An overheated and dried-out Guangdong province, serving
shopping malls on all continents from its factories, choking on itself,
grasping for even more coal to keep breathing a while longer.132

Mad Capital

We write these words in the year 2023. What the rest of this decade will
hold, no one can know. But it is evident that the first three years
bequeathed, to put it mildly, some problems to the near and indeed long-
term future. They provided an object lesson – the starkest so far, but starker
may come – in how capitalism has related to the climate crisis: by
intensifying it, and by intensifying it more the more intense it gets.
Whatever follows next in the crisis will inevitably spring from this
fundamental condition: the obduracy of business as usual; its extreme
inertia in the face of consequences; the practical refusal to heed the calls to
stand down or even just moderate a little bit. Covid-19 was but a blip. The
invasion of Ukraine, on the other hand, cranked up business as usual to a
higher volume, from which it might come down – or, some other war may
have a similar effect.

One lesson from 2022 was that in wartime, even the most presumably
green-minded Western nations push climate mitigation to the bottom of the
agenda and go frenzied for fossil fuels, if these are perceived as serving
immediate interests. And the rest of this century does not seem short on
geopolitical conflict. New pandemics or other shocks with a reductive
profile may very well be in store too, of course; but one lesson from 2020
was that fossil capital has the power to shake off the cold water from such
an incident like a dog getting out of a lake. In fact, if Covid-19 had any
enduring effect on the fossil economy, it was to generate that bottleneck
sending prices and profits bouncing back as the recovery set in, spurring a
rush to reinvest in fossil fuel infrastructure subsequently sped up by the war.



The two shocks were linked by the upwards curve of 2021. Here, then, was
a general lesson from those first three years: the articulation of the climate
crisis with any number of other crises has, if anything, a tendency to
aggravate the former. However this overdetermined multiplicity is
conceptualised – as a ‘polycrisis’, ‘cascading crises’, ‘organic crisis’,
‘chronic emergency’ or some other term for a world lurching from one
disaster to the next – business as usual itself has, as of this writing,
remained the steady default trajectory.133

Already here we may notice a psychic dimension to developments. The
object lesson concerns a monumental failure to adjust to reality. If we
encounter a person who is not in control of himself and incapable of
adjusting to reality, we recognise someone with mental health issues.
Sigmund Freud considered this the hallmark of neurosis and psychosis, the
two classical disorders: both are ‘the expression of a rebellion on the part of
the id against the external world, of its unwillingness – or, if one prefers, its
incapacity – to adapt itself to the exigencies of reality, to Αυάγχη
[Necessity].’134 We may then abbreviate the secretary-general’s diagnosis.
Investing in new fossil fuel infrastructure in the third decade of the
millennium represented not merely moral madness: it was madness without
qualifier; madness in the original, clinical sense of the term. As for the
economy, there was, as we have already gathered and will see more of
below, nothing mad about such investment; rather it was perfectly sensible.
Precisely because of the way the economy was constituted, some immoral,
clinical madness held the future of the planet in its hands. Did this also
mean that it was now too late to defend such a future?
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When Is It Too Late?

As 40,000 people descended on the Egyptian Red Sea resort of Sharm el-
Sheikh in November 2022 for yet another international climate summit –
the twenty-seventh addition to a long list of unremarkable achievements –
one question was on everyone’s lips: could warming still be limited to
1.5°C? Was the target – an unusual condition for a target, but such was the
language – still alive? The official message coming out from Sharm el-
Sheikh was that yes, indeed, the target was alive: but only just so. When
Guterres ascended his podium, it was ‘on life support – and the machines
are rattling’. As negotiators gathered in noisy, air-conditioned meeting halls
on the outskirts of the resort, regularly interrupted by a steady stream of
aeroplanes on their descent to the nearby airport, the secretary-general
sought to instil a sense of purpose and urgency in the audience. If only
countries rose to the occasion and put their self-interests aside this time
around, the patient could be saved and the worst dangers averted.
‘Humanity has a choice: cooperate or perish,’ Guterres boomed across the
room. ‘It is either a Climate Solidarity Pact – or a Collective Suicide Pact.’1

The gathered dignitaries applauded politely and then went on their way,
spending the next two weeks bickering about who, if anyone, should pay
for climate damage, whether the final document should mention all fossil
fuels or only coal (they decided on only coal) and how to understand the



eye-wateringly complex new carbon market they had summoned into being
at COP26 in Glasgow the previous year.2

After twenty-seven iterations of this show, anyone following the climate
debate would be forgiven for collapsing into bouts of cynicism by this
point. Indeed, many onlookers outside the media-trained echo chambers of
the United Nations Framework Convention on Climate Change (UNFCCC)
secretariat were not buying it anymore. Grown tired of the political
hyperbole, they started calling the bluff. Just as the summit got underway,
the Economist sought to sink it by declaring the patient already deceased. In
an obituary entitled ‘Goodbye 1.5°C’, the magazine’s editors concluded that
‘there is no way Earth can now avoid a temperature rise of more than
1.5°C.’ Citing the unrelenting emissions growth, the equally unrelenting
shrinkage of the carbon budget and the presumably obvious fact that ‘fossil
fuels will not be abandoned overnight’, the hebdomadal of choice for the
Atlantic liberal intelligentsia pronounced that time had come for ‘a dose of
realism’.3 Necrophiliac attachment to the ‘lost cause’ would not merely
recreate false hopes; it would distract from the other actions that should be
pursued instead. What were those? We shall inspect the favoured shortlist
later.

At this juncture, the position enunciated by the Economist rapidly gained
traction, but not only among bourgeois commentators with a parti pris:
scientists and activists took it up too. Indeed, parts of the research
community seemed to be holding an undeclared wake for the 1.5°C target.
A 2021 survey by Nature asked IPCC authors what temperature rise they
thought most likely by 2100: only 4 per cent of the ninety-two respondents
believed the world would limit warming to 1.5°C. A full 60 per cent bet on
3°C or more.4 Even scientists posing on the barricades were furling up the
flag. Scientist Rebellion, an academic offshoot of Extinction Rebellion, or
XR, raised eyebrows in late 2022 with an open letter demanding that friends
of the climate come clean on ‘the inevitability of missing the 1.5°C goal’.



Citing the familiar trends, the Nature survey and the XR tagline ‘tell the
truth’, the several hundred more or less illustrious signatories called for that
goal to be formally buried.5 In their view, it would clarify the next phase of
the battle; clinging to 1.5°C would merely keep people high on ‘hopium’.6

The starting point for a realistic climate movement must be a lucid
registration of historical defeat. Call this position one-and-a-half-degree
defeatism.

But far from everyone subscribed to it. To the contrary, the question of
the fate of 1.5°C remained as unsettled as any in climate science, even at
this late date. On the commentary pages of newspapers, in Twitter threads
and climate blogs, the academic equivalent of a pub brawl was fought over
it. Opponents of defeatism argued that no geophysical dynamics had yet
condemned the world to as much warming. To pick two, H. Damon
Matthews – a pioneer of carbon budget research – and a colleague of his
reaffirmed that it was still – technically, physically, in any strict sense of the
term – possible to avoid warming by 1.5°C, on the condition that CO2 and
other greenhouse gases be ‘aggressively mitigated over the coming
decades’. That conclusion was not derived from some roseate assessment of
where things stood. Writing in Science, these two scientists began by
asserting that warming had already reached 1.25°C and that one more
decade of ongoing trends would smash the budget: and yet they stuck to the
possibility of one last-ditch effort. As for the real sources of the problem,
they pointed to ‘current sociopolitical systems’.7 Such are amenable to
disruption. Forceful enough, it could break the trajectory. Call this position
one-and-a-half-degree voluntarism.

Defeatists like those from Scientist Rebellion claimed that the phrase
‘1.5°C is still alive’ had become ‘a fig leaf for business as usual’, sustaining
illusions, fostering a complacent belief that it would all be fine in the end.8

Voluntarists threw the charge back. Declaring 1.5°C unavoidable before it
had been realised constituted a surrender to business as usual, rather like



burying a child alive because someone is force-feeding her with drops of
poison. Resignation like that reflected in the Nature survey stemmed from a
failure to imagine political ruptures.9 Even someone like Fatih Birol, head
of the International Energy Agency – a former petroleum pal who by now
sounded almost like a climate activist – lashed out at the ‘1.5°C is dead’
criers, called their arguments ‘factually incorrect’ and ‘unhelpful’ and
accused them of playing ‘into the hands of fossil fuel proponents’. The
latter would be the sole ‘beneficiaries if the obituary of 1.5°C is written’.10

But oddly, this faith in the lifeforce of 1.5°C was reaffirmed from the
highest quarters too. For a while, it looked like the target would not be
mentioned in the final document from Sharm el-Sheikh: but this triggered
indignation from the ‘We Mean Business Coalition’. The primary front for
companies at COPs, starring business leaders like Sir Richard Branson,
CEO of Virgin, the Coalition drafted a letter of protest, declaring that ‘there
can be no excuses for backsliding on the commitments made a year ago’. It
assured the world that corporations ‘are committed to doing everything in
our power to limit global warming to 1.5°C’ and called on governments to
join them in this noble cause.11 Even former climate denialist and recently
ousted UK prime minister Boris Johnson made a cameo appearance in
Sharm el-Sheikh to reiterate the need to ‘keep 1.5°C alive’, a phrase he had
pushed to breaking point at the previous COP.12 During the final days of the
negotiations, G20 convened a parallel summit in Bali, and in a ceremony
befitting of the cause, all twenty leaders – Biden of the US, Macron of
France, Scholz of Germany, Modi of India and the rest – dressed up in
white and grabbed hacks to plant saplings in a mangrove, looking mildly
uncomfortable in the heat, while confirming their profound determination
‘to limit the temperature increase to 1.5°C’. The saplings were planted to
form the letter G and the numeral 20 in green.13 This establishment had its
way: 1.5°C stayed in the text from Sharm el-Sheikh. An interesting moment



it was, when the likes of Branson and Johnson rushed to the defence of an
ambition that activist scholars wanted to lay to rest.

Somewhat crudely, we can then say that there was a left version and a
right version of one-and-a-half-degree defeatism, mirrored by the same two
poles on the other side. In this matrix, capitalists most sanguine about their
system and activists most sceptical about it could end up anywhere. But
there was a logic to the confusion. And not only did the debate have
antecedents almost four decades old: it was attached to an arrow of time set
to fly for as many decades or more. What was at stake in it? To understand
this, we need to wind back the clock nearly half a century, for any notion of
it being too late is, of course, a product of change over time.

Mostafa Tolba Outlines the Limits

When people realised that the world was in the process of heating up, due
not to some chance event or natural destiny but to fossil fuel combustion,
and when they understood that very high temperatures would entail very
considerable dangers, some of them came to ask: at what point do we have
to stop? Where is the limit beyond which the process must not be allowed to
run? The first attempt to formalise such deliberations took place in the mid-
1980s, on the initiative of one Mostafa Tolba. Born in a village in the
northern Nile Delta, with a PhD in plant pathology, he rose to a post as
minister for higher education under Gamal Abdel Nasser, the heyday of
anti-colonial politics shaping his outlook.14 (As a Nasserist diplomat, he
might well have attended the conference of the Non-Aligned Movement
held in 1964 at Sharm el-Sheikh.) In 1972, he was dispatched to Stockholm
to represent Egypt at the UN conference on the environment, where the
United Nations Environment Programme (UNEP) was set up; between 1975
and 1992, spanning the period when ecological issues rose to the surface of
world diplomacy, it was Tolba who ran it. If he is remembered today, it is as



the architect of the 1987 Montreal Protocol. From his chair at UNEP, he
corralled the nations into an agreement for phasing out substances depleting
the ozone layer, following a superbly straightforward model: we have a
shared problem with ‘global emissions’; the objective must be their
‘elimination’; along the way, the signing parties shall cut the level of
production by a fixed share between certain dates, until it hits zero –
absolute zero, that is. The text of the Protocol is written in a language of
limits, control, regulation, strict allowances, imperatives. The word ‘shall’
appears sixty-nine times in its ten pages.15 Every country ratifying it would
be legally bound to comply. With the ozone layer steadily healing, the
Montreal Protocol is, we now know, the most resounding success of
environmental protection the modern world has produced. Could it be
emulated elsewhere? Fresh from having negotiated its precursor in 1985,
Tolba turned to another problem that worried him and prepared to treat it
with the same model: global warming.16

His many speeches from the 1980s were redolent with Third Worldist
rhetoric. He railed against the exploitation of the poor by the rich, who laid
the resources of the former to waste. He repeated the calls for a New
International Economic Order. The path to recovery passed through ‘the
overturn of a global economic system that is not only grossly unfair’ but
also destructive to nature, including the climate.17 Having convened a
symposium in the Austrian town of Villach in 1985, Mostafa Tolba stressed
the urgency of this particular matter: ‘we run the risk of being overtaken by
events, and of having to deal with a global warming’ when ‘it is already too
late to do anything about it or to deal with its impacts’.18 The science had
been clear enough since the 1960s; now was the time to impose restrictions
on fossil fuels, or else temperatures might rise by ‘2°C or thereabouts’ by
the year 2030.19

Tolba proceeded to form an Advisory Group on Greenhouse Gases, a
synod of seven scientific experts. (One was his fellow botanist and



compatriot Mohamed Kassas: the Egyptian presence at this moment of birth
for international climate politics is remarkable, a distant memory when the
country hosted its first COP in 2022).20 At workshops in Villach and the
Italian resort town of Bellagio in 1987, the Group came up with the
principle of ‘targets’ – specified limits for global warming, the transgression
of which would be impermissible. Their utility lay in their being clear-cut;
once adopted, progress towards meeting them would be ‘quantifiable and
unambiguous’.21 No fudging on targets. But targets of what kind? Global
warming could be measured from plenty of angles, and so the Group toyed
with ideas for sea level rise (maximum 50 mm per decade: in the 2010s, it
was 40), atmospheric concentration of CO2 (maximum 400 ppm: in May
2022, it was 421), rate of warming (maximum 0.1°C per decade: in the
early millennium, it was 0.2°C).22 It also considered absolute rise in
average temperatures (2°C came to mind). So did 1°C. ‘Temperature
increases beyond 1.0°C may elicit rapid, unpredictable, and non-linear
responses that could lead to extensive ecosystem damage’, the Group
foresaw, while recognising that warming of such magnitude may be
‘unavoidable’ due to emissions already made. And even if, by some miracle,
it stopped at 1.0°C, there would still be ‘adverse impacts to ecosystems and
human systems’.23 In some sense, then, it was already too late.

The US did not like Mostafa Tolba. He was a thorn in their side, an
annoying holdover from the age of anti-colonialism, who had alienated
allied regimes in Latin America during the negotiations over the Montreal
Protocol. The White House would not let him capture climate policy as he
had ozone policy. His messages to the world and the deliberations of his
Group intimated that something like the Protocol – limits: reductions:
elimination – was in the offing for fossil fuels, a wholly different matter
than chlorofluorocarbons.24 The Group even had the temerity of singling
out the disproportionate use of such fuels in the US.25 Too activist for
American taste, it was sidestepped and consigned to oblivion – Tolba



himself leaving UNEP in 1992 – its role transferred to the IPCC, which,
initially, did not engage in target practice.26 Nor was there any mention of a
particular limit to warming in the text of the UNFCCC. The objective of
that Convention – adopted at the UN conference on the environment in Rio
in 1992, the foundational document for all the COPs ever since – was,
according to the famous article 2, to stabilise ‘greenhouse gas
concentrations in the atmosphere at a level that would prevent dangerous
anthropogenic interference with the climate system’.27 A level – but which
one? The UNFCCC evaded the question Tolba and his Group had raised.28

But it would impose itself on climate negotiations, unworkable without a
notion of where truly intolerable dangers would set in, and then the original
struggle would resume: between a US averse to unequivocal limits and the
global South.

One to Two and Back to One and a Half

One of the many questions laid down by the UNFCCC for the COPs to
ponder every autumn was precisely the level that demarcated the onset of
danger; but few advocated 1.49°C or 2.3°C as the most adequate response.
‘Two degrees’ had the appeal of a round number. In the early 1990s,
scientists affiliated with Tolba’s Group encapsulated their approach in the
image of a traffic light, where green represented modest damage to
ecosystems and people, shifting to amber – extensive damage – at 1°C and
to red – unacceptable harm – at 2°C; business as usual was a car that needed
to stop when amber flashed. Continuing to drive after red would be the
height of recklessness. Early IPCC reports and COPs stayed silent on the
question, but in 1996, the European Union interpreted the available science
as advising a 2°C stop sign. This was the era of the Kyoto Protocol, which,
again, shied away from formally endorsing any one temperature degree; yet



Kyoto became associated with 2°C, as the most commonly envisioned
upper limit at the time.29

In the two decades around the turn of the millennium, this was also the
banner under which the environmental movement in the global North would
march. For Greenpeace and Friends of the Earth and Stop Climate Chaos, a
coalition of NGOs gathering tens of thousands of demonstrators in London
in the dying days of Kyoto, it was 2°C that must not happen. In perhaps the
finest book to come out of this cycle of protest, Heat: How to Stop the
Planet From Burning (2006), George Monbiot averred: ‘our aim must be to
stop global average temperatures from rising to more than 2°C above pre-
industrial levels’, only to immediately throw it into doubt. Given the
amount of carbon in the atmosphere, we might ‘already be committed to
2°C. But I am writing this book in a spirit of optimism, so I refuse to
believe in it’ – two-degree voluntarism, as it were, backed up by spiritual
faith.30

The bridge leading from Kyoto to another era was erected during COP15
in Copenhagen in 2009, and here, for the first time, 2°C entered the final
text as statutory target, against the wishes of the US.31 Copenhagen thereby
marked the crossing into official target chasing. But it was no less
significant in another key respect. During the Kyoto era, negotiations were
conducted on the assumption that if countries shouldered emissions
reductions in an agreement, these would be legally binding, their
implementation mandatory, noncompliance subject to sanctions in one form
or other, just as in the Montreal Protocol.32 Indeed, this common-sense
principle was enshrined in the Kyoto Protocol itself, the advanced capitalist
countries of ‘Annex B’ obliged to cut emissions by 5 per cent – a paltry
burden, but a compulsory one.33 It was not levied on the global South. Such
distribution stemmed from another formula in the UNFCCC, namely
‘common but differentiated responsibilities and respective capabilities’ – an
acknowledgement that some had done more than others to cause global



warming and were better equipped to remake their economies.34 The US
and Germany would have to carry that burden, Madagascar and Pakistan
not so.

A second assumption followed. Negotiating teams from the global South
and their allies expected any agreement succeeding Kyoto to revolve
around some specified mechanism for fairly and equitably sharing the
reductions: some would have to cut deeper than others. As the Protocol
approached its expiration date – 2012 – a flurry of schemes was floated for
ensuring the unity of justice and survival.35 The most popular was
‘Contraction and Convergence’, a model that posited, as the self-evident
starting point, a total cap on emissions. The cap would gradually be pressed
down towards zero. But before that endpoint, rich countries would have to
reduce their emissions so fast that poor countries could temporarily increase
theirs, so that they all converged on the same level of per capita emissions –
Americans and Pakistanis meeting in equality – and then reached the
finishing line as a humanity unified in average fossil-free plenitude.36

‘Contraction and Convergence’ was radicalised in the ‘Greenhouse
Development Rights’, a framework that also took into account class
distinctions within nations: poor everywhere would carry no obligations,
but rich Pakistanis would have to tighten their belts like their American
counterparts.37 There was a moment when expectations rode high that
something like this would follow Kyoto. People who have engaged with
climate politics for several decades might remember these as the days of a
youthfully innocent idealism. In hindsight, that is how they appear. But the
conjuncture is better understood as a long afterglow of the anti-colonial
revolutions. In the 1990s and very early 2000s, the global South still
retained a combativeness in the UN arena, putting up a united front and
insisting on rights vis-à-vis the imperialist core, and only for this reason –
not out of some naïvety – justice was in the air.



COP15 in Copenhagen broke the front. Towards the end of the drawn-
out, sour negotiations at that summit, Barack Obama presented the world
with a draft text that disposed of commitments: henceforth, it said, it should
be up to each country to do what it wanted, without duties or risk of
punishment. In a private meeting with the leaders of China, India, Brazil
and South Africa, Obama ensured their support for the ultra-liberal
initiative. All others from the South baulked at it. They regarded it as a
blatant attempt by the supreme mega-emitter of the world to duck out on
any limiting of emissions. If the US had its way, there would be no future
for a just distribution of cuts, since it presupposed a cap of legal standing;
and so countries from the South – minus the defectors siding with Obama –
refused to sign the draft.38 COP15 ended in an unsettled anti-climax.
Paradoxically, a temperature target was proclaimed, just as the very
premises on which negotiations had proceeded until that point went up in
the air.39

But COP15 was more paradoxical still, for it was at this summit that
voices were first raised for a sharpening of the target: to 1.5°C. The
vanguards of this demand were the small island states. Allied in a
negotiating bloc, they considered 2°C tantamount to collective drowning, as
warming of such magnitude would raise sea levels above the lands on
which their peoples lived. From Villach/Bellagio to Copenhagen, sea level
rise was perhaps the facet of global warming that most agitated the South.
In an op-ed from 1988, ‘For a World Campaign to Limit Climate Change’,
Mostafa Tolba anticipated that a temperature rise of more than 1.5°C would
displace some 10 million people from his native Nile Delta.40 At the very
first COP in Berlin in 1995, one Bangladeshi representative warned the
North that ‘if climatic change makes our country uninhabitable, we will
march with our wet feet into your living rooms.’41 By the time of
Copenhagen, the small island states – the Maldives, the Marshall Islands,
Dominica, Jamaica, to mention only four – had concluded that the



difference between 1.5°C and 2°C was that between survival and
annihilation, and with their mightiest efforts, teaming up with the bloc
known as ‘the least developed countries’, they managed to squeeze in a
reference to the former number in the final text. While 2°C was the target of
the day, it should, the document stated, be reviewed and reconsidered in
relation to 1.5°C.42 In this respect too, Copenhagen was a transitional town.

During this period, scientific debates on targets were all over the place.43

In the first article in a top journal to take on the question, published in 1991,
two scholars coming out of the Villach and Bellagio workshops contended
that warming should be held ‘below 1°C’ (a limit crossed circa 2015) while
also defining 2°C as ‘the “red” zone’. That zone, they predicted, would be
entered in 2025, in the absence of radical emissions cuts feasible in
principle but ‘extremely difficult to achieve’.44 Most research in the 1990s
chose 3°C or more as the future to study.45 Around Copenhagen, scientists
gravitated towards 2°C, but some thought the goal too lenient while others
claimed it was slipping out of reach: half a year before COP15, the
Guardian polled some two hundred climate scientists and found that a tiny
minority thought warming would be limited to 2°C by 2100. All but
eighteen put their bets somewhere between 3°C and 6°C. Most recognised
that staying below 2°C was possible – it was just not where the world was
heading, and so a ‘continued focus on an unrealistic’ goal would
‘undermine essential efforts’ to prepare for what was coming.46 Others
charged that 2°C was ‘unattainable’, its utility that of a fig leaf for business
as usual.47

Two-degree defeatism, then, was rife. The Economist wrote an obituary
for 2°C, copied almost verbatim in its later obituary for 1.5°C: given the
persistence of emissions growth and the speed of the decarbonisation
needed, the former goal had become a ‘wishful dream’. Already in 2010,
this magazine announced that ‘the fight to limit global warming to easily
tolerated levels is thus over.’48 Clearly, this repeated throwing in of the



towel had a performative function: the more often it was repeated, the truer
the impossibility of doing things differently became. It is an act that has
accompanied business as usual at every station through which it has rushed
on the way into the abyss, likely not for the final time; it is not contingent
on any particular limit or year or deadline, but repeatable ad infinitum. But
it is worthy of note that two-degree defeatism, by the time of COP15 –
which could easily reappear by the time of, say, COP35 or 45 – was
followed by a reversal of the parameters of the debate. As emissions merely
continued to rise after Copenhagen, some expected that 2°C would be
formally buried and replaced with a more permissive target.49 Instead, the
exact opposite happened.

1.5°C to Stay Alive

After Copenhagen, climate negotiations deepened their schizoid trends:
towards a sharper temperature target on the one hand; towards ever softer
instruments for treating emissions on the other. At COP16 in Cancun in
2010, the reference to a coming consideration of 1.5°C was reiterated, while
most of the global South succumbed to overwhelming pressure from the US
to give up on legally binding commitments.50 With a mixture of carrots and
sticks – including holding back aid – American diplomats used the year
between Copenhagen and Cancun to break most of the resistance against
the ultra-liberal turn.51 The path was cleared for the next milestone in the
negotiations, the city synonymous with the second era of climate politics:
Paris.

But the South had not lost all punching power. On the road to Paris, the
small island states assembled a front of more than 100 countries to demand
1.5°C as the absolute maximum.52 The climate movement, including the
more established NGOs that frequented the corridors of the COPs, swung
behind it. Whereas 2°C was a target for the rich, ‘1.5°C to stay alive’ was



the cry of the poor.53 The North would not have it. Just before COP21
would begin in late November 2015, President François Hollande
summoned diplomats from the Pacific islands to the Élysée Palace to
inform them that 2°C it would have to be.54 The US resisted even that,
calling for any mention of a target to be kept out of the central treaty text.55

When it became clear, however, that more than 100 governments present
inside the negotiation halls backed the equation 1.5°C = survival, in an
alliance with NGOs shuttling between these halls and the streets, as well as
the movements that marched through Paris, the northern front caved in. A
rejection of the demand risked coming across as cruel.56 Even more
importantly, as we shall see, the North had just acquired a special asset by
which it could cushion this blow from the South. In a famous article 2 to
match that of the UNFCCC, the final text offered a two-part response to the
long-standing question: the world had agreed to ‘holding the increase in the
global average temperature to well below 2°C above pre-industrial levels
and pursuing efforts to limit the temperature increase to 1.5°C’.57 The
second part resounded louder than the first. The message heard from Paris
was 1.5°C, an ambition that governments from the global South and their
movement allies had pushed into the text against the desires of the North –
a genuine victory, and one that would shape climate politics for years to
come, if not exactly in the way intended.

The small island states still sought a legal status for emissions cuts.58

But on this most decisive issue, the southern front had already splintered.
The US made it perfectly clear that it would not countenance any
mandatory aspect of anything at all coming out of Paris. And no one could
stand up to Obama: ‘commitments’ became ‘contributions’; more precisely,
‘nationally determined contributions’ – it would now be up to each nation to
decide what it wished to do.59 A state could say that it meant to cut
emissions by a favoured amount until a date of its own choosing, or just
reduce the emissions intensity of GDP, or undertake some other mitigation



effort to its taste – basically, throw any kind of hat into the ring, without the
risk of being held to account for a failure to honour the pledges. The one
thing signatories to the Paris Agreement would be obliged to do was to say
something about some kind of aspirations.60 Moreover, they would be
called back to say something new and (preferably) more aspirational every
five years.61 Beyond that, no regulations or imperatives applied. In the sort
of petulant picking on words that characterised much of the negotiations at
COPs, when it came to emissions reductions, the US objected to the word
‘shall’ and had it replaced with ‘should’, a verb with a more elastic ring to
it; ‘fulfil’ was likewise deleted as too overbearing, and instead the parties
were asked to have ‘the aim of achieving the objectives’ of their
contributions.62 Here was ‘a laissez-faire accord’ of the highest rank.63

Advocates of the Paris Agreement – and there was no shortage of those
in the late 2010s – claimed that this voluntary system would be the most
effective in getting countries to buckle down. On the same view, more taxes
would be collected from the rich if they were free to choose whether to pay
up or not and by how much; if obliged only to offer something, and then left
to conduct any actual transfer of money at their own discretion, the tax
havens would run empty. In reality, of course, chances that countries live up
to their words increase if an agreement imposes some penalties on those
that do not.64 And justice presupposes limits. In the Paris Agreement, there
was no cap on emissions, no aggregate sum to be shrunk, and so there could
be no fair distribution of the necessary cuts; without any common dates,
quotas or other parameters, what remained was a free-for-all. If there was
equality in Paris, it came in the form of a ‘shared unaccountability: the
agreement required that no one was required to act at any certain level’.65 In
one fell swoop, Paris chased away the thoughts of Contraction and
Convergence or Greenhouse Development Rights; they have not been heard
of since.



The South, then, won the battle over targets but lost the war over
commitments. For the North, the former concession was not all that painful
in light of the latter triumph. In substance, Paris favoured, as one scholar
noticed, ‘developed countries of the North, who won most of the key
battles’, the agreement being ‘least fair to the African Group and other
Least Developed Countries’.66 But it was the mention of 1.5°C that
provided it with a saving grace, the reason Paris received so much love
even from progressive forces. The agreement had the nature of an unstable
compromise. On the one hand, the limit for warming was tightened to
1.5°C; on the other, the very concept of limits was hollowed out, towards a
point where limits would no longer be limits at all. Now what do you get
when a seemingly strict target is combined with such lax rules? You get
overshoot.

Towards Limits of Human Livability

The impetus for 1.5°C came not from academia, but from countries on the
frontlines of sea level rise and their confederates. The former was rather
taken by surprise. As with 2°C in and around Copenhagen, scientists had
generally assumed that 1.5°C was way off the charts of political possibility.
One observer in Paris commented that the agreement was seen as ‘so
ambitious that many climate analysts are rolling their eyes’.67 But it needed
their signature. Overriding opposition from the US – here partnering with
Iran, climate negotiations ever a parade of naked interests – COP21 tasked
the IPCC with compiling a special report on the impacts of 1.5°C and how
they would differ from higher temperatures.68 History folded back on itself.
Here was, for all practical purposes, a southern front dictating to the
scientific body that had succeeded Tolba’s Group what research to
commission and collate. Before Paris, studies on 1.5°C had been
exceedingly scant, because interest in it was strongest in the South, where



academic infrastructure was weak, and institutions in the North would not
bother investigating such an impracticable proposition.69 The task
scandalised some scientists: should we do the bidding of obviously self-
interested actors like small island states and ‘a new generation of civic
activists’?70 Overall, however, the research community generously
responded with an explosion of studies on 1.5°C.71 Thanks to the (partial)
southern offensive in Paris, the world learned what warming beyond that
limit might entail.

The Special Report on 1.5°C duly appeared in 2018. The question it set
out to answer was essentially the following: what difference does it make if
warming stops at one and a half degrees, compared to two (or higher)? Is
1.5°C something more than a number on paper? Does it correspond to a real
break in natural systems, for which it is a convenient shorthand? The IPCC
answered in the affirmative, roughly in line with ‘1.5°C to stay alive’. In its
examination of the ‘avoided impacts’ if warming were to be capped at that
level rather than 2°C, the Panel found markedly lower risks: destructive
downpours, protracted droughts, crop failures, water scarcity – all would be
less frequent and devastating.72 Some of this writing had a platitudinous
quality to it. If you plunge a knife into someone’s abdomen, it is less bad to
stop at five centimetres than at ten; similarly, global warming will be less
deadly at earlier stages of progression. This goes for all its aspects, with one
significant exception: if the warming is mild and slow, bats, rodents,
monkeys, and other mammals will have time to move and keep track of
their preferred climate, migrating in droves, crossing paths, exchanging the
parasites and pathogens that ride on them. They will also brush by human
settlements and shed some of their viruses, massively increasing the risk for
zoonotic spillover of the kind that caused Covid-19. But if warming is
brutal and swift, these mammal populations will simply die off.73 On this
one count – the exposure of humans to viruses from animals on the move –
things would be worse at a plateau of 1.5°C than in an ascent to 2°C, which



is to say, conversely, that the latter would be all the worse for biodiversity:
doubling the extinction rate for plants, insects and vertebrates, as their
habitats would be swept away for good.74 The Special Report identified a
particularly stark before and after for coral reefs. In a 2°C world, heat stress
would kill 99 per cent; staying at 1.5°C would save at least one and possibly
three tenths of the corals.75 Some would say that should be reason enough.

The IPCC judged it unlikely that the Arctic Ocean would be denuded of
ice at 1.5°C, but likely at 2°C.76 Subsequent research showed that this part
of the world was heating up nearly four times faster than the rest – not twice
as fast, as previously believed – lowering the odds of the former event,
further underlining that an early brake would be the only chance to save
some essential features of Arctic ecosystems.77 What of sea level rise, the
original spur to the target swap? The IPCC and others estimated that 1.5°C
might possibly mean half as much of it as 2°C, the rise perhaps peaking at
one and a half metres instead of three, in the best case allowing small island
states to survive; but much of this forecasting described the sliding, gliding
movement of a knife pushed deeper, and much of it rested on
underestimations.78

With the Special Report, the discourse around 1.5°C rather moved away
from sea level rise. Another danger rose to the fore: lethal heatwaves.
Nothing so clearly separated 1.5°C from 2°C as the avoided impacts of
extreme heat. The IPCC cited a fresh study – one of many prompted by the
call from Paris – calculating that nearly 2 billion people could be saved
from the fate of severe heatwaves rolling over them every fifth year.79 At
2°C, cities like Karachi and Kolkata would cook every summer. As a line
between life and death in the heat, this average half of a degree ran deepest
through the tropics.80 But not only there: appearing on the back of a searing
heatwave in the Northern hemisphere – the summer of 2018 memorable for
wildfires in places like Sweden – the Special Report heightened general
awareness of this prototypical danger.81 It was real already before 1.5°C.



As for one category of particularly lethal heatwaves, the science, it
should be noted, is a product of the second decade of the millennium.
Before that point, there was little reason to worry. But in 2010, there
appeared a paper outlining the contours of a furnace under construction. A
human body has a core temperature of 37°C, and if the environs are hot – in
the 20s or 30s, depending on tolerance – it starts to sweat, the normal way
for inner heat to exit the frame. The heat flows outwards only because the
skin is cooler than the core, at 35°C. But if the surroundings become so hot
and humid as to match the skin, the sweating will bring about no cooling
and no relief, for the second law of thermodynamics prohibits an object
from losing heat to an environment as hot as itself. Evaporation no longer
works. At this point, the human body cannot eject heat: it accumulates
inside, until heat stroke sets in and the person in question expires. The
metric for pinpointing this limit to survivability is ‘wet-bulb temperature’, a
compound of heat and humidity, measured with a thermometer covered in
water-soaked cloth. If the wet-bulb temperature reaches 35°C, it takes at
most six hours before a human body – however healthy and fit, however
deep the shade – is finished. The 2010 paper noted that no such levels had
yet been observed on Earth: the wet-bulb temperature ‘never exceeds
31°C’, let alone 35. Only 30 had been detected. But the authors warned that
heatwaves climbing to the lethal heights would ‘begin to occur with global
mean warming of 7°C’ – seven degrees, seemingly at a safe distance.82

Climate science has a way of revising itself to adjust to the onrush of
impacts, coming faster, harder, earlier than expected. In 2016, one paper
reported that wet-bulb temperatures exceeding 31°C had in fact been
observed in the Persian Gulf, though not yet 35; the latter, this modelling
exercise suggested, would be common in places like southern Iraq, southern
Iran and northern Oman towards the end of the century.83 The region was
considered so exposed to the ordeal because it combines a fierce sun with
the water of the Gulfs. Come 2020 and scientists reported that, for several



moments in the summer of 2017, 35°C had in fact been measured at a
couple of weather stations in this very region; for a few hours, not days or
weeks, and yet above the critical threshold.84

Soon after, one study submitted a more comprehensive prognosis. Above
an average warming of 1.5°C, waves of unsurvivable mugginess would
begin to roll through the tropics – not above seven degrees, but one and a
half. ‘These results suggest that limiting global warming to 1.5°C will
prevent most of the tropics from reaching a TW [wet-bulb temperature] of
35°C, the limit of human adaptation.’85 The Guardian, the indisputable
leader of climate journalism, duly reported this piece of news. The headline
said: ‘Global Heating Pushes Tropical Regions towards Limits of Human
Livability’.86 But not even the editors of the Guardian could resist the
compulsion to post this report below the latest headlines from the Meghan
and Harry drama. Tropical regions, where are they anyway? In a band
circling the globe, between a northern line running through Mexico, Libya,
India and a southern through Brazil, Madagascar, Australia: home to about
four tenths of humanity. This zone, pushed towards the limit of human
livability. In a sane society, the news would be ‘plastered on every lamppost
and stop sign in America, no less the world’.87

That did not happen, but climate science humbly continued its
reappraisals and produced a still more extensive study reporting blips above
35°C from six stations in the Persian Gulf plus the Indus valley and
presenting new simulations that buttressed 1.5°C as a life-and-death
guardrail. At this global average, the killer heatwaves would begin to last
for three or four days in said places. At 2°C, twice as many humans would
be subjected to such waves. At 3°C, in the year 2100, seventy-five times
more humans would contend with them than if warming is kept to 1.5°C,
and so on: a scourge coming first for people living between the Euphrates
and Indus, then west to the Amazon and east to the Irrawaddy and
Mekong.88 But then again, south Asia might suffer the lethal spells already



at 1.5°C; 2°C would just double the hazard.89 It would come first for certain
classes. Agricultural workers in fields, construction workers on
scaffoldings, manufacturing workers in poorly ventilated factories – these
would be the least shielded, together with the hundreds of millions living in
informal settlements.90 Weighing the feasibility or desirability of 1.5°C in
the early 2020s was an exercise concerning their lives.

The Special Report, then, was not the conclusion of research on 1.5°C,
but rather a belated starting signal; the closer to the line the world treaded,
the more knowledge of its significance was amassed. It extended to tipping
points once thought remote. At a certain threshold, a system might undergo
qualitative change, abruptly shifting into another regime or mode in a self-
perpetuating loop that can no longer be stopped. In 2022, Science published
a paper by a team led by researchers from the University of Exeter – call it
‘the Exeter paper’ – updating the forecasts for tipping points and
concluding that at least four would be activated above 1.5°C: the coral reefs
extirpated; the Greenland Ice Sheet doomed to complete meltdown,
generating seven metres of sea level rise over a millennium or more; the
West Antarctic Ice Sheet likewise condemned, yielding three and a half;
thawing of the boreal permafrost, currently holding some 3,000 gigatonnes
of CO2 in its frozen stores. For these systems, it would then be too late. Few
if any small island states would survive. All glaciers would go around 2°C.
Other tipping points still seemed several additional degrees away – the East
Antarctic Ice Sheet holding out longest, to 7.5°C – but this was more than
enough to corroborate the hard character of the 1.5°C target.91 We shall
return to the problem of non-linear climate breakdown in further detail in
the second instalment of this study.

The southerners and their crowds in Paris got it right. In the light of all
the research conducted at their prompting, the subalterns of the global
South, led by the small island states, came to resemble ‘a sphere which has
a universal character because of its universal suffering and which lays claim



to no particular right because the wrong it suffers is not a particular wrong
but wrong in general’, a sphere ‘which is, in a word, the total loss of
humanity and which can therefore redeem itself only through the total
redemption of humanity’.92 The Special Report put a seal of scientific
legitimacy on their struggle for survival. It became the most influential
publication by the IPCC to date. In the continuing dialectic between science
and activism, this success was constituted by the wave of climate
mobilisations surging forth in 2018: when Greta Thunberg reached a point
of desperation after the heatwave of that summer, sat down outside the
Swedish parliament for her school strike and set off Fridays for Future, she
constantly cited the Special Report and demanded that politicians ‘listen to
the science’.93 The same report inspired the Sunrise Movement in the US to
embrace the Green New Deal.94 XR chimed in too. Between the autumn of
2018 and that of 2019, science and activism – perhaps more deeply
interlaced than ever before – induced the most intense worldwide media
coverage of the climate issue in a decade; in the US, it reached an all-time
high.95 Few public actors could have missed the gist of the matter. But what
then happened on the ground was, as we have seen, another story entirely.

The Revolutionary Imperative

None of this registered in the only place that mattered. The graph tracking
CO2 concentrations in the atmosphere continued its inexorable upwards
march. From the beginning, 1.5°C had been haunted by questions of
feasibility, the push in Paris rebuffing the sceptics and expanding the realm
of the possible, at least for a brief moment. Warming above 1.5°C was ‘not
geophysically unavoidable: whether it will occur depends on future rates of
emissions reductions’, the Special Report avowed.96 But after three years of
the third decade, the sheen of such happy possibilism had faded. Those



‘future rates of emissions reductions’ had been altogether null. The disputes
over 1.5°C resumed, this time with a darker resonance, based on some
rather obvious conditions. Climate politics had become revolutionary
politics. More precisely, from now on – if not earlier – any attempt at
meaningful mitigation of the crisis would have to waylay the dominant
classes with a force and confrontational resolve unlike anything in the
common memory or imagination.

This was not a communist delirium. It was a mathematical certainty of
rare absoluteness. Like 1 from 100–99, it resulted from the cumulative
character of the problem: the more CO2 dumped in the atmosphere, the
warmer the Earth will be, in virtually exact proportion; if a lot has already
been dumped, not much more can be so before some crucial line is crossed;
but if more CO2 is still at that point being dumped, and if the dumping even
increases in volume, then the only option is to violently slam the brakes.97

Else the line will be crossed. The below graph neatly captured the logic.
We can then adapt a phrase from Ernest Mandel and say that revolution

is born out of the historical delay of mitigation – not necessarily as
actuality, but as logical necessity.99 Revolution in what sense? We shall
explore the substance of it in part II of this book; for the moment, we shall
retain the term ‘revolution’ in its fuzzy, intuitive meaning and note that
climate scientists with no left-sectarian credentials were being compelled to
use it. Among them was Kevin Anderson, the much-respected professor in
Manchester and Uppsala, here writing in Nature: ‘in the 1990s, technocratic
approaches could have reduced emissions’, but the opportunity was
squandered, and ‘climate change is a problem of cumulative emissions.
Ongoing failure to mitigate emissions has pushed the challenge from a
moderate change in the economic system to a revolutionary overhaul of the
system.’100 Or, in the words of Inger Andersen, who in 2022 held Tolba’s
old post as chair of the UNEP: ‘we had our chance to make incremental
changes, but that time is over. Only a root-and-branch transformation of our



economies and societies can save us from accelerating climate disaster.’101

Note that this was, again, formulated at a high level of abstraction. There
was no Petrograd Revolutionary Military Committee awaiting the signal to
strike: this was revolution as theorem. The very same UNEP estimated that
policies in place would bring the world to 2.8°C before the end of the
century.102 It knew that there was ‘no credible pathway to 1.5°C in
place’.103 Its adoption of quasi-revolutionary rhetoric was born not of some
millenarian euphoria or successful organising of the garrisons, but of
disillusion and simple arithmetic.

Figure 2 Global CO2 pathways using IPCC AR6 remaining carbon budgets

Source: Pierre Friedlingstein, ‘Global Carbon Budget: Presentation’, Global Carbon Project,
11 November 2022.98

These were the conditions determining the clash between one-and-a-
half-degree voluntarism from the left and defeatism from the right. When
Scientific American published a piece about the passing away of 1.5°C, it
based its case on the ‘colossal’ challenge of meeting that target: ‘it would be



unlike anything seen so far. Millions of gasoline cars would likely have to
disappear from roadways, fossil fuel power plants would close or be
adapted to confine their carbon, and forests and wetlands would have to be
protected from chain saws and development.’104 Well, yes, some would be
inclined to say. Twelve years after it had proclaimed the 2°C goal
impossible, the Economist argued from the same law of the excluded
rupture:

An emissions pathway with a 50/50 chance of meeting the 1.5°C goal was only just credible
at the time of Paris. Seven intervening years of rising emissions mean such pathways are now
firmly in the realm of the incredible. The collapse of civilisation might bring it about; so
might a comet strike or some other highly unlikely and horrific natural perturbation.
Emissions-reduction policies will not, however bravely intended.105

That statement won the 2022 award for best rendering of the maxim ‘it’s
easier to imagine the end of the world than the end of capitalism’.

Now much of this was not exactly news. In the Special Report, the IPCC
spoke straight into the ears of ‘policymakers’: meeting the 1.5°C target
would necessitate ‘systems transitions’ of an ‘unprecedented’ scale.106 They
could come about only through ‘more planning and stronger institutions’
than observed in the past.107 The Panel called for ‘effective planning’ in
cities, ‘coordinated planning’ of agricultural sectors and, cognizant of
trends, ‘a marked shift in investment patterns’ – sotto voce, a transitional
programme of sorts.108 The proto-revolutionary implications of the 1.5°C
target were evident from the beginning: the obverse of its presumed
infeasibility. They merely came into sharper view at 1.1°C and 1.2°C.

Seeing no other options left, parts of the research community then went
further down the road of questioning the prevailing order. In its sixth
assessment report from 2022, the IPCC included, for the first time, buried in
its many thousands of pages of text, references to eco-Marxist thinkers and
a nod to the validity of their insights about ‘the centrality of fossil fuels’ to
processes of ‘economic growth and capital accumulation’.109 In the same



year, Nature Climate Change, the top journal of climate science, published
a wide-ranging essay by a team of researchers ascertaining that
‘conventional interventions are simply not fast nor deep enough to slow
climate change’ – ‘instead radical interventions are required’, ‘radical’ as in
attacking the ‘root drivers of a problem rather than its proximate causes and
symptomatic effects’. What root drivers? ‘Capitalism’, first of all, followed
by ‘asymmetrical power relations’, ‘colonialism’, ‘global inequality’,
‘exploitation’. With no discernible link to any revolutionary mass
organisations, this team claimed to know that ‘there is now serious appetite
for deep radical intervention, as we define it here, and substantial likelihood
of broad-scale acceptance.’110 Not music to the ears of the Economist and
its ilk.

Here, then, was the argument of one-and-a-half-degree voluntarism from
the left: abandoning 1.5°C would really be about escaping revolution. More
concretely, the strongest case for that position was the fact that every single
fossil fuel installation in progress in the 2020s, as in any other decade, was
politically constituted. Either states owned them directly or they acted as
their handmaidens.111 Every pipeline, every terminal, every mine, every
plant could see the light of day only if one state apparatus or other issued a
whole string of permits. Every piece of infrastructure already in operation
could have its permits revoked. It could be shuttered. Many of the carbon
bombs listed in the early 2020s were not yet ignited; had they been fixed in
position, they could still be defused.112 In this sense, capitalist society was
in excellent control of itself: it knew full well what it was doing, every
investment decision passing through the offices of ‘policy-makers’ for a
mindful seal of approval. And this also meant, as per logical truism, that
fresh installations could be blocked – if not by states, then by non-state
actors with a determination to struggle and win. Such installations did not in
fact arrive on Earth the way stars move in orbit or waves lap with the wind.
There was nothing immutably natural about them.



One of the most noteworthy papers in a leading journal of climate
science from those years, and perhaps the single most inspiring, analysed a
database of nearly 400 cases of ‘place-based resistance’ against fossil fuel
projects from all corners of the world: people marching, petitioning,
litigating, divesting, sitting in, blockading and engaging in other direct
actions to stop them from going through. In 15 per cent of the cases,
pipelines meeting such resistance were cancelled, suspended or had their
investments withdrawn. For fracking projects, the share was 26 per cent; for
other types of oil and gas, 18; for fossil fuels on average, coal included, it
stood at 25.113 Now one in four is not a success rate good enough for
resistance. But it was sufficient proof that projects could be thwarted, and
that even if the enemy had mostly not ceased to be victorious, it was by no
means invincible.

A handful of cases could be mentioned in brief. A groundswell of place-
based resistance across the Philippines stood in the way of new coal plants,
to the extent that the government had to announce an actual moratorium in
late 2020; two years later, the Philippine Movement for Climate Justice
claimed responsibility for having stalled eight gas projects in five
months.114 In 2015, there were fifteen fossil fuel projects afoot in Portugal:
five years later, Climáximo, an uncommonly effective chapter of the
European climate movement, celebrated the defeat of each.115 Persistent
campaigning from communities and climate groups in Uganda, teaming up
with 350.org and other international networks, had by late 2022 convinced
several major banks and insurers to drop their funding of EACOP. There
were three banks to go.116 After prospective clients faced an outcry, the
Democratic Republic of Congo postponed the auctioning of oil blocks in its
peatlands.117 The trans-Saharan gas pipeline had long been held up by
various rebellions, with a penchant for pipeline sabotage, along the
prospective route from the Delta to the Maghreb.118 In Mozambique, Exxon
and Total turned their gas projects off and on as an armed insurgency swept
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through the fields, fuelled by anger over these companies displacing and
leaving them destitute.119 An in-depth discussion of the prospects of such
militant action is outside the scope of this book. Suffice it to say that
investments flagrantly incompatible with 1.5°C were not invulnerable:
through a diversity of tactics, some had been thrown off the rails. Anyone
with a serious interest in limiting global warming would then, presumably,
seek to join this resistance and ratchet up its success rate. The feasibility of
1.5°C was essentially a question of subject formation: whether or not an
agent for ramming through the necessary changes could be formed.120 One-
and-a-half-degree defeatism intervened on the other side to broadcast the
futility of trying. If this was a prophecy, it would be of the self-fulfilling
kind.

On the other hand, however, there was also a real case for defeatism
from the left. The scalar mismatch between any actually existing subject of
resistance and the task at hand remained dizzying.121 No revolutionary
subject was ever built in a day. We have seen just how perilously close the
world was to 1.5°C a couple of years into the decade. In a tragic irony, two
events in autonomous nature conspired to beef up the effects of fossil fuel
combustion: the underwater Tonga volcano lofting enormous quantities of
heat-trapping water vapour into the stratosphere in January 2022 and the
expected onset of an El Niño in 2023, possibly dispatching warm water
through the Pacific Ocean for years to come. Both led scientists in 2022 to
raise the probability of the breach even further.122 It would then be
irresponsible, bordering on escapism, to maintain that 1.5°C was as possible
as ever, if only everyone threw themselves into the resistance and upgraded
it into a world revolution.

Does that mean that it was too late already in, say, 2022? It would not
have been the first time in history for the question to arise:

But first we must answer here another question, what does ‘too late’ mean in the given
instance? Must this be understood to mean that even the boldest about-face on the road of



revolutionary policy is no longer capable of radically changing the relationship of forces? Or
does it mean there is neither the possibility nor the hope of achieving the necessary turn?
These are two different questions.123

That was Leon Trotsky, writing about the rise of Nazism on 5 February
1933, six days after Hitler was appointed chancellor – a moment when, in
some basic sense, the Rubicon had been crossed. Yet even at this point, he
rang the tocsin and called on the workers of Germany to rise up. ‘It is
perfectly clear that in its tactical estimates the proletariat must proceed in
terms of very little time.’124 Such sentences were written in a frantic effort
to cobble together an anti-fascist subject out of the splintered and paralysed
forces of the working class, a united front capable of beating back the
catastrophe: a pursuit to which Trotsky had devoted himself for years, to no
avail. What, if anything, might be gleaned from this? We shall have reason
to return to the question of what makes up meaningful politics when
catastrophe is already a fact; for now, we shall only underline some
distinctive aspects of the temporality of this one.

As is true of every possible analogue, the rise of Nazism does not
exactly conform to global warming. One difference – one of many – is that
the latter has no unique 30 January 1933. There is not one date in the
calendar at which the warming seizes power. It cannot be excluded that
some climatic blast rips through the Earth and comes to be regarded as a
caesura in time; but even if that were to happen, there would have been a
sequence of fractal iterations leading up to it (and more beyond). Nor is
there one single average rise in temperature that distinguishes harmless
from harmful warming. If there were, it would not be 1.5°C: just ask the
peasants and workers of Pakistan whose lives were shattered by the
floods.125 ‘The Earth may have left a safe climate state beyond 1°C global
warming,’ the Exeter paper suspected, recognising that the tipping point for
the West Antarctic Ice Sheet might have already been triggered, confirming
the lower proposal of the Tolba Group.126 At 1°C, it was clearly too late to



undo some damages already done. And if by ‘too late’ we mean too late to
prevent a process from kicking in, then it was too late from day one of
warming. Wrote Tolba in 1988: ‘climate change cannot be prevented
altogether, but it may be possible to limit its extent, delay its onset and
reduce the effects’ – a statement that could be recycled four decades later, at
a higher pitch.127 Moreover, if capitalism is the root driver of this problem
and its ultimate cause, like the quake in the seabed that causes the tsunami,
then it might have been too late ever since 1918–23, when the historical
chance to deal this mode of production a mortal blow in its European
heartlands was missed; or perhaps since the centuries following the Black
Death, when the English peasantry failed to prevent it from striking roots in
the land; or even, if we follow the regress to its end, since the fourth
millennium before Christ, when the hunter-gatherers of Egypt were herded
into the first centralised class society, from which all else followed.128

And yet if by ‘too late’ we mean an absolute, objective, technical-
physical impossibility of preventing things from getting even worse, it
might never be too late with climate, at least as long as some substantial
human population and scrap of the biosphere exist. After 1.5°C, there will
be a struggle over 1.7°C, the limit ‘well below 2°C’ next in line (the one
Scientist Rebellion seemed to aim for, after its espousal of one-and-a-half-
degree defeatism). There would then be one-point-seven-degree defeatism
and voluntarism, but with higher stakes, even larger impacts to avoid,
business as usual having proved itself obdurate in extremis. And then there
would be 2°C … At every point, the revolution will be reborn out of the
historical delay of mitigation – not automatically as actuality, but
automatically as ever more inescapable necessity; and if the latter does not
translate into the former, if the necessary never becomes the actual, then the
equation will push the course of events in other directions, into channels
formed by the revolution that did not happen.



At every point, the conditions and debates of the early 2020s would then
be restaged. We have seen how the dichotomy between defeatism and
voluntarism was prefigured already in the discussions about 2°C in the late
Kyoto era, and if the lower boundaries are overstepped in the next few
decades, because fossil capital is so formidably powerful, they will reignite
with a vengeance. Climate politics has a way of moving in circles, or
perhaps rather in a spiral, old themes, initiatives, ‘solutions’, contradictions
re-emerging in the higher coils. Defeatism and voluntarism seem poised to
be recurring, almost timeless positions.129 At each stage, they would either
affirm or deny the possibility of a revolutionary rupture. Those who repeat
before every limit that it is too late to avoid its crossing would point the
way into Hades. But voluntarism, on the other hand, must be chastened with
the realisation that this particular limit might in fact be crossed, the cause
for now lost, only to reappear in a moment. In the staggering warming
condition of relative too-lateness – always-already too late, never too late;
in the years ahead, another deadline looming – the historical task would
remain exactly the same if 1.5°C were to be passed. It would only become
even more pressing.

But the terrain of climate politics does undergo a qualitative shift on the
cusp of 1.5°C: that limit is – was? – no trifle. (No climatic or other
planetary boundary is.) Developments in the Paris era indicated that a
reordering of the fronts was underway. It centred on the phenomenon of
overshoot.



3

The Rise of Overshoot Ideology

To locate the genesis of overshoot, we must, again, return to the Kyoto era
and, more particularly, to its computer models. It was late in the first decade
of the millennium. The Protocol had come into force, but the US had
withdrawn from it, considering the rules too stringent and inimical to the
American economy, leaving the EU as the main northern anchor of climate
governance. At this point, the EU was preparing for what would come after
the first phase of Kyoto. It was, as we have seen, calling for 2°C as the
appropriate target. But it faced pushback, and critics pounced on the
supposedly arbitrary and even authoritarian nature of 2°C; and, admittedly,
the science backing it up was rather thin.1 Only a handful of studies had
tried to chart a path to this limit.2 What would be required to get there? It
was to this question the EU needed an answer, and so it turned to scientists
and asked them to switch on the favoured crystal ball of late capitalism: the
computer.3

The tool considered best suited for the task would become known as
‘integrated assessment models’, or IAMs. (A word on acronyms is in order.
Nowhere was official climate policy and science as productive as in the
department of acronyms. The lack of tangible results in dealing with the
actual problem stood in proportion to the fabulously prolific invention of
ever more acronyms for talking about it: a very short shortlist would
include AGCM, CBDR-RC, CCUS, CDM, CDR, ETS, GCF, GHGs, GWP,



LULUCF, NDCs, NETs, REDD+, SAI, SCC, SLR, SRES …4 This
correlation between poverty of substance and richness of alphabetic
characters in combination was arguably more than coincidental. A
laywomen or layman who sought to approach a session of climate
negotiations or a document of climate science would slam into a wall of
language ugly, soporific, esoteric, as if a notice had been hung on the
threshold to this abode saying ‘no admittance except on business’ – the
acronymic logorrhoea, in other words, had an ideological function. It sealed
off governance behind a semblance of objectivity. It raised the bar for
popular participation. It represented the internment of the climate question
in a factory of technicalities, which allowed the outside world of actually
existing capitalism to further speed up planetary destruction – so much
linguistic litter churned out onto the beach, seemingly destined to be swept
away by the rising seas.5 Here we shall use acronyms as sparingly as
possible. Only when they are fairly well-established, or when the alternative
is even duller and clunkier, shall we opt for them. On account of the latter,
we shall speak of ‘IAMs’ rather than ‘integrated assessment models’.)

Such models existed in computer labs. They should not be confused with
climate models. In these, scientists could simulate how a rise in CO2 or
methane or some other greenhouse gas, would drive up temperatures or the
acidity of oceans or rate of glacier melt – all in the domain of nature,
society left out of the picture.6 The mechanisms here represented on a
screen derived from laws of physics not of human making. A glacier would
melt above 0°C independently of what people felt about it. IAMs, however,
were integrated models, in the basic sense of spanning the divide between
nature and society: a series of equations representing the Earth coupled with
another standing in for the economy, the two domains unified in one digital
visualisation.7 But how could an economy of distinctly human making be
captured in the same model as something like glaciers? In the IAMs, the
trick was to render the economy lawlike on the assumptions of neoclassical



theory: individuals are rational agents. They choose the cheapest options
and maximise the sum of welfare. Perfect information is fed into their
brains. Their foresight is equally perfect; they do not hesitate or make
mistakes or invest in suboptimal assets.8 ‘The models’, in the words of the
IPCC, ‘typically assume fully functioning markets and competitive market
behavior, meaning that factors such as non-market transactions, information
asymmetries, and market power influencing decisions are not effectively
represented’ – an economy purged of human impurities.9 It could be easily
pointed out that this was a distortion, for not even northern consumers
respond to price signals the way an icicle reacts to heat. Had that been the
case, there would, for example, have been only small and cheap cars on
their roads.10 SUVs would not have existed.

But concessions to such realities had no room in IAMs, which
persevered on the postulate that the economy is inhabited by one
‘representative agent’. No flesh or blood, this is a portrait of the utility-
maximising subject, whose discernment is unclouded by any particular
allegiances, interests, outside influences or other idiosyncrasies: pure
homogenous reason. No classes tear it into halves. No relations of race or
gender or core and periphery mark it with tensions or fissures.11 With the
table thus cleared, the IAMs could process the question: what is the optimal
policy for dealing with climate change? This will be a matter of lowest cost.
Choices about mitigation will be made on the criterion of price, for so are
all choices. Or, by the way, is that true? William Nordhaus – maven of
bourgeois climate economics, the only economist winning the Nobel prize
for work on the issue; also on his CV, father of IAMs – briefly turned to this
question in a paper from 1991, tellingly titled ‘To Slow or Not to Slow: The
Economics of the Greenhouse Effect’. He there acknowledged that a
‘variety of non-marketed goods and services escape the net’ of cost
accounting. ‘Among the areas of importance are human health, biological
diversity, amenity values of everyday life and leisure, and environmental



quality. I am aware of no studies that point to major costs’, and since no
quantifiable costs were attached to these areas, they could be omitted from
the equations without further ado.12

Only some things can be counted, so count only them.13 What Nordhaus
claimed to be able to measure was the monetary cost that emissions
reductions would impose on the economy. He could then weigh this against
a ‘greenhouse damage function’, meaning the costs of climate change itself
– the price tag for lower ‘crop yields, land lost to ocean, and so forth’.14 Out
would come the most efficient optimum, the least cost for avoiding any
costly damage. In this early trend-setting paper, Nordhaus concluded that it
would be imprudent to try to slow down global warming to any measurable
extent, for only ‘a modest reduction of greenhouse gases can be obtained at
low cost’.15 He would later derive more precise measurements by speaking
to his own IAM, called the Dynamic Integrated Climate-Economy Model,
charmingly abbreviated DICE; in one paper from 2007, he put the optimal
cuts to 25 per cent of business as usual by 2050 – not much of a slowdown,
mid-century.16 In many ways, DICE was in a category of its own – older,
less sophisticated, originally designed for a different purpose – but the other
IAMs were built on the same analytical foundations. They depicted a future
of rational choices in a world slowly heating up. A price will be attached to
carbon, and as it rises, the signal transmitted across markets, agents will
catch on and seek to avoid emissions. This is, however, a burden on
economies: it subtracts from GDP. Growth is desirable and necessary, but a
steep carbon price weighs it down and causes financial pain. The version of
mitigation that carries the day is then axiomatically the cheapest one. IAMs
were constructed to select the dose of emissions cuts least painful for agents
responding to small, marginal changes on a market in general equilibrium.
A policy would come out on top of the algorithms not by dint of being
superior in some other respect – say, ecologically or ethically or
aesthetically preferable – but exclusively on its cost-minimising merits.17



And cost was assumed to fall over time. Because growth will make
future generations richer than the present, a price hike of one dollar will
mean less to them than to us; their wallets will be bigger than ours, and so
they can better afford any given burden of mitigation. Costs close to the
present must therefore be weighted higher than in the future. With this
practice of ‘discounting’ embedded in their code, the IAMs were tilted to
postpone emissions cuts: most cost-efficient would be to place them in a
wealthier hereafter. And because technologies will also continue to get
better and better, costs will fall deeper still, the postponement extended.18

Ruled out were fast, deep, sweeping cuts starting immediately – ‘a
revolutionary overhaul of the system’, in Anderson’s parlance, could not be
fitted into these models any more than a mass demonstration into a
bedroom.19 Some studies reporting IAM modelling results were forthright
on this point. One important paper was put out by a team of Dutch
researchers, who chose the poetic acronym IMAGE for their model – the
first and most influential IAM on European territory – and described, in
characteristically passive voice, how ‘a maximum reduction rate was
assumed reflecting the technical (and political) inertia that limits emissions
reductions. Fast reduction rates would require the early retirement of
existing fossil-fuel-based capital stock, and this may involve high costs.’20

The obduracy of business as usual was built into the model as an axiom
about how the economy works and mitigation toned down for the express
purpose of protecting fossil capital from losses. In the next chapter, we shall
see how the latter is the crux of the matter.

In the same spirit, the IMAGE model ‘spread out’ emissions cuts ‘over
time as far as possible’ and made sure they were ‘only allowed to change
slowly’.21 You can’t just march into the master bedroom and throw the lord
of the estate out, so any transformation must be gradual and gentle: shocks
of any kind would be unmodellable. Neither revolutions nor cataclysmic
effects of warming that slash through the economy could be grasped by



IAMs.22 Since the latter were left out, benefits from avoiding truly large
and bad warming were also missed.23 From the beginning, this practice
blended into denial. To minimise the ‘greenhouse damage function’,
Nordhaus employed some highly fanciful arguments: because humans
currently thrive in all sorts of climes, from Arabia to Alaska, climatic
variables have negligible effects on productivity (as if future warming
would not throw every region off-kilter).24 And because most economic
activity takes place indoors – think ‘cardiovascular surgery or
microprocessor fabrication in “clean rooms”’ – most output is insulated
from the climate and won’t be ruffled by the temperatures; more precisely,
87 per cent of it (as if what goes on indoors happens on another planet, the
cardiovascular surgeons living not off food and water but enclosed air).25

DICE would then tell its creator that climate change in the twenty-first
century is unlikely to cause ‘substantial net economic damages’.26 Those
3°C might at most shave off a couple of per cent from GDP. Another
prominent bourgeois climate economist and IAM inspirator, Richard Tol,
took this line of reasoning to new heights when pressed on the question of
whether ten degrees of warming might take a toll on the economy. ‘We’d
move indoors, much like the Saudis have,’ was his carefree response.27 Far
from all IAMs threw up results of this kind, of course, but built into them
from the very start was a tenuous relation to reality which, as we shall see,
produced some real, troubling consequences.

The models, in other words, had a way of substituting themselves for the
external world. Above all, this applied to feasibility, generally defined as ‘a
function of model solvability’: that which can be housed within the
computations can be done.28 So as not to be mistaken for pessimism, it
should be stressed that this stemmed from an upbeat view of how the
economy works, always close to an optimum, with no mass unemployment
or resource waste (hence policy interventions necessarily being
burdensome).29 Every human artifact has a dimension of ideology. Climate



models were not exempted from this rule. But IAMs were positively
drenched in non-innocent ideological positions, of which we can quickly
list a few: rationalism (human agents behave rationally), economism
(mitigation is a matter of cost), presentism (current generations should be
spared the onus), conservatism (incumbent capital must be saved from
losses), gradualism (any changes will have to be incremental) and optimism
(we live in the best of all possible economies).30 Together, they made
ambitious climate goals – the ones later identified as in line with 1.5°C or
2°C – seem all but unimaginable.

IAMs became possible only at a certain level of development of the
productive forces. Much like other types of information technology, they
came of age in the 1990s and then boomed and blossomed in the first two
decades of the millennium, stimulated by novel software, the power of the
internet, access to immense databases and exploding computational
capacity. The IAM became, so it seemed, an increasingly trustworthy
orbuculum. Plainly a northern phenomenon, the most impressive models
were kept in a few hubs – apart from IMAGE of the Dutch Environmental
Assessment Agency, places like the Institute for Applied Systems Analysis
in Vienna, the Potsdam Institute in Berlin and the Pacific Northwest
National Laboratory in the state of Washington – together making up the
‘IAM community’, also likened to a league of football teams.31 It was from
them Brussels sought an answer to the question of the late Kyoto era. If we
want a limit on global warming, such as 2°C, how can we best make it
happen?

Some Shall Be Freed by Overshoot

Up to this point, models had mostly been run from the present into the
future, like digital ships sent out to explore, in more or less open-ended
fashion, various scenarios for how climate change might unfold and what



routes might be optimal for navigating it.32 But on the initiative of the
IPCC, modelers were now asked to also flip things around. Scenarios
should start from a handful of possible, predefined levels of warming in
2100 and then work backwards to map out the processes that might
eventually lead up to those destinations.33 Along the way, they would assess
the costs and benefits associated with each of these. Warming levels in 2100
were expressed in terms of radiative forcing – essentially the amount of
energy, measured in watts per square meter, added to the atmosphere when
a quantum of greenhouse gases is pumped into it. One concentration yields
one level of radiative forcing gives one rise in temperature on Earth.
Scientists baptised their new scenarios ‘representative concentration
pathways’ (yes, another acronym: RCP) to reflect the idea that they should
be ‘representative’ of the available literature and focus on ‘concentration’ of
gases and, of course, plot a number of ‘pathways’.34 The EU shopped
around for something that would lead to 2°C, and it found IMAGE. Only
the IMAGE team came up with scenarios that stationed the planet at 2.6
watts per square meter in 2100, roughly corresponding to 2°C. All others
ran with concentrations taking Earth to 3°C or more.35 Within the corridors
of the IPCC, the EU now enthusiastically promoted the IMAGE scenarios
as just the nautical charts needed for navigating to the goal, which so many
others regarded as unreachable.36 For the IMAGE team had found an
ingenious way around the dire straits.

What if one could run global warming in reverse? The terminus was
dated to 2100, but that did not preclude flexibility in early decades. If the
winds are on your side, you might sail far away from the island you have in
sight and still make it back on time. There was no logical reason why
temperatures could not briefly exceed the limit of 2°C, as long as there was
a way to bring them down again by the end of the century. Could such a
way be found? The IMAGE team had pondered this question and come
upon a solution of a kind. Their model had long included a standard



function for sucking CO2 out of the atmosphere, because that is an integral
part of the active carbon cycle. Plants incorporate CO2. The atmosphere is
like an open clay pit, from which all that grows extracts carbon dioxide and,
through the process of photosynthesis, fixes it as carbon in green organs.
When those organs or bodies die, microbes break them down like so many
brittle bricks, feed on the crumbs for their own modest metabolism, hook
the loose carbon up with oxygen and shovel it back into the atmosphere,
renewing the supplies so that ‘consumption is also immediately production’
– gas consumed is vegetation produced: vegetation consumed is gas
produced – the one moment realised in the other and leaving an imprint in
the sky, most beautifully captured in the graph of atmospheric CO2

concentration measured on the Hawaiian volcano of Mauna Loa.37 The
graph zigzags its way upwards in a symmetrical pattern. It drops a little
during spring and summer in the Northern hemisphere, when green bodies
expand across the largest landmass; in autumn, when leaves fall to the
ground and fungi and bacteria have their season, it spikes.38 What if you
could put one moment of this process on steroids?

Some wizards place things inside their crystal balls: into their IAM, the
IMAGE team inserted curves and grids for what they called ‘carbon
plantations’.39 If humans plant crops on the land, these will capture CO2.
The challenge, if this is to be more than a seasonal flux, is to prevent the
carbon from swinging back into the air: there must be no decomposition.
The CO2 has to be locked out of the active cycle and into the passive
underground. Might this be possible? Here the IMAGE team stood on the
shoulders of a group of researchers from Sweden, who had no IAM but a
simpler model from which to pull out the following recipe: cover land with
sugarcane or willows or poplars modified to grow so fast the eye can almost
see it. Let those plants absorb CO2. Harvest them before they shed any
leaves and carry them off to a power plant, burn the matter, get electricity in
the process – it could substitute for coal – but make sure to put a filter on



the chimney, so that the CO2 molecules are grabbed from the column of
smoke. You now have a pure stream of CO2 in your hands. Compress it
further and inject it into a pipeline or a tanker and send it off to a depleted
oil or gas field or a deep aquifer or some other cavity where it can be stored
forever. Now repeat and repeat again and again and you have created a
pump for removing carbon dioxide from the atmosphere – inevitably,
christened with an acronym. This would be Bio-Energy Carbon Capture and
Storage: say BECCS. The Swedes discovered that if BECCS were to
happen in the future, CO2 emissions might well be allowed to continue in
the meantime, a greater total sum permitted for any given ultimate target,
because gas dumped in the atmosphere could be later removed.40 It was on
this idea the players in the IMAGE team seized, feeding it into their more
advanced digital loops and returning to the EU and other governments with
an astonishing finding: even very low limits are eminently feasible. You just
have to give yourself the freedom to first go beyond them.41

They called it ‘overshoot’, meaning that any particular concentration
serving as target could be missed, emissions let loose and the extra carbon
subsequently swept up for reinternment in chambers. Temperatures may
well go above 2°C and then back down to where they ought to be. There
would be no need to crash the models with radical interventions, no ‘early
retirement of existing fossil-fuel-based capital stock’. If you want the CO2

concentration to stop at 450 ppm, you simply let it rise to 510 ppm and put
your BECCS pump into action and get back to 450 ppm ‘before 2200. This
overshoot is justified by reference to present concentration levels, which are
already substantial [as of that writing: 383 ppm], and the attempt to avoid
drastic sudden reductions’ – overshoot, in plain language, as the alternative
to revolution.42 The EU listened attentively. It could apparently have the
2°C cake and eat it too. Indeed, the IMAGE team hinted at the possibility of
overshoot for any limit, high or low.43 It was an idea with a long future
ahead of it.



One Solution, Overshoot

The first paper to present the case for overshoot appears to have been one
commissioned by the OECD – the governments of the US, Canada,
Germany chipping in extra money – and authored by Tom Wigley, a climate
scientist of prominence, in 2003.44 ‘In principle it may be advantageous to
follow an “overshoot” pathway for any target,’ Wigley meditated.45 The
advantage would lay in lower mitigation cost. And money is time: thanks to
overshoot, ‘an immediate reduction in emissions is not required’, which
would ‘give us time to develop the infrastructure changes’ that have to be
carried through one day, some day.46 Overshoot would save the economy
from the tribulations of early, deep cuts; there would be no rush, no stress –
benefits especially alluring in light of the recent American walkout from
Kyoto. Perhaps even a George Bush Jr. could be won over to the climate
cause if overshoot was on the table. Wigley had the prudence to notice a
higher risk of bad things happening in the climate system under overshoot
and therefore stopped short of embracing it as the royal road to prosperity –
nor did he specify by what kind of pump CO2 would be removed – but
given the very considerable advantages, he found it ‘clear’ that scenarios
unified by this fresh principle ‘warrant further investigation’.47 And the
IAM community stood ready for just this.

We can see how perfectly overshoot harmonised with the functionality
of these models: it cuts the cost of mitigation.48 The inertia of business as
usual does not come under attack.49 Something like BECCS can be counted
upon to materialise later in the twenty-first century, because when the
carbon price starts creeping upwards, the ability of a technology to remove
the substance will stand revealed.50 It will be cheaper for agents to start
capturing it than to keep releasing it at a price; rational as they are, they will
be storing the carbon in slabs. And then there is the discounting: because
the removal happens decades hence, it will be a bargain, compared to any



mitigation here and now that would in fact keep warming to a limit. If the
modellers merely discounted a little less – that is, ascribed a little higher
monetary value to future projects like BECCS – most of the presumed cost-
efficiency would evaporate.51 But that would be another unwarranted
concession.

Overshoot, then, tallied with rationalism, economism, presentism,
conservatism, gradualism, optimism, and so it became ubiquitous in the
IAMs, just as Kyoto segued into Paris. The IPCC lent its aura of legitimacy
to it. The Panel sided with the EU on IMAGE; at a meeting in 2007 where
all of this was discussed, it dubbed the Dutch scenarios ‘scientifically
interesting’ and welcomed overshoot as a ‘novel concept that the climate
community has not thoroughly explored to date’. Including it in future
assessments would generate insights ‘regarding “reversibility” of climate
changes and impacts’ – the Panel opening, that is, for the possibility of
viewing the climate of the Earth as that of an apartment.52 If it becomes
uncomfortably hot, you find a way to dial the thermostat down. The Panel
asked other IAM teams to replicate the Dutch scenarios; for upcoming
tournaments, they should ‘employ their standard assumptions’ and include
BECCS but ‘avoid non-traditional assumptions’ such as ‘dramatic dietary
changes’ or ‘severe economic collapse’.53 Creativity and innovation were
encouraged, in some directions.

The IAM community duly complied. By the time the IPCC published its
fifth assessment report in 2014, the number of scenarios that landed at 2.6
watts per square meter in 2100 had expanded to 114, spanning different
models. The EU had got its 2°C in Copenhagen. The governments of the
world had signed up for it. Not everyone may have realised, however, that
all of those 114 scenarios leading to that favoured future now assumed
some degree of overshoot.54 In a wider ensemble of 400 scenarios retaining
at least a fifty-fifty chance of hitting 2°C, 344 postulated massive rollout of
some technology for carbon dioxide removal (while the rest presupposed



global emissions peaking in 2010 – that is, ‘an ability to change the past’).55

Like the proverbial army of robots, the IAMs had taken over the zone
where climate science and policy met. The fifth assessment report, the last
of the Kyoto era, had those computer models as its ‘backbone’.56 The Panel
accepted the logic in principle: ‘overshoot scenarios entail less mitigation
today in exchange for greater reductions later.’57 BECCS would provide
redress. It was by these means 2°C came to look officially palatable and the
stage was set from the northern side for the next act: Paris.

The fifth assessment report appeared in 2014, when all eyes were trained
on the epochal COP to come; plenty of presidents, prime ministers,
diplomats, expert advisors, lobbyists and others heading for the French
capital would have picked up the key lines from the IPCC or at least caught
wind of the opportunities opened up. In the late Kyoto era, overshoot had
made 2°C look doable from a northern perspective – then why not also
1.5°C?58 One would simply have to administer even more steroids to the
process of drawdown. Surely IAMs could model this too.59 The south could
have its way on the question of targets, because the north had armed itself
with a strategy for robbing it of the victory. This did not become
immediately apparent during the rapturous final days in Paris, but it did so
during the process of hammering out the meaning of 1.5°C in the Special
Report. The IAM community, at first taken aback by the audacity of the
goal, conjured a new representative concentration pathway into being –
finishing at 1.9 watts per square metre, roughly corresponding to 1.5°C –
and promptly served the IPCC with a fleet of scenarios that would get there
through the by now established detours.60 In the first draft of the Report,
191 out of 191 scenarios ending up at the right limit in 2100 broke it en
route. But this is not what we agreed on! Locked up in the Panel
deliberations, the ideological class struggle recommenced: delegations from
the South, critical reviewers and movement allies protested vehemently at
the total dominance of overshoot. ‘This is not what we would define as a



1.5°C degree target as we [will] have water up to our necks by then’, one
objection went.61

Some crumbs had to be swept down from the computer tables, and the
IAM community was not impervious to criticism. A fraction took it to heart.
Members of the IMAGE team broke ranks by developing a ‘lifestyle change
scenario’ that tested ‘a radical value shift towards more environmentally
friendly behaviour’ – less meat, less solo driving of cars – as an alternative
to the default deployment of late twenty-first-century removal and found
that yes, indeed, such a shift would make BECCS almost redundant. But
even in this most nonconformist model run, one measure could still not be
pictured: ‘rapid forced closure of fossil-fuelled power plants’.62 Another
team staked out a path to 1.5°C that relied on reduced energy demand rather
than removal.63 Studies like these were rushed off to the peer-reviewed
journals to meet the deadline for the final version of the Special Report.
They became the exceptions proving the rule: out of the 578 scenarios
included in the compendium – the authoritative bundle of maps to a 1.5°C
world – 10 did not pass through overshoot. The other 568 did.64 In line with
the schizoid trends running since at least Copenhagen, the Report, then, did
two things simultaneously: it described just how dangerous an exceedance
of 1.5°C might be, and it consecrated the notion of overshoot.65

The first chapter contained a curious definition. It classified two
pathways as ‘1.5°C-consistent’: those in which warming actually ‘remains
below 1.5°C throughout the twenty-first century, and pathways in which
warming temporarily exceeds (“overshoots”) 1.5°C and then returns to
1.5°C either before or soon after 2100’.66 This was a logical somersault in
plain sight. A was redefined as also encompassing -A, at least for a time. It
was a bit like saying that the speed limit on this road is 60 kilometres per
hours, so there are two speeds consistent with it: speeds up to 60 kilometres,
and then also speeds up to 120, provided the drivers take a break after three
or four hours. Or, the limit for allowed alcohol levels in your blood is 0.08



per cent, so you can have 0.08 when you drive or 0.2 if you make sure to
sober up afterwards. Like a very Janus-faced or torn policeman waving on
the cars, the IPCC then laid out the new grammar of climate politics.
Overshoot ‘allows initially slower or delayed emission reductions’, the
overaccumulation of CO2 to be undone by technologies for drawdown
further down the road; while some scenarios banked on reforestation and
afforestation – letting forests grow back or planting new ones – the vast
bulk went with BECCS.67 Or else, ‘large, immediate, and unprecedented
global efforts to mitigate greenhouse gases are required’.68 Avoiding
overshoot-and-later removal ‘can only be achieved if global CO2 emissions
start to decline well before 2030’.69 The IPCC spelled out the two options
henceforth facing the world: overshoot or revolution. It would then be up to
the ‘policymakers’ to choose.

On the Way to Three Degrees

Most did not dwell long on that choice. After 2018, one country after
another responded to the Special Report and the wave of movement
mobilisations by announcing ‘net zero’ goals – promises of a future date
when any remaining emissions would be ‘balanced’ by removals, the sum
of both equalling zero. (Those late emissions were often referred as
‘residual’ or ‘hard to abate’ or even ‘unavoidable’ – very flexible categories
all.70) As of this writing, 151 countries have made such promises, some of
them on paper, enshrined in law.71 If emissions were to fall in a straight line
from today to net zero, the goals would have to be reached in 2040 – the
most recent estimate puts the date earlier still, at 2035 – to avoid an
overshoot of 1.5°C.72 Any later date would imply a high likelihood of flying
past it.73 If we also apply a modicum of climate justice – reviving at least
the basic principles of Contraction and Convergence – northern countries



would need to place their targets earlier still, while those in the South could
push them back a few years. But no such ambition was forthcoming from
the signatories of the Paris Agreement. The vast majority rallied behind the
date that the Special Report had put forth, namely 2050, a date that had
overshoot sewed into its seams. Some, like China and India, asserted their
right to fossil-fuelled development and put their arrival at net zero further
away still, to 2060 and 2070. And so, as the third decade was well under
way, no country had officially embraced overshoot as the route to the target;
but nearly all of them had done so de facto, merely by virtue of their
deference to the calculus of the Special Report and the IAMs that
underpinned it. Unbeknownst to many, perhaps including those in various
ministries engaged in setting the dates, overshoot had sneaked out of the
models and into the formulation of climate policies, where it quickly
asserted its place.

But on another level, of course, it had asserted itself already the moment
countries put in place the new voluntary architecture of climate politics in
2015. Promises were, after all, just that, and most were not backed up by
measures that could take them out of the realm of ‘blah blah blah’, to use
Greta Thunberg’s phrase.74 When in 2023, eight years after Paris, one
scratched away at the net zero façade and summated all the actual efforts –
not promises – in place across the globe, the sobering result was that the
world was on track for 2.7°C; or, rounding the number, 3°C, meaning a
warming twice as large as that which the global South had insisted on to
stay alive.75 And we know that the warming does not produce a linear rise
in damages: 3°C would be something far worse than just a doubling of the
impacts at 1.5°C. But deep into the Paris era, this is where the world was
heading. Keeping to the limits was never part of the intention to begin with.

Hatching the Anti-revolution



There was a reason that programmatic overshoot came to the fore in the
2010s: things were about to spin out of control. In one of its papers, the
IMAGE team began by observing that emissions ought to shrink fast, but
‘in contrast, historical trends so-far have resulted in an almost continuous
increase’. Worse, the COPs themselves – this was written in 2013, when the
debacle of Copenhagen still weighed heavily on minds – seemed to have
descended into futility. ‘There is also no evidence that ongoing negotiations
for policies beyond 2020 will be more successful, although decision-makers
proposed a new round of negotiations in Durban [the forgettable COP17]. A
possible way to deal with this is the consideration of so-called overshoot
scenarios’ – an acquiescence masked as saving, through a syllogism that
would come to inform the case.76 The situation is now so dire that
something like a revolution is needed. We cannot have a revolution.
Therefore, we must do something else. Or, emissions are out of control and
we have no project for bringing them under control and so we must try
different ventures than classical mitigation – the core doctrine of what we
shall call overshoot ideology. In the case of this IMAGE paper, conforming
with the early Paris era, the liquid poured into the vessel happened to be
BECCS. But it could be replaced with almost anything, as long as the
substance stayed true to the ideological form and steered clear of ‘a
revolutionary overhaul of the system’. One should never underestimate the
creativity of the anti-revolution. It can, as we shall see in our second
instalment, throw the most astounding innovations into the world.

We must be careful to distinguish this from counter-revolution. Such a
thing presupposes a revolutionary situation – that is, one of those moments
when the ruled no longer put up with being ruled and the rulers have lost
their ability to go on ruling, and so the two arrange themselves into
contending blocs: a popular source of power-seeking to supplant the
beleaguered old regime. Society is suspended in an awkward position that
must be straightened out one way or another. It cannot be ruled by soviets



and provisional government at the same time: one must go. Now the
counter-revolution intervenes, to close the situation down ‘on terms
favourable to the old order’.77

Overshoot, obviously, was conceived before any situation of this kind
had developed. In climate politics, it would be marked by some popular
subject launching a challenge to fossil capital so profound as to express a
generalised refusal to abide by it any longer, while this same capital and its
guardians would be so shaken in their capacity to rule as to lose their grip:
dual power putting society on a knife’s edge. Transition would then be a
real prospect. ‘The essence of a revolutionary situation is that profound
transformation, social or political, goes from being something that couldn’t
happen to something that very well might.’78 While resistance was budding
in a thousand places in the early millennium, no revolutionary situation thus
defined was in sight, and so no counter-revolution was called for; but the
logic inherent in the planetary situation was such that an anti-revolution had
to be thought up.

Anti-revolution tries to prevent an imaginary revolution, whose terrible spectre constantly
pursues the ruling powers and heralds their demise. This approaching imaginary revolution
does not have obvious roots in society, and it lacks an apparent strong-willed political subject
– in fact, its potential future participants know nothing about it. But this imagined revolution
lives a full life of its own in the consciousness of state authorities, and it has been outlined by
experts in dozens of documents.

– words formulated for another context, but perfectly matching the
climate.79

It was the rapid depletion of the carbon budget that made the anti-
revolution of overshoot seem like the only way out. By counting on
BECCS, that budget could be artificially extended: allowances made for
many hundreds or thousands more gigatonnes, as they could be subtracted
at a later date.80 In a retrospect written for its sixth assessment report from
2022, the IPCC explained the career of the idea: ‘overshoot was particularly



allowed for low concentration and temperature targets as many models
could not find a solution otherwise’, presupposing that one kind of solution
had been forbidden a priori.81 For a scientist like Kevin Anderson, this was
a betrayal of the budget concept itself. IAMs represented the cutting edge of
an ‘almost global-scale cognitive dissonance in acknowledging’ the
‘revolutionary implications’ of what was now basic climate science (and,
we might add, experience).82 An irreducibly cognitive, ideational, psychic
phenomenon, the anti-revolution was hatched inside models – but the
warming did not happen there, of course, but very much in the real world:
which meant that sooner or later, in the continued absence of revolution,
overshoot would have to take on material force. Then it would appear not
as minus signs in a calculation but as layers of facts on the ground, on top
of all the pre-existing fossil fuel infrastructure. At that point, the basic
coordinates of climate politics would be rearranged and the fronts at least
partly reordered. But long before this point had been reached, it was clear
that, as ideas go, programmatic overshoot was a very bad idea indeed.

Let the Poison Flow

‘Overshoot’ can mean simply ‘missing the target’, but in the guise we have
encountered it so far, the idea comes with a grander meaning: the target can
be missed and then hit after the event, if efforts are properly retrained on it;
more particularly, the emissions that caused the missing can be eliminated
through removal – or, as it is also referred to, ‘negative emissions’. Too
much of the positive can be balanced out by an equal or larger amount of
the negative.83 The way this idea developed alongside, and indeed
intertwined with, the science of the severity of warming above 1.5°C bears
some resemblance to the following scenario. Imagine a facility close to a
major city that is poisoning its inhabitants. A lot of money is made from it.
Shutting the facility down would therefore cause economic trouble to the



owners, but voices are raised from inside the city demanding that this
happens regardless, since the lives of the residents are at stake. What to do?

A report is submitted for consideration by the city authorities, based on
some advanced modelling, which concludes that the facility, hazardous as it
is, may well continue to operate, because a pharmaceutical innovation will
soon be able to suck the poison out of the bodies when it reaches life-
threatening elevations. Just before patients die, they can be cleaned of the
substance. What would we think of the ethical status of such a
recommendation, not to mention the authorities that acted on it?
Presumably, most would consider it a reckless code of conduct, perhaps
also a form of cruelty: letting the poison continue to flow with the promise
of eventual, last-minute healing would amount to the deliberate infliction of
harm and the gambling with the lives of multitudes. To choose such a policy
on the premise that the results could later be annulled and the worst
outcomes avoided would be blameworthy, not to say impermissible,
particularly if combined with or even based on knowledge of the risks
accepted.84 As is the nature of hypothetical scenarios, this one reflects only
some aspects of overshoot; there is, for example, no reason the innovation
would have to intervene before death. One might as well consider a bet on
fancy de-extinction technologies applied to the residents at some point in
the future and bringing those who have died back to life.

In overshoot, the equivalent of the city authorities and the owners of the
poisonous facility may never come to see its victims – or see them only as
children – because these would belong to a later generation. The
recommendation is here to defer mitigation and removal decades into the
future. One of the first papers to bring the idea to a wider scientific
audience, a short letter published in Science in 2007, made this clear:

In this scenario, emissions would be reduced less severely in the short term, but more
severely later on (possibly using carbon capture technology), when compared to a
nonovershooting scenario. As such, ‘overshoot’ could be a conscious policy that removes



some of the burden of mitigation from the present generations while protecting future
generations from exposure to the most severe impacts.

– ‘protecting’ here somewhat of a euphemism, along the lines of protecting
the poisoned people from the most severe impacts by promising them late
antidotes.85 The virtue of this course of action, for which it would be
consciously chosen, would not lay in the most excellent protection it would
afford future generations, but in the lifting of a ‘burden’ on certain members
of present ones. It would not be an act of altruism. It would be about letting
some currently living people off the hook. ‘The situation changes
substantially if negative emissions are assumed to be possible: the urgency
for near term emission reductions becomes much less,’ in the honest words
of the IMAGE team.86 It takes no sixth sense to discern what kind of appeal
such an argument might have.

There is, however, as we have seen, a practice that purports to lend
legitimacy to this procedure, namely that of discounting. Nordhaus made
the case for it in 1997, in an article in which he warned against any
ambition to stay below 3°C as too costly and deduced that ‘optimal climate-
change policy reduces long-run global warming from 6.6°C to 6.2°C.’87

Growth, he argued, has been ‘more or less continual’ for more than a
century. It has raised standards of living. All indications are that this success
story will extend into the future. Therefore, we ought to delegate to coming
generations the task of carrying a yoke that will be lighter for them than for
us, ‘just as high-income people pay a larger fraction of their income in
income taxes’ – Robin Hood dumping burdens in the maternity ward.88

Critics have struck this argument so hard as to leave it with more holes
than a riot fence: we may mention less than a dozen. Suppose, to begin
with, that it were true. Suppose that humanity twenty years from now will
in fact be many times richer than in, say, 2020. If it is advisable for the
generation of 2020 to leave mitigation to their richer descendants of 2040,
then why should not the same also apply to that generation, insofar as its



offspring is placed on the same growth curve, the discounting and
postponement continuing in perpetuity. The practice lends itself to endless
deferral. Even if all of this were true, leaving the warming unmitigated – or
just less mitigated – would then still be wrong. If the climate is wrecked,
because fossil fuel combustion was not discontinued in time and warming
overshot 1.5°C, there will be pain and suffering, and then it matters little if
there is also more money in the banks.89 But why take for granted that the
latter will even be the case? There could be world wars. There could be
recessions.90 The rate of profit might fall so low as to induce the terminal
collapse of the capitalist mode of production – who can claim to know the
opposite? The world might not look like the American 1950s forever.
Climate change itself will bite into growth rates: only privileged, white,
middle-aged economists cocooned in the virtual reality of money signs
could imagine that living standards will be unaffected by lost harvests,
inundated lands, blasting storms or indeed summers too hot to permit any
work outdoors; rather, the material conditions of possibility for any kind of
economy will be stripped away one after the other. To leave it to later
generations to deal with this mess because we presume they will be richer is
to misunderstand what kind of a mess it will be.91

Moreover, if the past two centuries of capitalist growth are anything to
go by, a future continuation will produce winners and losers, and the losers
might well end up poorer than the rich today, and no average rise in per
capita GDP – a statistical artifact – will be able to cancel out that poverty:
the poorest of the future may be more numerous than their most fortunate
coevals. It is on them, we know, that the effects of global warming will
disproportionately fall. There can then be no justification for abstaining
from mitigation today, on the assumption that future people will be
wealthier in the aggregate and therefore cope well; to the contrary, any such
abstention would be tantamount to sending grievous harm down the
generations, among which it will primarily hit the poor. The redistributive



pretension of the Nordhausian argument is the most disingenuous. If one
wants to make sure wealthy people carry the burden of mitigation, it makes
rather more sense to place it on wealthy people who actually exist – and
who happen to be responsible for exacerbating the mess on a daily basis –
than to any notional nabobs of the future.92 But, as we have seen, class
relations were effaced from IAMs in the Nordhausian family line, leaving
them by definition blind to questions about who is causing the crisis and
who is suffering from it and who might be fairly or unfairly targeted by this
or that policy: the models were designed to remove redistribution from the
agenda.93 The ersatz taking from rich descendants and giving to poor
contemporaries could not make up for this. Indeed, it inverted the signs of
intergenerational justice too.

For the central point, of course, is that any delay in mitigation will,
because of the cumulative character of the problem, make it worse: more
CO2 will be emitted than if the cuts had been sharp; temperatures will rise
faster and higher, handing down greater harm to whatever people come
next.94 In A Perfect Moral Storm: The Ethical Tragedy of Climate Change,
the greatest classic of climate ethics, Stephen M. Gardiner anatomises this
ongoing mistreatment of coming generations. Because warming is ‘back-
loaded’, so that emissions from day one only strike home with their full
impacts at a later day twenty or one hundred, it is ‘hard to grasp the
connection between causes and effects’ and tempting to pass the buck.95

Easy as it may come, this constitutes a form of exploitation or domination
of later generations.96 They are used and abused for the purposes of present
gain, with no regard for their well-being. As broad as the consensus is on
discounting among bourgeois economists, as pervasive is the agreement
among moral philosophers of all stripes that a grave wrong is here being
committed – emissions cuts in fact being kicked down the road, the COPs
the annual festivals for the renewed kicking.97



Nordhaus built his career and the entire subdiscipline of bourgeois
climate economics around the case for postponing mitigation to a future
when it is cheaper: the intellectual bedrock of the IAMs. Philosophers
played catch-up and pointed out the analytical errors. But in the idea of
overshoot, the intergenerational buck-passing was elevated from blind
practise to explicit credo – with the added proviso, of course, that the mess
will be efficiently dealt with later, when removal technologies such as
BECCS have materialised. When Gardiner published A Perfect Moral
Storm in 2011, this ideology was still in its infancy; since then, it has made
the storm worse.98 On the surface, the idea would seem benevolent, since it
includes a clause about abetment of the problem, and since it (so far) speaks
about returning to 1.5°C (or 2°C …) rather than trimming the warming
from 6.6°C to 6.2°C; but transferring responsibility for this task still
remains unfair. It is a bit like hosting a massive party in which you let the
guests set the roof on fire, flood the basement and spoil the garden, only to
then move out and leave the repair bill on the table for your children and
grandchildren to take care of.99

And that bill will grow: philosophers understand that the burden of
mitigation itself will become heavier if the problem is allowed to fester.100

But the mistakes go beyond both ethics and economics. They concern how
history works. In The Pivotal Generation: Why We Have a Moral
Responsibility to Slow Climate Change Right Now, the first sustained
engagement with overshoot from a leading philosopher, Henry Shue is
drawn to the irresistible analogy of Nazism. A retrospective overshoot
argument would say: would it not have been better to leave the struggle
against Nazi Germany to the 1950s or 1960s, when people were more
affluent and better armed? But the task would likely have been harder two
or three decades after 30 January 1933, the Nazi regime so much deeper
entrenched. Conversely, whatever good conditions prevailed in those
decades were dependent on the Third Reich first having been vanquished.



We should, Shue argues, be grateful to the poorer, less high-tech generation
of the 1940s for rising to the occasion.101

The deeper error here is historiographical. It lies in smoothing out
history and conceiving of it as identical time units succeeding each other in
uniform, mechanical fashion, as in a digital clock – only in this image world
can mitigation be reshuffled to posterity, as if the task would remain
identical to itself, like an alarm signal put on snooze. Real history has an
‘integral fabric’ (Shue), dense and textured, fractured by breaks, composed
of processes with distinct rhythms ‘coiled and slotted inside one another,
like circles within circles, determining the enigmatic patterns of historical
time, which is the time of politics’ (Daniel Bensaïd); and in this real history,
some threats can build a momentum of their own.102 The rise of Nazism in
Germany is indeed a case in point. When it had progressed far, some of its
enemies advocated something like a benevolent overshoot policy – namely,
the leadership of the KPD.

The sense of the theory is the following: fascism is growing unrestrainedly; its victory is
inevitable in any case; instead of ‘blindly’ throwing ourselves into the struggle and permitting
ourselves to be crushed, it is better to retreat cautiously and to allow fascism to seize power
and to compromise itself. Then – oh then – we will show ourselves,

as summarised by Trotsky in November 1931, in one of his desperate
missives to the German proletariat, imploring its two wings to put their
differences aside and intervene in time to prevent the catastrophe from
being consummated. If the battles were delayed to some point ‘not before
the seizure of power by the fascists but after it’, they would be
incomparably more gruesome, taking place ‘under conditions ten times
more favourable for fascism than those of today’.103 Trotsky’s argument
against overshoot fell on deaf ears.

Clearly it would have been better had it been otherwise. European Jewry
and the German working-class movement and tens of millions of Soviet
citizens, to mention only some, would have been spared destruction, had an



anti-fascist subject formed and picked the decisive battle before, not after,
the Machtergreifung. The KPD theory that Nazism could be conveniently
knocked over after the seizure of power proved delusional.104 The sacrifices
required to roll it back can hardly be overestimated. Again, the analogy is
incomplete: the position of the KPD in relation to the NSDAP, for a start, is
not commensurate to that of advocates of overshoot vis-à-vis fossil capital.
But analogies can help us grapple with questions even in something as
singular as the climate crisis. Here, two distinct ones are at stake: whether
overshoot can ever be a wise policy in the face of a catastrophe gathering
steam; and whether resistance post festum can ever be meaningful. Real
history suggests ‘no’ to the former question, but ‘yes’ to the latter.

Dance around the Carbon Unicorn

If these were several ethical objections and one historiographical, most
damning for programmatic overshoot, however, might be a psychological
observation. The idea was born out of the rejection of systemic change, on
the argument that it was a pipe dream only starry-eyed environmentalists
could possibly entertain. Yet what its architects substituted for it was, if
anything, even more a figment of the imagination: when climate policy and
science swerved towards it, BECCS did not exist. At the time of Paris, there
was exactly one pilot plant in the whole world, in Illinois.105 If BECCS had
any existence to speak of, it was in the minds of modellers, in the fantasy
futures of the IAMs; in real life, the technology had zero proven
efficiency.106 What the friends of overshoot were asking of the world was to
stake its future on a force of fictional quality. Rather than undertaking
immediate mitigation along principles fully understood, proven and
available – shutting down fossil fuels and replacing what was needed with
renewables – it would here gamble on an entity still foreign to the physical
world. If the tech never made it there, what would then happen?107



Critics were not slow in pointing this out, leading some modellers to
retort that ‘large-scale inclusion of BECCS in ambitious pathways is
justifiable because IAM work does not seek to produce direct
representations of reality’, which merely conceded the point: BECCS plants
had the ontological status of ‘carbon unicorns’.108 They were brandished
‘like a light saber, incredible but not real’.109 They represented ‘a kind of
magical thinking’.110 Beyond the question of BECCS, the broader
syndrome was that of a tenuous relation to reality, as some anonymously
interviewed members of the IAM community readily and unhappily
acknowledged. ‘I’m concerned that everything becomes so focused on
modelling results that are totally theoretical and detached from reality,’ said
one.111 A deeper investigation of the processes at work here must take
psychopathology into account. Indeed, one might be tempted to see in the
acronyms the modellers picked for their creations – IMAGE, DICE,
WITCH – parapraxes bespeaking their manner of relating to the external,
material world. If this manner was innate to the IAMs, it was intensified in
overshoot. In the anti-revolution, we may hypothesise, allegiance to the
status quo is maintained at the cost of a break with reality.

Astrochickens and Other Great Ideas

The idea of overshoot did not succeed on its own merits qua idea. Barely
had they been assembled before the crystal balls were picked apart. In the
wake of the oil crisis of 1973, American universities, led by Stanford,
created the first proto-IAMs to model how oil demand might develop in the
future, only for attentive scholars to lambast their ‘unsubstantiated
assumptions’, sensitivity to arbitrary inputs, unrealistic rationalism, fidelity
to fossil fuels, naturalisation of existing institutions, blindness to disruption,
blithe expectation of universalised growth and faux objectivity.112 It was all
there from the start. The models were prone to substitute themselves for



external reality: ‘our scenarios are comprehensive and allow for no escape’,
the main study of the period declared, eerily.113

It was also in this historical moment that the idea of removal first
appeared, likewise with recognisable features. In his very first paper on
climate, ‘Can We Control Carbon Dioxide?’ from 1975, Nordhaus
responded positively: ‘it is possible to remove carbon dioxide from the
atmosphere by running combustion in reverse.’ He had in mind the growing
of trees or the injection of carbon into the deep oceans or removal ‘by an
industrial process’ not further specified. The two former options, he claimed
to know, would be extraordinarily cheap ways of controlling CO2, while
early mitigation would entail difficult losses: it would make ‘coal and oil
shale royalties fall to zero’.114 Better to wait at least half a century before
any emissions be cut.

These speculations and back-of-the-envelope calculations were
developed in dialogue with Cesare Marchetti, an Italian physicist based at
the Viennese institute that would go on to become one of the main IAM
hubs: he favoured the solution of scrubbing CO2 from power stations and
blast furnaces, pumping it through pipelines, piling it on barges and sinking
it in exhausted gas fields, all for a song.115 The focus on trees came from
another man, the eccentric American theoretical physicist Freeman Dyson.
In an article from 1977, he adumbrated a logic of removal as anti-
revolution. ‘In spite of various dire warnings, it seems inevitable that we
shall continue for many decades to burn fossil fuels’, possibly leading to an
emergency. ‘Suppose that with the rising level of CO2 we run into an acute
ecological disaster. Would it then be possible for us to halt or reverse the
rise in CO2 within a few years by means less drastic than the shutdown of
industrial civilization?’ Here too, the response was positive: it would indeed
be possible to plant water hyacinths and sugarcanes – perhaps also doubling
as energy crops – and draw the carbon down for burial in ‘artificial peat-
bogs’ and thereby ‘reverse the growth of atmospheric CO2 within a few



years’.116 Dyson added the caveat that he simplified things. ‘The purpose of
this paper’, he acknowledged, the psychic dimension worn on the sleeve, ‘is
to begin a process of mental preparation which may enable us to have
realistic plans ready if ever the danger of catastrophe from CO2 becomes
acute’ – mental preparation, that is, for doing something else than shutting
down the source of the problem.117

Freeman Dyson had many fancies. He believed it possible to send
unmanned missions to Mars and other celestial bodies to plant seeds,
growing into trees genetically engineered to build their own greenhouse
atmospheres the way turtles do their shells – ‘the greenhouse would consist
of a thick skin providing thermal insulation, with small transparent
windows to admit sunlight.’ Such trees would then huddle together into
habitats hospitable for humans. ‘The private settlement of pilgrims all over
the solar system will begin.’118 Dyson came up with a scheme for
‘astrochickens’, a species of artificially intelligent, fully automated
spacecraft weighing less than a kilogramme, launched from the Earth to
collect ‘nutrients’ from planets and lay eggs that would hatch into new
astrochickens, and so on, opening up the solar system for endless
exploration.119 Dyson thought he could overcome heat death. Through a
series of equations, he claimed to demonstrate that before the second law of
thermodynamics brings the universe to an end, there might well be ‘a
technological fix that would burst it open’, intelligent beings escaping the
limitations of the old universe and taking their stored energy into the
next.120 Dyson died in 2020 as an unrepentant climate denialist.121

Something about his mind, it seems, made him strive to detach from
tellurian reality.

From such intellectual soil did programmatic overshoot sprout: patently
the idea did not make its way through the world because of its sheer
brilliance and persuasive power. It required some connection to the base.



A Bankruptcy Petition of Consciousness

When modelling how glaciers react to heat, the results and their
dissemination do not in and of themselves change that reaction. But when
the modelling concerns human responses to warming, this can, due to a
differentia specifica of the social sciences – the object of inquiry also being
a subject – happen: in the early Paris era, the IAMs themselves came to
condition ‘policymaking’. Some two dozen models in the global North
defined the spectrum of possibilities. They mass-produced scenarios then
packaged and bundled by the IPCC and passed on for consumption by
governments. They were like leviathan computers, with inner workings
inscrutable to outsiders. They had to be taken at their words, which allowed
them to operate as ‘“Trojan horses” for undeclared interests’, most
effectively through the work of exclusion: the IAMs would not touch
degrowth, the Green New Deal, rewilding, nationalisation of fossil fuel
companies, a state-led shift to 100 per cent renewable energy (of which
more below), half-earth socialism, ecological war communism or other
proposals that veered from the middle of the road.122 They worked to ‘shut
down alternative imaginations’.123 In the early years of the third decade,
these machines determined the bounds of acceptable climate politics, above
all through the one theme that increasingly dominated it: carbon dioxide
removal.124

Perceptive critics of IAMs characterised them as ‘performative’;
anything but neutral mirror images of the future, they brought some types of
future into being.125 They were ‘political machines’ in possession of
‘world-making power’.126 Under the influence of Latourian theory, some
even designated them ‘actors in their own right’ holding ‘a powerful
position’ as such.127 But this was to ascribe to them a mysterious
protagonism. Did these strings of computer code rule on their own
initiative? Had they plotted to take over the making of climate policy? As



easy as it might be to blame the IAMs (or the modellers behind them) for
the rise of overshoot ideology, there are good reasons not to: for a start, as
we have seen, the ideas they thrust into the mainstream were not all that
bright, which only deepens the mystery – were governments gullible fools?
Had computers somehow hypnotised them? Critics would shred them to
pieces and conclude that ‘the IAM Emperor has “no clothes”’ and still it
remained on its throne.128 But this emperor had not staged a coup or
anointed itself. It had been summoned by state apparatuses, the EU in
particular. The IAMs were in fact not an army of robots, with intentions and
goals and other properties of agency, but rather servants called up to
ideological duty.129 Their mission was to square the contradiction of
practical loyalty to business as usual and nominal fealty to temperature
targets, first 2°C, then 1.5°C. They did what they were asked to do.

The alternative, then, is to understand IAMs and programmatic
overshoot with the help of some Marxist ideology theory: they could rise to
prominence only because they fit the material interests of dominant classes
– namely, and most simply put, their investment in the maintenance of the
status quo and its legitimacy at the same time. ‘An ideology as such can
really emerge only where the base is articulated enough to provide a close
motivational context to which the superstructure then corresponds,’ in the
words of Adorno.130 The early Paris era brought about precisely such a
context of compelling motivation. Adorno, as so many others, voiced
discomfort with the metaphor of base and superstructure, largely because he
regarded technologies themselves as imbued with ideology. Rather than
being added to the material base, as a gloss or sanctification dispensed by
priests, ideology, in this view, is in the machines (like Christianity is in the
cathedral). ‘Critics might use every industrial administration building and
every airport to show to what extent the base has become its own
superstructure.’131 The role of professors, teachers, editorialists, artists and
other old-fashioned intellectuals, who once had to work overtime to justify



the status quo, has become superfluous or at least of diminished stature,
since the productive forces have now ‘acquired a kind of halo or suggestive
power of their own’.132

The analysis could have been thought up with IAMs in mind. Does it
also obviate the distinction between base and superstructure? Only if the
base is equated with the purely physical productive forces, along the lines
of orthodox determinism; but a different reading of Marx would, instead,
define it as the relations between classes in the process of production. The
base is where the dominant class ties the direct producers in subordination
and controls the metabolic exchange with the rest of nature.133 Ideas can
form a superstructure to it only in this sense – or, as Marx and Engels put it
in The German Ideology:

The ideas of the ruling class are in every epoch the ruling ideas: i.e., the class which is the
ruling material force of society is at the same time its ruling intellectual force. The class
which has the means of material production at its disposal, consequently also controls the
means of mental production … The ruling ideas are nothing more than the ideal expression of
the dominant material relations, the dominant material relations grasped as ideas.134

In this locus classicus of ideology theory, not a word on productive forces:
it is class power that dresses up in ideas. Once we dispense with
determinism and adopt a constructivist Marxism, we can comfortably
follow Adorno’s intuition and expect machines to also be ideational
entities.135 The technologies characteristic for the age of overshoot might
well traverse the realms of the material and the ideological and the psychic.
But they would do so with the duty of keeping the base of class power
intact.

This is not to suggest that ‘base’ and ‘superstructure’ are the last words
in the quest for a metaphor capturing the linkages between classes and
ideas; rather, fresh efforts in creativity are always called for. One could, for
example, think of the whole panoply of ideas produced in any given
moment as so many gloves sewed in a workshop. What ideas will be picked



up and gain efficacy in the real world will depend not on their intrinsic
beauty or symmetry, but on whether they fit the hands of the dominant
classes. Conversely, other ideas might be selected by subaltern forces: and
so the ideological class struggle can begin. ‘Ideologies in class societies
always bear the mark of a class’, in Louis Althusser’s phrasing, ‘with the
dominant tendency of ideology representing the dominant class’s interests’
– quite possibly in mechanical or digital garb.136 This appears to be what
happened in the case of the IAMs, when they were accorded the dignity of
being a toolbox for climate policy and the notion of overshoot was
weaponised in ways the modellers might not ever have imagined.

The IAMs could be the easiest example of machines located in the
superstructure, since their output consisted not in commodities but in ideas.
As we have seen, several vintage motifs of bourgeois ideology were
inscribed in their codes. ‘The exchange principle’, as Adorno would have it,
dictates that everything be given a monetary value or no value at all; ‘it
occurs to nobody that there might be services that are not expressible in
terms of exchange value’, and if it occurs, as it did to Nordhaus, then the
thought is shooed off like a housefly.137 The ‘representative agent’ is the
picture of the bourgeois subject. He is like Robinson Crusoe on the island,
detached from all bonds, preoccupied with his bookkeeping and
stocktaking, alone.138 He prefers more to less. He is incapable of ‘kindness,
generosity, or compassion towards others – not only because there are no
others, but also because if there were others, he would not derive any
“satisfaction” from these activities.’139 He is the bourgeois ratio
consummated.

As skewed and twisted as this image of humanity might be, however, it
is a distillation of relations that structure capitalist society in its depths: in
the process of exchange, under the law of value, everything really is
swapped for everything else, the qualitative aspects of things dissolved in
the acid of the universal equivalent, the abstraction renewed each



millisecond of market activity.140 An agent who wants to make his way in
this world must adopt the ‘calculatory equation’ as his mindset. ‘Every
businessman who calculates has to act according to this fetish. If he does
not calculate in this way, he goes broke.’141 The IAMs were at their most
ideological when programmed to treat this way of life as a given – not as
something that once popped into history and might well pop out of it again,
but natural and eternal, like the fact that ice melts in heat. ‘Positivism is so
blinded by society that it regards second nature as first nature and identifies
the data of society with the data of natural science’: the integration of the
IAMs.142 In an age when data in large numbers on a luminous screen was
perceived as the quintessence of credibility, the models did attain a dazzling
authority.143 But in the last instance, it was a function of a correspondence
between superstructure and base.

Once we see the IAMs from this angle, their triumphal procession
through the juncture of climate science and policy is no longer mysterious,
any more than the preceding success of Nordhausian economics, however
wretched its analytical poverty might be. As much as in the nineteenth
century, the categories of bourgeois economics were ‘socially valid, and
therefore objective, for the relations of production belonging to this
historically determined mode’, Nordhaus continuing the lineage of a
Ricardo and a Say.144 The thinking he pioneered wielded an enormous
influence during the Kyoto era, especially in the US. When he received the
Nobel prize in 2018, it was no exaggeration to say that ‘the failure of the
world’s governments to pursue aggressive climate action over the past few
decades is in part due to arguments that Nordhaus has advanced.’145 Among
the many factors contributing to the historical delay of mitigation, this one
was, in the realm of ideology, vital.

The idea of overshoot took the same principles into the age of
consequences. If it was now too late to avoid 1.5°C (or 2°C) of warming,
negative emissions would come to the rescue, since a positive amount could



always be neutralised by the same amount of the opposite sign, an addition
undone by a subtraction. The premise here, of course, was that one quantum
of CO2 released in 2020 would equal the same quantum of CO2 removed in
2120. History would not intervene in the meantime. The exchange principle
was extrapolated decades or centuries into the future, as the solution to the
problem to which it had itself contributed: ‘exchange is the rational form of
mythical ever-sameness. In the like-for-like of every act of exchange, the
one act revokes the other; the balance of account is null.’146 The IAMs of
the Paris era did not invent this notion of exchanging one emitted sum of
CO2 for one captured; such equivalence was foundational already for the
Kyoto era, then often referred to as ‘offsetting’. It merely took on a new life
in the age of overshoot, often through the shibboleth of ‘net zero’. What set
overshoot apart from its prefigurations was the context of ideological
contradictions in need of resolution when the limits of endurable warming
were about to be breached.

How do you let things run out of control and still pretend to be steering
them in the right direction? You invent something like overshoot: the idea
that business as usual can continue for another while and then we will set
the course straight by reversing it.147 Through this sleight of hand, any
given target could be both missed and met and any missing rationalised as
part of the journey to meeting it, like Schrödinger’s cat simultaneously alive
and dead.148 At 1.6°C or 1.7°C or even higher, the world might still be
heading for 1.5°C: before the breach, ‘policymakers’ had bought themselves
the freedom to commit it. Come the day and only the breach will, of course,
be empirically verifiable, but the hypothetical detour and return may
absolve dominant classes from judgement, their failure impossible to prove,
as there will always be the possibility of going back.149

In the early years of the third decade, overshoot subsumed one-and-a-
half-degree defeatism and voluntarism from the right. But the latter current
might have been noisier, and it explained why hardcore climate activists



could find themselves in the company of men like Branson and Johnson:
when the ‘We Mean Business Coalition’ insisted that 1.5°C was still alive,
what it meant was overshoot. (And a forceful argument for defeatism from
the left was the need to puncture such phony optimism.) Just like the
positions of defeatism and voluntarism, overshoot was then poised to
accompany climate politics through many decades to come, potentially far
beyond 1.5°C or even 2°C, as the idea could always be resurrected, its
escape clause perennial: for every breach, a promise of its healing. No one
could say that it would ever be too late. Or, with this attitude, it would
inevitably always become too late, for just that reason. And so overshoot
had something surreal about it. The IAMs producing it seemingly fulfilled
another of Adorno’s recondite dicta:

The computer – which thinking wants to make its own equal and to whose greater glory it
would like nothing better than to eliminate itself – is the bankruptcy petition of consciousness
in the face of a reality which at the present state is not given visually but functionally, an
abstraction in itself.150

In this regard, in this bankrupt relation to reality, overshoot was part of a
wider turn in climate governance launched to much fanfare in Paris.151

The Irreal Turn in Climate Governance

‘I believe this moment can be a turning point for the world’, said Barack
Obama from the White House on 14 December 2015. It was a Monday, less
than forty-eight hours after the conclusion of COP21. Establishing ‘the
enduring framework the world needs to solve the climate crisis’, creating
‘the mechanism, the architecture, for us to continually tackle this problem
in an effective way’, the agreement just signed was, the president solemnly
avouched, his intonation and gesturing as inspirational as ever, ‘the best
chance we have to save the one planet that we’ve got’.152 Four days later,



on the Friday, he put his signature to a bill that repealed the forty-year-old
ban on exporting crude oil from the US.153 Sixteen oil companies had
banded together to lobby for the reform. It was expected to open the last
sluices to the twenty-first-century American boom in fossil fuels, and
indeed, by 2022, this country – not shipping off a single barrel before the
day the Paris Agreement was finalised – had become the third largest oil
exporter in the world.154 If this was an enduring material legacy of Obama,
his infectious optimism had some staying power too.

He made the entire world talk about Paris in glowing terms.155 Indeed,
faith in the goodness of outcomes might have been key to Paris happening
at all. One of the protagonists of the summit, Christiana Figueres, then
executive secretary of the UNFCCC, wrote a reminiscence in Nature in
2020, recalling how she had walked into the negotiations with a firm yes-
we-can resolve, without which they would have foundered. ‘When the Paris
agreement was achieved, the optimism that people felt about the future was
palpable – but, in fact, optimism had been the primary input.’156 Optimism
was the auto-renewable fuel of the new era. It replaced the traditional
drawing up of mandatory commitments. In the absence of legislative rules,
climate governance came to hinge on the participants displaying their
willpower and abounding good cheer; instead of a text with defined rules, a
performance that had to be restaged at every ensuing COP.

‘Incantatory governance’, Stefan Aykut and his colleagues have labelled
it.157 Starting in Paris, the annual summits became occasions for the
incantation of optimism about a win-win low-carbon transition already
underway.158 If anything obligatory remained, it was the continuous
transmission of positive signals, from COPs as well as other events:
Figueres chose to address the World Economic Forum in Davos in early
2020 and called on the attendees to commit to ‘stubborn optimism’. There
were grounds for it, she claimed. ‘Leaders in the oil and gas industries have
told me privately that shareholder and public pressure, plus questions from



their own children, have prompted them to change their practices.’159 Her
own enterprise was named ‘Global Optimism’; in a TED talk from 2021,
she explained that such an approach to life ‘makes you jump out of bed in
the morning because you feel challenged and hopeful at the same time’.160

At COP27, she joined We Mean Business in devotion to the feasibility of
1.5°C. This ‘hurrah-optimism’, this ‘frantic optimism’, this ‘constantly
enforced insistence that everybody should admit that everything will turn
out well’ amounted to a kind of superstition – ‘the insidious bourgeois
superstition that one should not talk of the devil but look on the bright side.
“The gentleman does not find the world to his liking? Then let him go and
look for a better one”’ (Adorno).161

The medium for this ideology was theatre. If Adorno smashed the idol of
optimism, it was, of course, Althusser and his followers who emphasised
the theatrical forms of ideology: it takes place through ‘rituals, rites and
ceremonies’.162 In an essay incidentally published just in time for COP21,
Étienne Balibar stressed that speakers who perform the act of interpellation
always appear on a stage, literally or figuratively, preferably with a degree
of ‘pomp and ceremony’, combining ‘a machinery and a show’ – a theory of
‘politics as theatre’.163 Climate politics in the official register was then
deep into the process of becoming just that sort of politics, the main raison
d’être of the summits now the enactment of a pageantry of world leaders
taking care of the planet and its inhabitants.164 Every November or
December, people were interpellated as the subjects of a capitalist society
still sailing towards sustainability. They were asked to buy into it, the COP
a kind of environmental counterpart or sideshow to Black Friday
(coincidentally, taking place around the same time, and spreading across the
world during the same post-Paris years). If ideology was built into the
IAMs – invisible, inaudible – here it was communicated in the opposite
style: overt, histrionic, forced, as when G20 leaders planted saplings in a
mangrove to certify their commitment to 1.5°C.165 What mattered was not



what anyone did, but what these leaders appeared to be doing, as seen from
the audience floor.166

At a certain point, this optimism bid farewell to the reality of the crisis.
Aykut and colleagues have pointed to a ‘virtualisation’ of climate
governance, and if we consider another couple of factors, we may push
their analysis one step further.167 The Paris Agreement did not contain one
single mention of ‘fossil fuels’ or ‘energy’. The key texts of international
climate diplomacy carried out a redaction of this determinant of the reality
in question: the UNFCCC used the word ‘energy’ six times and ‘fossil’ four,
the Kyoto Protocol ‘energy’ seven times and ‘fossil’ none, the Paris
Agreement ‘energy’ three times and ‘fossil’ again none.168 The last was the
most craven in its refusal to mention the problem by name. It was like a
peace treaty that does not give the names of the conflicting parties. (Or, an
analogy from the real world, the documents of the ‘peace process’ never
referring to ‘the occupation’: and if root causes are not even named they are
guaranteed to make things worse). Add to this the centrality of carbon
unicorns, and we can infer that climate governance took an irreal turn in
Paris. Overshoot was the only way the optimism could be sustained while
the carbon budget neared depletion. Between the IPCC’s fourth assessment
report in 2007, in which most scenarios projected the world solidly into a
3°C future, and the Special Report in 2018, an additional 300 gigatonnes
had been poured into the atmosphere and no peak in emissions was in sight,
and yet a low ceiling on temperature was made to seem far more reachable
and cost-effective at the latter point.169 The gravity of what was happening
on the ground and its implications for climate action did not quite register.

Through this irreal turn, climate governance increasingly disconnected
from reality. Temperature targets were not all that real to begin with. In the
early third decade, then, the pressing question was not – or should not have
been – whether 1.5°C was dead or alive, but why it had never been allowed
to gestate in the first place. At the moment of its supposed birth, it had been



kept stillborn. In the mainstream iterations of science and policy, it was
entirely conditional on the idea of some degree of overshoot to resurrect it
from the dead. Overshoot denied 1.5°C any real life by flying away from an
objectively revolutionary reality: it marked the synthesis of laissez-faire and
temperature targets in the Paris era, on the unifying principle of limits not
being limits, in perfect correspondence with developments in the base. It
was fully established that as long as more CO2 is added to the atmosphere,
the warming will continue and the crisis will get worse; and in the early
third decade, no limits had yet been imposed on this process of addition. In
Shue’s words, ‘we have failed to place any outer limit on the severity of
climate change’, meaning that ‘we are currently on course to do however
much damage to the climate of our own planet humans are capable of
doing.’ Only real limits could alter this trajectory. ‘Each kind of disaster is
possible and can be reached easily from the route we are now on, until
limits make it impossible.’170 But limits were the one thing capitalist
society could not bring itself to institute and respect, which meant that, in
the fullness of time, it would have to deal with the consequences in some
other way.

Adapt, Remove, Engineer

A tragedy of overshoot is its self-fulfilling character: if it becomes too hot,
the world really will have to do something else – or more – than trying to
cut emissions. But this does not have to mean carbon dioxide removal
solely. If one cannot stop global warming, the immediate alternative is to
live with it. In its first obituary for the idea of limiting the process, anno
2010, the Economist frankly stated as much.171 In one of the earliest high-
profile articles on overshoot, published in Nature in the run-up to COP15,
with Martin Parry – co-chair of the fourth assessment report – as lead



author, the schema was ‘overshoot, adapt and recover’. Emissions would
need to peak in 2015 and then contract by 3 per cent year on year, Parry and
his co-authors argued. But if this best-case scenario played out, there would
still be a high risk of exceeding 2°C. Bending the curve in 2015 would be a
tall order, ‘because it would require substantial reductions in fossil fuel use
and deforestation’, and so the peak might well come to be postponed to
2025 or even 2035, with correspondingly growing risks of shooting past
targets – what to do then? Overshoot, in whatever quantity, would mandate
‘massive investment in adaptation’. What cannot be prevented must be
better endured. ‘We should be planning to adapt to at least 4°C of
warming’, Parry et al. advised.172

Or, if overshoot cannot be prevented, it might be whisked away by some
very unconventional means. Tom Wigley, progenitor of the former idea,
penned a piece in Science in 2006 proposing that cumbersome mitigation be
traded for a much lighter load: geoengineering. Putting some substances or
objects into the stratosphere would block a portion of the incoming
sunlight. Temperatures on Earth would drop. Wigley spun three scenarios:
one with no climate policy, one with mitigation only, one with overshoot
treated with geoengineering. The latter had the great attraction of allowing
‘much larger CO2 emissions and a much slower departure’ from business as
usual – several decades extra; so much more time to ‘phase out’
technologies at the source. Respite could be extended to capital invested in
fossil fuels by nullifying their climatic effects. The overshoot would not
even have to register on thermometers: planes in the sky could just shoot
out material to cool the Earth. Wigley went for sulphate aerosols, the most
popular candidate; in his modelling, the stuff that would permit overshoot
without any noticeable warming. ‘A relatively modest geoengineering
investment’, he concluded, IAM-style, ‘could reduce the burden on
mitigation substantially, by deferring the need for immediate or near-future
cuts in CO2 emissions’, while making overshoot a non-problem.173



Both adaptation and geoengineering had long prehistories. Both were
familiar to the cognoscente of climate politics. In his ‘To Slow or Not to
Slow’ article, to take but one example, Nordhaus placed mitigation side by
side with these two options. Adaptation ‘could take place gradually on a
decentralized basis through the automatic response of people, institutions,
and markets as the climate warms and the oceans rise’: if certain zones of
human inhabitation become ‘unproductive’, the labour will simply migrate
to more ‘productive’ ones. If the seas rise, settlements will ‘gradually retreat
upland’ or be protected by walls. Perhaps governments might also escort
resources towards more adaptive locations. And then there is
geoengineering – ‘shooting particulate matter into the stratosphere’, quite
possibly at bargain-basement prices.174 If these ideas had been around for
some time, and adaptation in the ‘automatic’ sense very much already
practised, a novel circumstance kicked in during the early third decade:
developments in actually existing capitalism were pushing the first premise
of the overshoot idea towards actualisation. The limit was about to be
crossed in real life and the historical alternatives to mitigation ipso facto
knocking on its door.

Ironically, or not so ironically, dominant classes intensified their
preparations for this new stage in Paris. In January 2018, French president
Emmanuel Macron announced the formation of the ‘Paris Peace Forum’, a
match for the World Economic Forum of Davos, more focused on politics
and ‘governance’, less directly on money-making.175 As president of this
Forum, no lesser a dignitary was appointed than Pascal Lamy: between
2005 and 2013, director-general of the WTO; before that, a commissioner
for trade in Brussels; with stints in banks and other businesses, as reliable
and weighty as any neoliberal technocrat on European soil. In April 2022,
Lamy and his Peace Forum unveiled the fresh initiative of a commission for
managing overshoot.176 A dozen luminaries were handpicked to ready the
world for the all-but-inevitable. They included Laurence Tubiana, the



French diplomat in charge during COP21 who would later often be named
the architect of the Paris Agreement, and Jamshyd Godrej, CEO of the
Indian conglomerate Godrej & Boyce, assets ranging from aerospace to
auto.177 Setting itself up as an informal shadow Panel, the ‘Climate
Overshoot Commission’ entered deliberations in June 2022: as if to spit on
the memory of Mostafa Tolba, the first meeting was held in Bellagio, where
his Group had laid down the principle of ‘unambiguous’ targets.178 For the
fourth meeting, in sinking Jakarta in February 2023, Bill Gates sent a
‘supportive video’ to the Commission.179 It was looking into three
‘approaches to reduce risks beyond what emissions cuts alone can achieve’:
adaptation, removal, geoengineering.180 Outside the presumably air-
conditioned halls where its meetings were held, wheels were now rolling
along those tracks.

Since the sources continue to vent their heat, not much else can be done:
adapting to the impacts and removing the carbon and engineering the
amount of sunlight fairly fill out the menu of remaining options. In the early
third decade, this triplet jelled as the fill-in for the emissions cuts that
refused to transpire. In its obituary for 1.5°C, the Economist departed from
the unbreakable bond between the world economy and fossil fuels and
inferred that ‘greater efforts must be made to adapt’ to flood, drought,
storm, fire; thankfully, ‘a lot of adaptation is affordable.’ On top of this,
‘having admitted that the planet will grow dangerously hot, policymakers
need to consider more radical ways to cool it’ – radical in an utterly
unradical sense of the term. The magazine was thinking of removal and
geoengineering.181 In the many versions of this argument circulating by the
early third decade, business as usual would drive past 1.5°C (or 2°C, or
indeed any other limit), but adaptation would soften the impacts, removal
take out the excess carbon and geoengineering ‘shave off the peak’ – as the
saying went – of the temperature rise; all in all, making the overshoot



manageable. The second instalment of this study will delve into each of the
three measures. But in the rest of this volume, we shall stay with the basics.

The Rationalist-Optimist View of Overshoot

Overshoot ideology is the ideology of anti-revolution in a warming world.
It posits that an extended time above any given temperature limit is now
unavoidable, because fossil fuels cannot be phased out at the required
speed. But beneath this veneer of descriptive statements, normative
dimensions lurk: some futures are more worthy of consideration than
others; some things are just too valuable to smash. By the third year of the
third decade, the ideology had become prevalent, to the extent that an
average article in Nature Climate Change now discussed whether the
overshoot of 1.5°C would last for sixty-seven years or forty-seven. The
notion of ‘limit’ had migrated from pathways that limit the warming as such
to those that ‘limit the degree of temperature overshoot’ – a matter of
keeping the transgression within some bounds.182 The central wager was
that removal technologies would, ultimately, roll it back. But the removal
was flanked by adaptation and geoengineering, in an ideology branching
out into several types of technologies, united in the blunting of the effects of
business as usual; and in its most programmatic form, this ideology still
maintained that everything would turn out well.

It said: agents are rational. They will deploy adaptation and removal and
geoengineering in such a way that harm is minimised. They will realise that
the cuts so long deferred must at some point be undertaken, alongside these
auxiliary efforts; they will adapt, remove, engineer but also reduce, so that a
return to 1.5°C (or 2°C, or …) can eventuate. The three interim measures
will merely buy time – the phrase so expressive of purchasing power and
priorities – for the mitigation that must, one of these days, ensue, or else the
overshoot will go on forever. And because agents are rational, they will not



renege on this obligation. Removal will be their main return ticket,
complemented with adaptation and geoengineering, redeemed with the
overdue cuts: talk not of the devil but look on the bright side. We shall call
this rationalism-optimism, a central component of overshoot ideology,
carrying over the elements of the IAMs in which it was incubated.

Against it, a suspicion immediately arises. Each rather seems susceptible
to capture by fossil capital and likely to prolong business as usual even
further, the promise of cuts receding into the distance, the excuses to go on
redoubled, the return ever more elusive, until all that is left is the
catastrophe unmitigated. How reasonable is this suspicion? A look around
the world in the early third decade might give a prima facie answer; we
shall offer further considerations below.

The Not Quite Genocidal Logic of Overshoot

If rationalism-optimism marked much theory and some practise of the three
types of overshoot management, there was also a darker side to the
ideology. Having explained why we must abandon the idea of quitting fossil
fuels overnight, the Economist admitted that doing so can ‘feel, to those
who care, like giving up on the poorest, who will suffer more than any
others after the threshold is breached. But the truth needs to be faced, and
its implications explored.’183 The truth in question was that one must, in
fact, give up on the poorest. ‘Overshooting 1.5°C does not doom the planet.
But it is a death sentence for some people, ways of life, ecosystems, even
countries.’184

Such words ought to have sent chills down the spine of readers, if there
were any who cared. This magazine of note did not shy away from passing
a mass death sentence in the service of the sanctity of fossil capital: because
‘a revolutionary overhaul of the system’, to again speak with Anderson, was
unthinkable, entire peoples must die. It did not quite meet the definition of



genocide, because the intention was not to destroy any particular group of
people and hunt down its members for elimination. The passing of ways of
lives and countries into history was just a price to be paid, with or without
pangs of remorse.

Counter-revolution in the classical era was, of course, the fountainhead
of truly genocidal violence. Perhaps the anti-revolution could afford to be
less discriminating about its victims. It did not train its guns on a designated
subhuman race, but on anyone who happened to go unshielded from the
bullets. Perhaps we should call it paupericide.

Into the Overshoot Conjuncture

Because overshoot ideology is an ideal expression of the dominant material
relations, the uncontrolled raging of these relations grasped in ideational
form, we might also speak of an overshoot conjuncture. It is the period in
time when the dominant classes demonstrate their constitutional inability to
shut down the drivers of global warming in the face of fast approaching
limits. The inability is then converted into other projects for managing the
fallout. At the moment of this writing, we seem to be entering this precise
conjuncture – indeed, as we have seen, the years between 2018 and 2022
formed its opening act – and it looks set to last for a potentially very long
time indeed. Already here, we may hypothesise that it entails a
multiplication of the fronts of climate politics. The climate movement and
its allies will have not less to do, but more. There will be not fewer
struggles but more of them, even if under conditions ten times less
favourable than at 0.5°C or 1°C: struggles over adaptation and removal and
geoengineering. But all will remain defined by and drawn back into the
unfinished struggle over mitigation.

What got us into this conjuncture will not stay behind like some passive
launching pad. As long as a ‘revolutionary overhaul of the system’ is not



part of the programme, the fundamental forces thrusting humanity into
overshoot, driving beyond declared temperature limits, will rather continue
to determine what unfolds. So what are they?



PART II

Fossil Capital Is a Demon

The first place to look would be the base, not the superstructure. Investment
flows are a prime suspect. If you buy an SUV today, you do not plan on
sending it to the scrapheap tomorrow. Even if you have a taste for fast
fashion in automobiles, you will mean to drive this car for more than a day
or two, because it has cost you a goodly sum – even if, as is likely, you have
a lot of money. You will not spit it out like a piece of chewing gum. Now if
you have a lot of money, and instead of consuming ‘durable goods’ such as
swanky oversized cars, invest it in heavy fixed capital, you will be less
inclined still to relinquish your purchase, sworn to keeping it in operation
for more than a few years. If, for instance, you elect to underwrite an
oilfield deep under the waters of some remote nation, you do not intend to
use the crude for your own benefit: you plan to have it sold and get your
money back with an increment, also known as profit, or else you might as
well have kept the money in the bank; and for this to happen, the crude
must be sold for a decent amount of time. A deep-water field – think Exxon
in Guyana – is not cheap to develop. For any sizeable oil or gas field or coal
mine, it takes about ten years to reach ‘break even’, the point at which the
initial outlays have been recuperated.1 Deep under water, it might take
between twelve and twenty years.2 Only after that day does the phase of
profit-making kick in. If you count yourself among the owners, it is now
that your good times begin, and you will want to extend them years and



decades into the future, squeeze every drop of profit out of the installation,
which, in those later phases, can be considered practically ‘costless and its
further use as free’: a pure source of money, as long as the fuel fetches a
price on the market.3 You are committed to the endurance of the installation
like a holy man to that of his temple. Then what happens if there is a burst
of investment in fossil fuels just as a limit to the rise in temperatures is fast
approaching?



4

The Political Economy of Asset
Stranding (or, Blood and Gore

Come to Wall Street)

There is a glut of such commitments to future production. We have seen
that Germany in 2022 signed a contract with Qatar and ConocoPhillips for
gas deliveries to start five years later and run for fifteen, although Robert
Habeck, the climate minister from the Greens, would have preferred more
than twenty, imports continuing into the second half of the century. We have
seen how the Cambo oil field was planned for operations until 2053.
EACOP had an expected lifetime of twenty-five years, the trans-Saharan
gas pipeline a ‘minimal’ span of thirty.1 In Guyana, ExxonMobil was
‘taking steps to ensure’ that it could maintain production in the newly
opened fields ‘for as long as possible’, counting in the decades.2 Similar
time horizons stretched from the gas fields of Mozambique.3

ConocoPhillips used the record earnings of 2022 to add ‘high-quality
strategic projects to enhance our global portfolio for decades to come’, oil
in Alaska the latest frontier. It received an extension of the license for
extraction from the Norwegian field of Ekofisk until 2048: by that date, it
will have been in operation for seventy-nine years since the same



corporation discovered it.4 This would take us to mid-century, at the least.
But that would be early in some calendars.

One of the main players in the Norwegian oil and gas industry, Aker BP,
announced that fresh stimuli from the state, rebating much of the capital
expenditures, and the ongoing profit bonanza motivated new projects not to
be unplugged before 2080.5 Coal plants were counted on to stay in business
for at least fifty years, possibly seventy-five and beyond.6 Plants opened in
China in 2022 would, in other words, reach the end of their line somewhere
between 2072 and 2097 or later. Mines generally lasted shorter – maybe
twenty-five years, maybe fifty; but these were lower bounds: the Adani
owners of the Carmichael mine in Queensland calculated it would last for
sixty years, or to 2082.7 EMR Capital, the private equity firm based in the
tax haven of the Cayman Islands that owned the Woodhouse Colliery in
Cumbria – where coal extraction based on capitalist principles had been
going on since the Elizabethan leap of the late sixteenth century – settled
for a more modest fifty years, or the early 2070s.8 But if there were still oil
to extract in the fields of Aker BP in 2080, or coal in Carmichael or
Cumbria around that time, there would certainly be an interest in going on
for longer, the licences extended further, as in the case of Ekofisk – all
perfectly rational from the standpoint of capital.

What would it take to stay below 1.5°C in a world where the primitive
accumulation of fossil capital proceeds apace in this fashion – or 2°C, or 3
… ?9 It would require that investors suffer the blow they dread the most:
installations just funded, or just finalised, or just inaugurated, or just about
to reach break even or starting to yield a profit would have to be sealed and
locked up for good. More broadly, this problem is known as that of
‘stranded assets’. The dry standard definition says that stranded assets are
assets that ‘suffer from unanticipated or premature write-offs, downward
revaluations, or conversion to liabilities’ – in everyday language, milch
cows killed before their time is up.10 Apart from being dry, the standard



definition is also deficient, as we shall shortly see. For the overshoot
conjuncture, it is nonetheless of utmost importance that a discourse about
stranded assets emerged in the second decade of the millennium –
‘discourse’ in the vernacular sense of something talked about, discussed,
indeed hotly disputed and debated; in this case, analogous to that of 1.5°C,
on the initiative of subaltern forces.11 This discourse marked out the threat
posed by mitigation to investors. It bolstered their motivation to cling to
business as usual and deflect climate politics onto secondary fields. It
defined a mission on the primary, central front yet to be accomplished.

Talk of Keeping It in the Ground

Three interrelated moves engendered the discourse. First, popular
opposition to northern oil companies active in countries of the South –
notably Nigeria and Ecuador – jumped scale and became a cause célèbre
beyond their borders, entering the deliberations of courts and governments
(as in the various lawsuits against Shell for its destruction of the Niger
Delta and the Yasuní-ITT initiative for foregoing oil extraction in an
Ecuadorian rainforest). The slogan ‘keep it in the ground!’ travelled with
the winds and passed over into proliferating struggles against fracking.12

Place-based resistance, one might say, strove to convert certain assets into
worthless jetsam. Second, the climate movement in the North turned away
from the COPs in disgust after the fiasco of Copenhagen. Instead, it trained
whatever fire it could muster directly on the producers of oil and gas and
coal. The campaign against the Keystone XL pipeline in the US and Ende
Gelände in Germany became emblematic. Focus fell on supply, not
demand; on profits from the exploitation of fossil fuel reserves rather than
the epiphenomenal emissions.13 Third, in a move that would enter
movement lore, in 2012 Bill McKibben wrote an essay for Rolling Stone on
the ‘terrifying new math’ of global warming: on their books, fossil fuel



companies had reserves five times larger than what could be contained
within a carbon budget for 2°C. If they had them extracted and burnt, the
planet would go up in flames. McKibben declared this industry ‘Public
Enemy Number One’ and proceeded to launch a movement for divesting
from it, activists marching through campuses, churches, pension funds,
philanthropic foundations and other institutions and trying to shame them
into withdrawing their money from this line of business.14

In the waning years of the Kyoto era, ‘stranded assets’ worked their way
up to the top of the climate policy agenda. Indeed, already the year before
McKibben’s Rolling Stone essay, Nicholas Stern – a mild, progressive lord
to match Nordhaus, the Genghis Khan of bourgeois climate economics –
took to Financial Times to warn about a ‘profound contradiction’ between
the stated goals of mitigation and the reserves fossil fuel companies had
earmarked.15 In 2013, Al Gore joined forces with an investment manager by
the name of David Blood to advise the businessfolk reading Wall Street
Journal to sell such assets off. These would soon be stranded anyway,
because of regulatory efforts ensuring 2°C, or even just ‘grass-roots protests
and changing public opinion’.16 (We do not need to resist the temptation to
see some meaning in the authors Blood and Gore coming to Wall Street.) In
the US, the push for asset stranding reached peak proximity to power (so
far) in 2015, when Bernie Sanders introduced the ‘Keep It in the Ground
Act’, which would have banned all new fossil fuel projects on federal land
and called off drilling in the Gulf of Mexico and the Atlantic, Pacific and
Arctic oceans, then still in early stages.17 By the time of Paris, the
resistance stemming from the banks of the Niger and the Napo had
launched the discourse into the metropolitan mainstream.18 It should be
noted that, very crucially, the case made in these years by Stern, Gore,
Blood et al. did not, unlike the IAMs in parallel development, relax the
carbon budget by means of removal technologies.19 The stranding would
happen in their absence.



The climate movement of the second decade did not attain any of its
loftier goals, but it did succeed in this one regard: a cloud of uncertainty
was hung above fossil fuel properties. ‘Much about the fossil-fuel status
quo can no longer be taken for granted,’ three scholars summed up the
situation in 2020.20 A business, until then routine and mundane and largely
inoculated against the presumptions of mitigation, was called into question.
Or, more accurately, the calling into question of this business – a corollary
of the discovery of global warming, feared and fought as such for half a
century – came closer to concretion. This achievement at the level of
discourse was underpinned by local victories: every cancellation of a
pipeline, every decommissioning of a coal mine inflicted losses on their
proprietors. Between 2017 and 2019, to take but one instance, resistance
caused the scrapping of fossil fuel projects in Canada to the tune of 100
billion dollars.21 Such blows stayed at a limited scale, evidently. They
might be considered a form of prefigurative asset stranding.

What would it mean to scale them up? What sort of crisis would that
induce, with what kind of consequences? Would this mode of production be
able to live with asset stranding, or would it rather pose a mortal threat,
beyond the precincts of drillers and diggers and into the vaults of all kinds
of capital? Can it fit into existing theories of crisis, or are we here dealing
with something without precedent? To ask these questions is to size up the
forces that cannot stop at temperature limits.

The Inertia and Exposure of Fixed Capital

If asset stranding is indeed defined as ‘unanticipated or premature write-
offs, downward revaluations, or conversion to liabilities’, we must conclude
that this would fall well within the framework of capitalist normality. That
much is part of the game of accumulation. At the most humdrum level, it
proceeds by discarding old stuff for new: in a matter of decades, VHS



records and analogue cameras came, saw, conquered and went into
obscurity when digital technology flushed them out. Henceforth, a
computer could be given up as obsolete after a couple of years, suggesting a
speed-up of the ‘downward revaluations’. Asset stranding would, on this
view, appear as natural to technological development as abscission to plant
growth. Then there are more upsetting sequences in individual branches –
English canals displaced by railways, or Malayan rubber by the synthetic
variety – and, finally, those epochal disruptions that encompass the world
economy as a whole and shed its leaves, break its branches, knock over the
trunks like a once-in-a-century storm, although the common metaphor for
these events is rather aquatic: in Schumpeterian and other theory, the long
waves of capitalist development.22 One prominent scholar of asset stranding
has indeed pointed to the Schumpeterian version as proof that this thing
‘occurs regularly as part and parcel of economic development’.23 The main
exponent of it, Carlota Perez, conceives of innovation as ‘a bulldozer’
crashing into the old way of doing things, pulverising fixed capital, clearing
the way for the next surge of growth: what happened when steam knocked
out water, when electricity revolutionised everything, when cars and mass
production made whole strata of technologies outmoded, when IT
mercilessly shook out face-to-face services.24 The stranding of fossil fuel
assets would be but another episode of such ‘creative destruction’.25

A similar but more generative conclusion might be derived from Marx. It
flows from the category of fixed capital. Capital as such is self-expanding
value, value in motion, money always swimming through the world and
swallowing it so as to make more of itself, as unable to stop as certain
species of shark, who no longer take in oxygen when they cease moving
and so suffocate and die: perpetual forward motion is their condition of
existence. But for capital to stay in motion, some of it must freeze. To
produce commodities that can be sold for a profit – to produce surplus
value, in other words: the value to be subsequently reinvested for further



valorisation – some means of production must be deployed along the way.
A favourite example of Marx’s is the steam engine. A capitalist in mid-
nineteenth-century England who invested in the production of cotton thread
would first buy a steam engine to power his factory. He would also buy
bales of raw cotton, all of which would make it into this first, inaugural
batch of thread leaving the premises. The material contained in the bales
would then have passed over into the threads, baked into them, so to speak,
and dispatched to consumers in this new guise. But the steam engine would
remain behind after the completion of this first cycle of production, to
animate a second and third and hopefully a thousandth run. It might take a
few hours for the raw cotton to become yarn, but the engine ‘is renewed
only after some twenty years, say’.26 The cotton would become the
possession of the consumer, while the engine remained the asset of the
capitalist. On these accounts, the former classifies as ‘circulating’ or ‘fluid’
capital, the latter as ‘fixed’.27

One should not here confuse fixity with immobility in space. Ships and
locomotives, Marx points out, belong to the category of fixed capital; to
take a contemporary example, an LNG tanker that ferries fossil gas from
Qatar to Germany travels a long way, but it has to make many rounds to pay
off.28 The fixity is a matter of function. The steam engine or LNG tanker is
used in cycle after cycle, contributing to the production of so many units of
yarn or gas, slowly wearing down and losing value – value transferred to
the commodities sold on the market. At the end of its days, ‘eventually’, a
piece of fixed capital ‘expires and its entire value has separated off from its
dead body and been transformed into money’.29 While the functionality is
the defining quality, it cannot be distinguished from materiality: an engine
could impel spinning-machines only by dint of its physical properties. It
functioned and endured because it was made up in a certain way. Fixed
capital does not have to be immobile, but it must possess a durability –
consist of, say, metal not soap – but since no material escapes the laws of



thermodynamics, it too will meet its maker. An engine would someday
break down; a tanker will rust and corrode. This is the ultimate entropic
horizon of fixed capital, the physically determined expiry date, all the way
up to which the capitalist will seek to keep it going.30

Most of this capital, granted, is also fixed in space. It spreads out across
the world as an infrastructure or landscape of heavy pieces linked to one
another, each ‘localized by being incorporated into the earth’.31 This
imparts inertia to capital. The determinate physicality, the piecemeal,
extended transfer of value – or, the long ‘turnover time’ – ties capital down
to its fixed pieces. It becomes defensive about them. It will not lightly
accept any interruption to commodity production, as that will mean loss of
time that ought to be used, first, to amortise the pieces and then to let them
do their work already paid for. To realise and prolong their value, capital
will then restlessly guard the fixed portions of itself and strive for their full
utilisation. Ultimately, the value of this fixed capital ‘is measured by its
contribution to surplus-value production’, in the words of David Harvey;
but due to its heft and rootedness, it is also the case that ‘fixed capital slows
everything down’.32 Capital loses some of its proverbial agility. It might
become loyal to old technological schools. The extant volume of fixed
capital forms, says Marx, ‘an obstacle to the rapid general introduction of
improved means of labour’, normally the best way to maximise surplus
value.33 Capital will not leave the side of its ‘dead labour’, another term for
fixed capital – things once produced by living labour; now lifeless objects.

The flip side to this inertia, however, is that it also exposes capital to its
own development. The longer the life of an engine, tanker or some other
piece, the greater the probability that disturbing things happen while it lasts.
A competitor could, for example, lay his hands on a more efficient steam
engine. If it powered a double row of spinning-machines, cranking out
twice the amount of thread in the same time, the erstwhile pioneer would
have found himself burdened with a superannuated model, now rather a



liability: Marx calls this ‘moral depreciation’.34 The risk inheres in any
investment in fixed capital. The theory of this category is a theory of inertia
and exposure as two sides of the same coin.

In fact, the risk is never far away: moral depreciation happens all the
time, insofar as capital remains on the prowl for technologies of higher
productivity. ‘If the development of fixed capital extends this life, on the
one hand, it is cut short on the other by the constant revolutionising of the
means of production.’35 In the game of competition, passé pieces will have
to be jettisoned by owners who want to stay in the race. Devaluation is
synonymous with the very development of the capitalist mode of
production: ‘a large part of the existing capital is always being more or less
devalued’ in the process.36 Such bitter rejuvenation accounts for the
perpetually unsettled character of this mode. It reaches a pitch of intensity
in moments of crisis. ‘Competition forces the replacement of old means of
labour by new ones before their natural demise, particularly when decisive
revolutions have taken place. Catastrophes, crises, etc. are the principal
causes that compel such premature renewals of equipment on a broad social
scale.’37 The scale is then so broad that devaluation turns into wholesale
‘destruction of capital’.38 This too is to be expected. Precisely because of
the longevity of fixed capital, ‘great catastrophes must occur’ at some point
or other, and then production might come to a full stop, just as feared.
Commodities rot in warehouses. Raw materials lie unused. Machines stand
idle, buildings remain unfinished – ‘all this is destruction of capital’. Under
such pressure, only the very best, least costly fixed capital can survive;
called home to their lord far too early, a plethora of means of production ‘go
to the devil’.39

Crisis is the memento mori of the mode. But it is also a restorative
force.40 It is the autumnal storm that shakes the leaves off old vegetation so
there can be a new season of growth: ‘a crisis is always the starting point of
a large volume of new investment.’41 In the Marxian theory – on this score,



close to the Schumpeterian theory of long waves – self-inflicted destruction
is not only normal but cathartic for capital.42 Marx speaks of a ‘violent
destruction of capital not by relations external to it, but rather as a condition
of its self-preservation’.43 It purges it of ancient dross. The obstacle to the
rapid introduction of the latest tech is removed. Untrammelled, the oldest,
least productive means having gone to the devil, capitalist development can
leap into the next upswing.44

Lincoln, Lenin and Beyond

Where does asset stranding fit into this theory? It would seem to be
something out of the ordinary. Fossil fuel assets will hardly be subjected to
spontaneous redundancy. They will not be stranded either through everyday
competition or epochal crisis: there will be nothing normal about this. The
process will deviate from the standard definition, which is more apt for the
‘write-offs’ described by Marxian and Schumpeterian theory, whether on a
micro-or macro-scale. Perceptive scholars have noted this first qualitative
difference: asset stranding would occur through a transition away from
fossil fuels enforced by political actors, be they governments or movements
or some combination thereof.45 These properties will not crash because
other kinds of fixed capital delivering the same product become more
profitable, or in one of those periodic shakeouts of industries, or as a
cleaning of the slate for the next growth spurt; they will – if at all – be
crashed on purpose, by someone who has decided that we cannot have any
more of this warming. For it to encompass an entire economy, this someone
will have to be a state.

The only way stranding could conform to typically Schumpeterian or
Marxian processes of destruction would be for renewable energies to
outcompete fossil fuels and their technologies, but we shall soon find strong



reasons to believe that this will not happen.46 The very superior cheapness
of the former excludes, we shall see, such a non-political transition. In any
case, the discourse of stranded assets rather formed around the notion of
purposeful crashing. If the political impetus came from place-based and
other resistance, the scientific foundation was provided by the concept of
the carbon budget, giving rise to a more concrete version of a mathematical
equation we have already encountered: a superabundance of fossil fuels + a
limit to global warming + a subject bent on implementing that limit =
stranded assets.

Two bourgeois economists expressed the equation well when they
envisioned a scenario of the climate crisis cooking to a point where the
patience of the public snaps and the state must turn on the culpable
companies. ‘Stranded assets result from the government strategically
deviating from the previously announced policy’ – or, in short, ‘policy
shocks affect capital accumulation’.47 Mark Campanale, founder of the
Carbon Tracker Initiative, the financial think-tank that did most to
popularise the idea on Wall Street and in the City of London, imagined
stranding this way: ‘if we get extreme weather events at 1.5, the
policymakers could turn around and say, “right, everything closes. Nobody
drives a car today. Coal-fired power stations are off. Oil production
stops.”’48 Or, in the words of two other scholars, stranding will take place
‘when the government suddenly wakes up’ – a sort of climate-political
emergency, akin, perhaps, to the revolutionary situation as defined above,
but assumed on purely logical grounds: if the alternative is ‘a global
extinction event’, surely someone will step in to suppress fossil fuels.49

Exactly by what measures would be immaterial. Citigroup, in a report on
the risk, reckoned that states might close down existing installations, or
forbid new ones, or slap such costs on them that they would become
unviable; or demand could simply be choked – either way, an enforced
stranding highly abnormal for capitalist development.50



There was thus a mismatch between the standard definition of stranded
assets and the object of the discourse, for which we can now propose a
correction. We may depart from the definition of fossil capital as self-
expanding value passing through the metamorphosis of fossil fuels into
CO2.51 Asset stranding would then be the politically induced destruction of
value awaiting or undergoing valorisation within the circuits of fossil
capital – abbreviated, the political destruction of fossil capital. This was the
spectre raised in the second decade. Note here that the ‘assets’ up for
stranding are not exclusively assets in the narrow, financialised sense of
recent writing on the topic: assets as things owned with a view to a revenue
stream in the future.52 The future is not all that counts in stranding. In fact,
the past often weighs heavier. If a company has finally, after five years of
construction, opened the gates to a coal plant, the owners’ interest in the
future is first of all retroactive: it is about recovering the advances of
capital; or, allowing the piece to transfer its value to commodities, rather
than seeing that value go to waste. The assets in question, the objects
coming up for destruction are any units of property with value within the
circuits. It was a worry for them that emerged in the second decade.

Apart from the small-scale prefigurations when the resistance won a
battle or two, were there any precedents for such destruction? Some
scholars have pointed to the abolition of slavery. In that case too, an entire
category of assets – namely, enslaved human beings – had their value cut to
zero, not because of write-offs that occur ‘regularly as part and parcel of
economic development’, but because of an ‘enforced prohibition’, which, in
the US, required victory in a civil war.53 Other bad memories might have
stirred as well. Assets have been sweepingly destroyed in more episodes
than this one:

Nothing attests more convincingly to the long-range Communist goals of the policies which
the Bolsheviks pursued during the Civil War than the systematic assault on the institution of
private property … The so-called Land Decree of October 26, 1917, deprived non-peasant



owners of landed property … In January 1918 all state debts were repudiated … Each
[measure] was intended to deprive persons and associations of title to productive wealth and
other assets … The decree of June 28 ordered the nationalization, without recompense, of all
industrial enterprises and railroads with capital of one million rubles or more owned by
corporations or partnerships … The equipment and other assets of the nationalized businesses
were taken over by the state,

whimpers Richard Pipes in The Russian Revolution. Logically, again, asset
stranding would seem closer to Lincoln and Lenin than to Schumpeter and
Marx.54

At a closer look, however, neither case exactly corresponds to it. Slaves
were not fixed capital.55 Cotton gins and steamships were, but they escaped
abolition unscathed. Properties seized by the Bolsheviks, on the other hand,
included the heaviest fixed capital (railroads) as well as the lightest
fictitious capital (bonds); their hammer could strike pretty much anything in
between. They were not out to attack any particular embodiment of capital
– say, slaves or tobacco or fossil fuels – but driven by an inclusive aversion
to the phenomenon.56 With asset stranding, the destruction would have
extra-economic origins – coming from ‘policy’, not market – as in both
Lincoln and Lenin. It would aim straight at one type of material resource, as
in Lincoln. But it would ricochet across the fields of fixed and, as we shall
see, fictitious capital and therefore affect a sweep more similar to Lenin in
its broadness.

More Lenin than Lincoln, asset stranding would brutally activate
precisely the exposure Marx theorised. There would be premature
devaluation en masse because a ‘decisive revolution’ has taken place –
‘catastrophes, crises, etc.’ curving back upon the capital that caused them.
We need not think of this as actual blood and gore coming to Wall Street.
Civil war is not a necessary part of the definition. But the obliteration of
value is a necessary part of the definition of climate action, and if it is
initiated by some political actors, it might – unlike both the American and
the Russian civil wars – run its course through intra-economic processes.57



The spark would come from the outside, but it would burn through the
fossil economy by mechanisms internal to the way capital operates. Asset
stranding, we might say, would be Leninist-Marxist politics, in that order.58

This Exploration Will Cost the Earth

What value is up for destruction? It comes in layer upon layer. Let us
proceed methodically: at the bottom are the geological deposits of fossil
fuels that would have to be ‘kept in the ground’; we have seen how 1.5°C
requires that this fate befalls the generality. But 2°C would be more
charitable. In early 2020, Financial Times informed its readers of the
terrifying math as seen from the other side: 1.5°C would mean 84 per cent
of reserves forfeited; 2°C implies 59 per cent surrendered; but 3°C – the
‘best case for energy producers’ – reduces the figure to 4, or, in other words,
allows for almost all to be brought to the surface.59 These were stocks
already under capitalist ownership. Two years later, the Carbon Tracker
Initiative estimated that oil and gas and coal companies together possessed
reserves ten times larger than what could possibly be dug up without
blowing the 1.5°C budget: a humongous amount to be stranded, already
claimed and bundled up as valuable property – more precisely, in Marxian
categories, landed property.60 Such property rests on ‘the legal fiction by
virtue of which various individuals have exclusive possession of particular
parts of the globe’: a fiction entirely contingent on a particular set of social
property relations, and one with very real consequences.61 Landed property
involves nothing less than ‘the right of the proprietors to exploit the earth’s
surface, the bowels of the earth, the air and thereby the maintenance and
development of life’.62

Fossil fuel reserves booked by a company are bowels of the Earth ripe
for exploitation, but in the contemporary business of oil and gas, they are



not money found on the ground. They are products of hard preparatory
work. Before any reserves can be identified and claimed, there must be
exploration. Once upon a time, such work did, perhaps, conform to the
Tintinesque stereotype of poking the Earth with a few sticks and ‘the inside
of the earth seemed to burst out through that hole; a roaring and rushing, as
Niagara, and a black column shot up into the air’ and ‘came thundering
down to earth as a mass of thick, black, slimy, slippery fluid’.63 In Upton
Sinclair’s Oil!, the most detailed account of petroleum exploration in
Anglophone literature, narrating the boom in southern California in the
1920s, Dad, the obsessive entrepreneur, literally stumbles upon the black
gold.64 While out hunting quail with his son, the latter steps into a crevice
filled with oozy bubbling oil.65

Yet even here, in the early days of petroleum, exploration was laden with
fixed capital. Sinclair describes in detail the machines rolled out over the
hills in search for oil. A steam engine labours day and night to drive the drill
into the Earth, abetted by cement and cylinders and chains and mixing and
riveting machines: ‘it took money to drill an oil well out here in
California.’66 ‘People kicked at the price of gasoline, but they never thought
about the price of drill-stem and casings!’67 It’s the same story in Cities of
Salt, the first fifteen chapters of which undoubtedly form the most powerful
account of oil exploration written in any language. The arrival of oil in the
Arabian Peninsula is heralded by an army of machines. The Americans
burst into the oasis of Wadi al-Uyoun with crates and ‘large pieces of black
iron’ and all manner of alien, roaring, flashing machines for locating the
liquid.68 Abdelrahman Munif had a PhD in petroleum economics and a
career in the Iraqi oilfields behind him when he wrote this nonpareil
masterpiece of fossil fuel fiction.69 His hero, Miteb al-Hathal, ‘the
troublemaker’, prophesises the death of the oasis and the end of the world
as soon as the American explorationists show up. ‘Be assured of this,
people of the wadi – if they find what they’re after, none of us will be left



alive.’70 When they set their drills and other mechanical accomplices to
work, he can barely contain himself. ‘In the wink of an eye they unleashed
hundreds of demons and devils. These devils catch fire and roar night and
day like a flour mill that turns and turns without tiring out and without
anyone turning it. What will happen in this world? How can we kill them
before they kill us?’71 The catastrophe begins with fixed capital.

If oil exploration required the mobilisation of fixed capital already in
interwar California and Arabia, however, that was nothing compared to
twenty-first-century business practices. They were distinctly more ‘capital-
intensive’, to use mainstream jargon. The tracking down of supplies
involved increasingly advanced technologies, such as the latest models of
‘airborne magnetometers’, instruments attached to aeroplanes or helicopters
– or, increasingly, drones – flying over the Earth and scanning its bowels.72

With drones, companies deepened and widened the ambit of the search.
They ‘could be deployed to provide access to hard-to-reach areas, such as
vertical or overhanging rock outcrops’ and send back three-dimensional,
‘hyperspectral’ images, maps of the subsurface drawn in the stark colours of
an oil spill.73 Such nimble little pieces of fixed capital marshalled and
condensed the ever-growing ‘general intellect’ of geophysical science in the
hands of the explorationists, who, of course, had always relied on it.74 Both
Oil! and Cities of Salt depict them as carriers of mechanised knowledge.75

But as the industry had to go farther afield to find reserves, the work
became heavier with that load – particularly when it went offshore.
Detecting oil in deep or ultra-deep waters demanded, among many other
things, ‘drillships’, special-purpose vessels sailing between sites to plumb
the depths, sending equipment down through the opening or ‘moon pool’ in
the hull.76

We can here discern a historical tendency of great import. It has been
forthrightly formulated by Equinor, the leader of the Norwegian pack of
hunters, scouring through the waters of the North Sea, the Arctic, the Gulf



of Mexico, Brazil, Angola, Tanzania: ‘most of the easy-to-find oil and gas
in the world has already been discovered, forcing our explorationists to
continuously come up with innovative ideas and utilising the latest
technologies.’77 Or, there is a tendency of fixed capital in hydrocarbon
exploration to rise over time, as absolute volumes and in relation to any
quantity of oil discovered. The longer fossil capital continues to operate, the
more of the easily accessible oil and gas supplies are consumed, the greater
the lengths companies must go to find new ones: and this is possible only
by means of larger quantities of dead labour.78

The tendency received its first sustained literary expression in 2023,
with the appearance of The Black Eden by Richard T. Kelly.79 Set in the
North Sea, it follows the two friends Aaron and Robbie, initially bound by
the shared taste for diving, as they are pulled down the vortex of oil. In the
late 1950s, companies have turned their searchlights into the waters off
Scotland. A top advisor to the British minister of petroleum lays out the
challenge:

Where oil is drilled for, sir, it is won only by great expenditure and risk. In the case of the
North Sea this truism would apply many times over. I admit, I struggle myself to imagine
what sort of technologies could withstand that environment – certainly not the ones at hand.
However, any party that sets itself to such a titanic endeavour should, I think, enjoy a measure
of our encouragement.80

The American company leading the charge, Paxton Oil, deploys dynamite
to blast through the seabed. Hired as a freshly graduated geologist, Aaron is
told by Mister Paxton, the swashbuckling owner, that ‘we ain’t hunting for
gushers no more. We gotta go deeper – however hard that is,’ the sign of a
new era: ‘it ain’t like there’s gold under your feet no more. This oil is hiding
some.’81 Aaron becomes the chief explorationist on a rig, while down in
Westminster, the government decides to back the charge, in all its
expensive, hazardous, technologically daring character: ‘this exploration
will cost the earth. It will be highly dangerous – it will cost lives, of that



you can be sure. It will require extraordinary skill, in conditions where the
old tools simply will not cut, so that will call for innovation, too,’ the
advisor presses the case.82 And indeed the specially devised installations
turn out to be gargantuan. When Robbie first sets eyes on the platform
where Aaron will provide the scientific expertise and he the muscles of
manual labour, he has the impression of a mythological beast, ‘some ancient
skeletal sea-creature protruding from the waters as though shackled there’.
On this island of metal, there is an ‘overpowering stench of diesel’
accompanied by a ‘monstrous roar and vibration’, something so large as to
reduce humans to pygmies.83

It takes nearly 300 pages and more than one decade before any oil is
discovered. On the way to the hidden gold, Aaron oversees the drilling of
one dry hole after another, fears for his reputation, fancies himself an
alchemist and feels himself going mad. His geology teacher, who once
advised him to go into this business, has an epiphany: news of oil spills
convinces him that the race leads into the abyss. He now counsels his
former student to return to the surface before it is too late. But in the
character of Aaron, investments in fixed capital are mirrored by those of a
psychic nature: ‘I’ve gone so far down a road now, made commitments. The
further you go with something … it gets a lot harder to turn around.’84

When production finally gets underway, the instruments are so massive that
Kelly again turns to similes of the mythic and the ancient: there lies the
newly constructed platform,

that great skeletal beast that has dominated the view from above for so long – now complete
and ready to serve. However brutal in aspect, it has a majesty of sorts, like some ancient
pyramid, resting in its purpose-made concrete basin, waiting to be towed in the Firth for its
great reckoning with the seabed a hundred miles out.85

Like any novel of fossil fuel fiction, The Black Eden is pervaded by
forebodings of disaster, the lives of Aaron and Robbie ruined by oil, more
literally so in the case of the latter. The plot is punctuated by two lethal



accidents: in both, recently acquired pieces of fixed capital are accorded
greater value than life. Investors would rather sacrifice workers than lose
time for recuperating outlays. As they die deep under water, the divers are
almost literally pressed down by the millstones of dead labour; although set
in the 1960s and ’70s, the imagery and narrative logic of this story are
entirely in the spirit of the 2020s. So is the reaction to a proposal to revoke
rights to drill. ‘I reckon those companies who’ve sunk a load of money into
buying the licenses might not be best pleased to see them cancelled.’86

Fossil Terre–Capital Goes Home to the Devil

What does this tendency imply for the prospect of closing up already
booked reserves? Note: not reserves necessarily deep into development but
reserves only just discovered and claimed. These form a type of property of
a peculiar nature. It might seem as if they slip through the net of the
category of fixed capital and end up on the other side; a steam engine in the
hills of southern California or a drillship shuttling between the North Sea
and Angola would seem a better catch. The reserves would then be
commodities. But this would be an erroneous conclusion, for two simple
reasons. First, a piece of fixed capital deployed in exploration does not
produce the reserves, in the way, say, a spinning-machine produces yarn:
rather it uncovers them, or makes them accessible for extraction. Second,
the reserves are not normally put on the market, but rather jealously
guarded as the most treasured possessions of the companies in question.
(‘“True?” echoed Dad. “Why, boy, we got an ocean of oil down underneath
there; and it’s all ours – not a soul can get near it but us!”’ [Sinclair].87

‘“Under our feet, Ibn Rashed, there are oceans of oil, oceans of gold,”
replied the emir’ [Munif].88 ‘You got rich – you got rich, not some other
bastard’ [Kelly].89 Although it does, of course, happen that hydrocarbon
companies trade reserves: in its sad annual report for 2020, to take one



random example, Equinor reported that it had sold off its assets in the
Bakken Formation to a smaller Houston-based company.90)

Should we instead conclude that reserves are simply like land in the
landed property of a farmer? When outlining his theory of landed property,
Marx focuses on the case of wheat cultivation, but he tells us that ‘instead
of agriculture, we might equally well have taken mining, since the laws are
the same.’91 Here he probably has coal foremost in mind. And coal is
indeed much like farmland: fairly easy to find; a lot must be done to prepare
it for production, but the discovery as such is a reasonably straightforward
affair, in nineteenth-century Britain as well as in, say, twenty-first-century
China.92 But with oil, things are different. This is laid out with clarity in a
state-of-the-art handbook for the third decade, written by Hussein Abdel-
Aal, an Egyptian professor of petroleum engineering with experience
ranging from Texas to Dhahran:

Oil searchers, like farmers and fishermen, are actually in a contest with nature to provide the
products to meet human needs. They are all trying to harvest a crop. But the oil searcher has
one problem the farmer does not have. Before the oil man can harvest his crop, he has to find
it. Even the fisherman’s problem is not as difficult, since locating a school of fish is simple
compared to finding an oil field. The oil searcher is really a kind of detective. His hunt for
new fields is a search that never ends; the needle in the haystack could not be harder to find
than oil in previously untested territories.93

The same applies, naturally, to other minerals – think gold or rare earth
metals – but there is a specificity to fossil fuels, in that they have for two
centuries been the general energetic lever for surplus-value production and
drawn capital of unparalleled magnitude into exploration.94 Their place in
the metabolic processes of the capitalist mode of production has become
rather like that of grain for the early agricultural civilisations. The reserves
serve as the substratum for all circuits of fossil capital; for the companies
that own them, as the immediate basis for surplus value to come.95 Equinor
can pump oil and gas to sell at a profit only insofar as it has managed to



unearth fields. They and they alone guarantee that the commodity – the
hydrocarbons, in this case – will materialise: the capacity to produce
surplus value is a function of discoveries made.96

And those discoveries presuppose, as we have seen, the sinking of fixed
capital into the Earth. Something loosely similar happens in agriculture,
when a farmer brings into cultivation fields of low fertility by, for example,
using ‘certain liquid fertilizers’ and ‘special ploughs’ to master heavy,
clayey soil, or building drainage ditches or levelling hills.97 Marx here
speaks of ‘capital fixed in the earth’ and comes up with the Gallicism ‘la
terre-capital’. One of the least developed categories of Marxian political
economy, ‘terre-capital’ signifies patches of the globe into which fixed
capital has been incorporated, whether transiently (fertilisers, remote
sensing) or permanently (ditches, rigs). Through such terrestrial extension,
there emerges ‘one of the categories of fixed capital’.98 Unless we want to
coin a new term – say, ‘substratum capital’ – this one appears the most apt
for hydrocarbon reserves. To distinguish it from agriculture and other
mining, we might want to speak of ‘fossil terre–capital’. Unlike in farming,
in a narrow but significant distinction, fossil terre–capital would here mean
capital fixed into the Earth in the process of making the desired
subterranean land appear as such.99

If some state or other entity were to declare such land undesirable, it
would mean a terrific disaster for its owners, even before a single barrel of
oil or gas has been pumped, for reasons that should be obvious: those
owners must ‘recover the capital spent in the pre-oil-production phase’.100

The more capital spent, the greater the terror of leaving reserves unused.
The tendency of fixed capital in hydrocarbon exploration to rise over time –
or, the build-up of fossil terre–capital on the frontiers of oil and gas – makes
for enhanced inertia and exposure: more to be lost from mitigation; all the
more reason to resist it. A company might have spent a decade and ‘many
millions of dollars’ to get a pool of oil and gas ready to go onstream; ‘and



also, all this time, the process is constantly repeating itself as more oil is
being discovered, more oil is being developed, and more oil is being
produced.’101 The inertia and exposure enhances itself. As of the early third
decade, exploration continued at full tilt – ‘we will drill between 20–30
exploration wells each year moving forward,’ Equinor announced.102

Along some frontiers, the work had only just begun. ‘Harsh deepwater
and ultra-deepwater areas, such as the Gulf of Mexico, North Sea, Africa
coast [sic], South China Sea, and the Coast of Brazil’ – the Arctic here
unmentioned – ‘have tremendous natural resources and billions of potential
barrels that are yet to be explored,’ in the estimation of one survey.103 The
profit bonanza of 2021 and 2022 sent drillships flying out on the seas,
particularly off the northern coasts of Latin America. ‘The untapped
potential of deep-water reserves offers new appeal since shallower fields
have been more thoroughly exploited,’ commented Wall Street Journal.104

If these efforts were successful – a question more of politics and profits
than technical feasibility – the figures for fossil fuel reserves to be
renounced for any given temperature limit would rise: if 2°C required 59
per cent in 2020, this could be, say, 69 per cent in 2030 solely due to a
growth in the reserve base.105 While the stranding would then have to be
more comprehensive, it would also exact a higher tribute per unit of supply.
More fossil terre–capital would have to go to the devil for every quantum of
discovered hydrocarbons kept in the ground.106 As for coal, the situation
would be rather the reverse: because of their enormous superabundance,
proportionately more of the coal reserves must be foregone for any given
temperature limit; and for the same reason, less fixed capital is at stake.107

This is one reason why the hydrocarbon sector looks likely to dominate the
terrain of the overshoot conjuncture.

At the most basal level, then, asset stranding would mean the political
destruction of fossil terre–capital, divided between the company owning the
reserves and the agent, typically a state, owning the land and sea in which



these have been found. The former usually acquires a license from the
latter: the company a producer of surplus value, the state a collector of
ground rent.108 Needless to say, the state would lose out too, if this source
of ground rent – or, government revenue – would be corked. States are
usually not entities whose sole raison d’être is to produce fossil fuels for the
market (think the state of Guyana vis-à-vis Exxon). They would retain a
larger potential for reinvention after the stranding. But for the companies,
the loss of fossil terre–capital would be the beginning of a process of
complete demolition.

ExxonMobil Was Right

At this point, some might ask: but was not oil supposed to come to an end?
In the years between 9/11 and the global financial crisis, a minor hysteria
spread about the imminent peak and decline of oil production. No more oil
was to be found. The depletion of the last reserves, acute shortages,
incurable price shocks were just around the corner; in preparation, shelves
filled up with books like The End of Oil, The Final Energy Crisis, Half
Gone, Out of Gas.109 The theory was that output from any given oil
reservoir follows a bell-shaped curve. It rises and rises, until half of the oil
is gone, and then falls and falls to zero. After the peak, volumes can only
shrink; unlike previous oil crunches, such as in the 1970s – ‘emotional and
political reactions’ – this one will last forever, as it is caused by absolute
physical limitations.110 Petroleum-dependent society hits a wall of vertical
price rises. Conceived as one single oil reservoir, the world – so the
proponents of the theory claimed – was rapidly nearing ‘peak oil’: one
seminal text predicted that it would happen in the mid-2000s.111 More
precisely, another ventured that the global ‘peak will occur in late 2005 or
in the first few months of 2006. I nominate Thanksgiving Day, November



24, 2005, as World Oil Peak Day,’ beyond which there would be only
declension.112

No such thing transpired. There was no peak oil, just an unremitting rise
in output – with the exception of the crisis blips of 2009 and 2020 – such
that in 2019, global production volumes were 14 per cent higher than in
2005, when, according to the theory, they should have dropped by at least
10.113 The US did experience a peak in 1970. This was the main empirical
prop of the theory. But confounding it, output from this original palace of
petroleum started growing again in 2009, until by 2018 the previous peak
had been eclipsed and the US returned to pride of place as largest producer
in the world, with no signs of let-up.114 Norway hit a first peak in 2004: but
on the back of the bonanza and frenzy, it moved towards the same heights
again.115 The curves did not have the shape of a bell. In the second decade
of the twenty-first century, the notion of ‘peak oil’ underwent extreme
moral depreciation, remembered, if at all, with cheeks flushing; rarely has a
prediction been so rapidly disproven, and rarely have critical scholars –
those who fell for the theory – followed such a flagrant red herring.116 The
problem was never too little oil.

The theory erred because it underestimated, most obviously, the
productive forces of primitive fossil capital. Tar sands, shale, deepwater –
all unconventional resources and exotic frontiers were written off as so
many mirages, the dispelling of which would leave the world ever more
dependent on a few sources of crude in the Middle East.117 By the early
2020s, the situation was exactly the reverse: a greater diversity of
hydrocarbons than ever, the US resurgent. Fracking, of course, was a game
changer.118 By pumping chemically slickened water and sand into shale
rocks, producers could open thousands of fractures, passageways through
which molecules of oil and gas would flow into a well: a technology for
wringing hydrocarbons out of the most recalcitrant grounds. At the height
of the peak oil hysteria, ExxonMobil intervened with an advertisement



dismissing the theory as ignorant of how technology works. Not only did
new fields keep coming online, but innovations such as ‘multidimensional
mapping tools and advanced drilling techniques have improved our ability
to recover oil from previously discovered fields’ – secondary fossil terre–
capital, as it were, making more of the subterranean deposits appear in
desired form.119

The theory erred, furthermore, because it underestimated the political
power of capital: in the early twenty-first century, peripheries were prised
open for owners of the most advanced machinery, from Iraq to the Arctic,
Guyana to Ghana.120 But the main mistake concerned technology. ‘We’re
limited not by the amount of oil in the ground, but by how inventive we are
about reaching new sources of fuel,’ Wall Street Journal relayed the opinion
of industry experts.121 The Journal was quick to note, however, that
technology comes with a fee: for every innovation wresting more oil out of
stone or seabed, the costs rise. This was the rational kernel of peak oil
theory, lost in the errors of a linear Malthusianism. When the most pliable
fuels closest to the surface have been used up, capital moves on, arming
itself with fixed pieces that allow volumes to keep growing – at the price of
more value sunk into the ground. Here was that rare case when bourgeois
optimists got it right. And that was the disaster. With the passing away of
peak oil theory, there was much braggadocio and schadenfreude, but a more
fitting emotional response would have been grief.122 Had the peak
happened on Thanksgiving Day 2005, the carbon budget for 1.5°C would
not have been so close to depletion.123 Instead, fresh forms of fixed capital
rendered the fears null and void and by the same measure expanded the
value that would have to be destroyed, a spiral continuing to push oil
upwards and fortify the obstacles to mitigation.

Over the course of the 2010s, the discourse of stranded assets turned that
of peak oil inside out. The world was drowning in supplies. The task was
not to prepare for their drying up, but to get out of them as from an



inundated city: an artificially induced ‘peak demand’.124 ‘Reserves are
already too high for global warming and are growing faster than ever
before,’ read one assessment from 2020; or, ‘producers are now sitting on
more carbon than ever’.125 The outlook was for business as usual to
continue until the year 2200, the default trajectory perpetuating itself
through profits, growing reserves, more profits, and so on.126 Another two
centuries of fossil capital: there were no theoretical or empirical grounds for
counting on less.

Layer upon Layer of Value to Be Destroyed

But pieces of fixed capital are not, of course, constructed solely for the
moment of exploration. Rather they form nested dolls, with fossil terre–
capital the innermost doll enveloped by fixed capital for the actual
extraction of oil and gas, and further on. The tendency of fixed capital to
rise pertains to all these moments, which are often blurred, so that, for
example, fixed capital for production is also secondary fossil terre–capital;
and as the dolls expand and fuse, they become ever more ‘monstrous’, to
borrow a key adjective from The Black Eden.

Once hydrocarbons have entered the phase of actual production, they
can be brought from fields to fireplaces only via links of fixed capital
starting at the wells themselves. If these are located offshore, the oil will be
pumped through a platform. Cities of steel, offshore platforms contain
entire districts of fixed capital: towers, gangways, cranes, control rooms,
helicopter pads, boat landings, not to mention the facilities for workers,
ranging from bunk cabins to gyms and game rooms – all built around the
central rig for round-the-clock drilling into the seabed. Here too, the second
and third decades saw trends of digitalisation and automation, with robots,
sensors and lasers coming on board.127 Many platforms in the more mature
parts of the North Sea and the Gulf of Mexico were then in their forties.



Their expected lifetime had been twenty-five, but owners were constantly
‘looking at how to extend asset life – working out options to get more from
their existing assets’; flying drones around the platforms to inspect their
structural integrity and identify needs for patch-up came into vogue.128 So
did new technologies for keeping corrosion at bay.129 On the deep and ultra-
deep frontiers, intense waves and winds and freezing or tropical
temperatures nibbled away at the pieces, but owners strove to push back
this entropic horizon by means of subsidiary machinery.130 Engineers were
coming up with designs that would keep the platforms going for one
hundred years.131 Were they to succeed, a structure launched in, say, the
2030s would have a preliminary expiry date in the 2130s, underwritten by
an initial outlay of perhaps 1 billion dollars.132

Oil pumped from the ground must be stored on the way to combustion.
Hence the storage tanks, the white or grey silos ubiquitous in the petroleum
landscape.133 Then there are the refineries, with lifetimes of up to sixty
years.134 ‘There’s going to be an awful lot of oil refinery capacity the world
doesn’t need in a 1.5 degrees world, that’s going to have to be written
down,’ said Campanale in early 2023.135 At that point, the largest refinery
in Mexico, built to the tune of some 20 billion dollars, came closer to
inauguration day, and Aramco was readying to bless not only Pakistan but
also China with fresh new mega-refineries – soon in year zero out of an
expected fifty or sixty.136 Older generations kept being patched up and
refurbished. ExxonMobil undertook the first major expansion of US
refining capacity in a decade in Texas.137 As anyone who has had the
misfortune of visiting the Houston Ship Channel – possibly still the largest
petrochemical complex in the world – will know, the sheer mass of fixed
capital here in line for retirement is breathtaking.

It is no less so in the phase of transportation. ‘Oil and gas pipelines act
as veritable arteries inside the Earth. Using extensive steel and plastic pipes,
they transport gas and oil throughout the planet,’ Abdel-Aal waxes



lyrical.138 Then there are the super-tankers crisscrossing the high seas,
newer models tending to be ‘stronger, more maneuverable, and more
durable than their predecessors’.139 Not to be forgotten is the equivalent
infrastructure for coal, stretching from mines via railroads and storage
facilities to ports and ships. And then we still have not mentioned the plants
where those fuels are burnt for electricity.140 All in all, in the layers above
the fields and seams, there resides ‘the largest network of infrastructure ever
built, reflecting tens of trillions of dollars of assets and two centuries of
technological evolution’, in the balance because of climate policy – not
existing policy, to be sure, but the possibility of one.141

So far, we have stayed within the circuit of primitive accumulation of
fossil capital, where fossil fuels are the commodities holding the promise of
profit: the molten core of the totality.142 But the fuels are then used as
accessories in every other form of production. In the former circuit, fossil
fuels are the output; in the latter, an input in the process of producing profit
– what we might call fossil capital in general. Consider the steel industry,
responsible for nearly one tenth of total CO2 emissions in the early third
decade. Conventional blast furnaces were by this time still melting most
iron ore. With a turnover time spanning decades, they were built to generate
heat above 1,000°C by the burning of coke, their cauldrons of fire and lava
streams fed with this and no other hyperpotent kind of coal. A ‘policy
shock’ would cause ‘cascades’ of asset stranding rippling into steel plants,
as well as any number of other establishments predicated on fossil fuels.143

If it were to shut down the production of fuel (the primitive circuit) it would
also slake the derivative fires (the general circuit). Both circuits must come
to a complete end: this is the meaning of mitigation in its original form. But
whereas companies producing oil and gas and coal must cease to exist as
such, a company manufacturing steel can in principle survive by exiting the
circuit of fossil capital in general – by using other inputs than coke, that
is.144 Still the transition might be traumatic.



Whether a piece of fixed capital in the general circuit would come in for
destruction depends on its physical properties.145 An electric arc furnace
running on electricity from a gas-fired power plant to melt scrap metal into
steel could just as well run on electricity from a wind farm; a welding robot
has no umbilical cord to fossil fuels specifically. But a blast furnace can
have no second life after coke. Insofar as investment in irredeemably fossil
fuel– dependent fixed capital within the general circuit proceeds apace,
stranding would mean destruction of massive, indeed growing amounts of
value here too. And on the other side of the primitive circuit, there are the
suppliers of its fixed capital – the Halliburtons of the world, the
manufacturers of drillships and offshore platforms and conveyor belts for
mines and all the rest, who would lose not only a market, but possibly also
tools of use only in such construction.146

Then there are the airports of the world. While non-fossil aircraft
propulsion may be on the horizon – we shall return to some possibilities
below – a policy for 1.5°C would have to close much aviation down,
because it would be decades before any such replacements could be
delivered at scale; likewise for 1.7°C, probably 2°C too. Built to last for
decades if not centuries, airports embody capital as deeply sunk and widely
sprawling as can be.147 And what of the hotels built around them?148 And
what of the financial investors bankrolling all of this? Consider a bank that
has furnished a series of newly opened hotels with hefty loans, and now the
hotels must close because traffic at the airport has been choked … and what
then of the bank that has, in turn, invested in this hotel-investing bank,
while also waiting for steel companies to repay their loans for blast
furnaces?

Liquidating Lundin



But before the loans, there are the stocks. They take us back to the reserves.
To own a share in a publicly traded company is to have a legal claim to a
slice of the surplus value it is undertaking to produce. The price of the share
depends on the value investors expect to see.149 ‘The market value of these
securities’, Marx recognises, ‘is partly speculative, since it is determined
not just by the actual revenue but rather by the anticipated revenue as
reckoned in advance’; and in the case of fossil fuel companies, the
anticipations are founded on the reserves, the bedrock for surplus-value
production in this line.150 It follows that the market value of the shares of
these companies is determined by the reserves on their books.151 Most
highly appreciated are ‘proved’ reserves, or those considered a safe bet for
extraction; some way behind stand the ‘probable’ backups, trailed by the
‘possible’ cache, deemed to have the highest probability of being
overestimated or even unusable.152 When a hydrocarbon company
announces a credible discovery, the stock market pays its compliments.153

To take but one example, in 2011 the curtain was lifted on a particularly
huge oil field off the southern tip of Norway, by the proud Swedish
discoverer Lundin Petroleum.

(A company with a noteworthy history, to be told here only in brief.
There once was a family of German aristocrats who owned a shipyard in
Odessa. It specialised in steamers for the river Dnieper. During the
revolution of 1905, the young boy of the family, Willy von Wagner,
concocted a ‘stink bomb’ to throw at the revolutionaries, an admixture of
his own urine and dog poop. When the First World War broke out, the
family decamped to Vienna, where it would later move in White émigrés
circles; attempts to return to the shipyard and estate ran aground on
Bolshevik power. Willy’s sister Maria ended up in Sweden. She married a
chemist, surname Lundin, with whom she sired a son in December 1932:
they gave him the name Adolf H. (H. for Henrik). Tragedy hit the family in
1940, when Willy, a fully committed Nazi, died during military action in



Norway.154 After the war, Adolf H. Lundin built one of the most successful
enterprises of the golden age of Swedish capitalism; a rabid anti-
communist, aficionado of the apartheid regime, sponsor of Ronald Reagan’s
election campaign in 1980, Adolf H., who never modified his name,
amassed a fortune from minerals, focusing increasingly on oil and gas.155

With his wife, a scion of Swedish cement capitalists, who had likewise been
staunchly supportive of Nazi Germany during the war, he sired the sons Ian
and Lukas.156 He discovered parts of the North Field in Qatar, later
recognised as the world’s largest trove of fossil gas. In the late 1990s,
Lundin Oil, as his enterprise was then known, entered Sudan and egged on
its army to burn down villages and commit massacres so as to open up
southern oil fields for extraction; as of 2023, a trial against the company for
complicity in war crimes was still ongoing.157 But in the early 2000s, the
Lundin enterprise, now run by Ian and Lukas, shifted its focus to Norway.
Seventy years after Willy fell, the sons of Adolf H. found a particularly
huge oil field.158)

On the day of the announcement, the stock markets rewarded Lundin
Petroleum with a 30 per cent rise in its share.159 The single largest
discovery of oil in the world in 2011 – ‘it will have a huge positive impact
on our future production’, Lundin exulted – it drove a doubling of the price
over the course of that year.160 (On one count the following year, the
Lundin stock had risen more than that of any other European company over
the past decade.161) But only in the next few years did it become clear just
how huge this particularly huge oil field was: as of the early third decade,
by far the largest in Europe, measured in proved reserves remaining.162

Known by then as Johan Sverdrup, the treasure had been divided between
Equinor, main operator of the field, Total and Aker BP.163 A new page was
turned in the history of the Lundin enterprise when it merged with Aker BP
in the summer of 2022, under a deal that transferred its Norwegian assets to
that company. To mark the occasion, Ian Lundin gloated that the family



firm had ‘grown into something none of us dared to dream of, with the per
share value having grown around 150 times [in two decades], providing a
compound annual average return to shareholders of 28 per cent for over 20
years’ and – no mere boast – having ‘flourished into one of the leading
exploration and production companies globally’.164 Johan Sverdrup was its
biggest gift to the world.

The field was officially inaugurated on 7 January 2020, around the time
when, on the other side of the world, the Australian bushfires culminated:
‘some people are saying we should stop producing oil altogether, for the
sake of the climate. But we believe Johan Sverdrup is a prime example of
exactly why we shouldn’t do that,’ Equinor submitted.165 The first phase of
the project included four platforms; a second phase, completed in late 2022,
added a fifth plus twenty-eight new wells to this ‘highly profitable project’
(Equinor again).166 A reporter from Bloomberg then paid a visit to the site,
which looked like five yellow-and-grey Meccano blocks linked to each
other over the deep blue sea. She witnessed employees gathering for a
speech from the Norwegian oil minister ‘in a room resembling a hotel
lobby, with soft leather chairs, a chess set and glass jars filled with candy.
Down a flight of stars in the canteen, a grand piano stood off to one side’:
she marvelled at the ‘surprising level of comfort’ for an establishment this
far out into the sea. ‘The platform is so large that workers get from one end
to the other using three-wheeled push bikes, traversing the 1 kilometer
distance through enclosed walkways that link its five individual parts.’167

Johan Sverdrup was then on the way to cover 7 per cent of oil demand in
Europe. A third phase was on the anvil, expected lifetime at least fifty
years, further exploration in Norwegian waters on the uptick.168 (‘Will you
leave profitable barrels behind in your energy transition journey?’ one
representative of the largest Swedish bank asked the CEO of Equinor. ‘No,’
he responded. ‘We don’t plan to do that. We plan to develop the oil.’169)



As of the early third decade, mitigation in Europe had thus come to
mean, by absolute definition, the strangling of Johan Sverdrup a few years
into its life in valorisation. So, imagine the Norwegian state has a change of
heart. Imagine it proclaims that all oil production in its territorial waters
will be terminated by 2034, so as to retain a chance of staying within the
carbon budget for 1.5°C: this would be an out-and-out disaster for some,
not only because of the fossil terre– capital and other fixed capital
liquidated, but also because the share prices of every company involved –
Equinor, Aker BP, the various later iterations of Lundin – would collapse.
The loss of Johan Sverdrup alone would send their valuation on stock
markets plummeting. Indeed, an ‘off-limits’ sign on even a minor set of
proved reserves would hang a question mark over their future as whole, in
the eyes of those who buy and sell shares: might their business model be
nearing its end? How can we trust that other reserves will not also share the
fate of limitation? If this deposit is put out of bounds, why not also deposit
X and Y, including those yet to be discovered? Shares of companies
engaged in the primitive accumulation of fossil capital would be sensitive to
any restriction on the tapping of booked reserves – one reason among many
that mitigation in the third decade, if not before, took on a quality of all-or-
nothing.

A Tangle of Fossilised Circuits

Shares melting away towards zero value would be disastrous, first of all, for
the issuing companies, because they rely on them for capital to accumulate.
This has been the case since the childhood years of fossil capital. The rise
of steam power in the second quarter of the nineteenth century proceeded in
tandem with the ascension of the joint-stock company form, the two so
tightly interlinked in British economic history as to merit a separate study
of the connection; the classic example would be railways.170 These required



money beyond the reach of any single person. ‘The world would still be
without railways if it had had to wait until accumulation had got a few
individual capitals far enough to be adequate for the construction of a
railway,’ Marx commented in 1867: but railways were built ‘in the
twinkling of an eye, by means of joint-stock companies’.171 Only by
pooling money together in corporate entities with shared ownership could
investors fund the requisite fixed capital. Because fossil capital advanced by
spreading out heavy pieces of machinery, it had to boost the joint-stock
company form, the scales of both growing in a relation of mutual
dependence. ‘The shares in railway, mining, shipping companies’ – the
three ventures characteristic of the steam era – ‘represent real capital’,
money injected into metabolic processes so as to come out larger on the
other side, not only as inflated wealth but also in the physical form of more
‘railways, mines, steamships, etc.’.172 There was, of course, in Marx’s
reading, something imaginary and fantastical about all this wealth traded on
paper, but it rested on real goings-on in pits and boiler rooms and spurred
on their proliferation.173

Fossil fuels and financial flows were tied together from the beginning in
the knot of fixed capital, and so they have remained. In the event of
stranding at some point in the twenty-first century, victimhood would be
dual and joint: companies active in the primitive circuit would be
asphyxiated of capital for further accumulation and chunks of the stock
markets would go down with them. If the stock market is the place where
legal claims to future surplus value are traded, based on the forecasts of
such value; if one segment of companies have the basis for their value
contracting or even outlawed in one go; if these companies have hitherto
been highly valued and much traded, then the markets themselves might
implode.174

So much for the market for shares or stocks or ‘equities’ – titles of actual
ownership. Alongside it, there is the market for credit: money lent to a



company on the condition of repayment with interest. Credit, likewise, has
the function of taking the entrepreneur beyond the confines of his own
pocket. Here we encounter the circuit of interest-bearing capital, or money
lent out by its owner to course through the process of production, where the
borrower puts it to work and engages it in the creation of surplus value,
some of which returns to the lender, at the agreed-upon date, in the form of
interest.175 Money is hired out to finance sundry purchases, not the least of
fixed capital. It enables projects unaffordable for even very rich individuals
– say, a coal mine in the Cape Colony, or a pipeline running from the Niger
Delta to Europe, or five oil platforms linked as one.176 Indeed, the rise to
prominence of interest-bearing capital in advanced capitalist countries is
rooted in the need to fund lumpy, long-term investments in fixed capital.177

‘So much financing we need that’s just fresh air for now,’ whines one
entrepreneur trying to enter the emerging offshore business in The Black
Eden.178 The more expensive the means of production, the more dependent
the individual capitalist becomes on borrowing from other capitalists; the
longer the time it takes before they throw off actual commodities, the
greater the need to arrange for repayment in the future.179 It follows that
increased fixed capital formation necessitates increased integration into
equity as well as credit markets – or, to use a pregnant Marxian phrase, into
‘the common capital of the class’.180 The more the primitive and general
circuits pass through fixed pieces – stretching from ever-larger platforms to
ever-larger airports – the more integrated they have to be into the circuit of
interest-bearing capital (and, we might add, dividend-expecting capital).
Only by dipping into the widest and deepest pools of the class can capital
make the pieces tower high.

If integration of this kind had been going on since the nineteenth
century, it had gone so far as to raise the stakes to stupendous proportions
by the early twenty-first. In an illuminating paper on asset stranding
commissioned by the European Parliament in 2022, Winta Beyene and her



colleagues stress the fact that ‘banks have traditionally been large lenders to
the fossil industries. This, combined with the fact that the fossil fuel
industry is very capital-intensive and requires financial resources for its
operations, substantiates a big impact that the banking sector may have on
future fossil fuel procurement’ – and, of course, vice versa.181 Flipping the
script, any limitations on fossil fuel infrastructure would endanger the
common capital of the class by which it has been financed. The dangers
have grown pari passu with the size of fixed capital. As Beyene and her
colleagues observe, total borrowing to oil and gas increased globally by an
average of 15 per cent per year between 2006 and 2014, and the trend then
continued after the signing of the Paris Agreement; but this was not a matter
of hydrocarbons exclusively.182 In 2020, some eight tenths of investment in
coal plants in the People’s Republic of China came from its banks.183 If
those plants were to be shuttered early, the banks might never see the loans
repaid. They could go into the red and default.184

Beside the banks, there are the asset managers that pool money from rich
clients or pension funds to fill up their portfolios: they too have their
destinies intertwined with fossil fuels. In a revelatory examination of
ownership structures in the US, conducted in late 2020, Adam Hanieh
demonstrated that the so-called Big Three – Vanguard, BlackRock, State
Street – had commanding positions in the primitive circuit, holding the top
three shareholder positions in ExxonMobil, Chevron, ConocoPhilips, as
well as in the largest producer of shale oil, the three largest independent oil
refiners, the largest gas network and the top five electric utilities in the
country. Other types of financial conglomerates had eggs in the same
baskets. Goldman Sachs and Morgan Stanley owned several percentages of
companies with names like Plains All American Pipelines. It was banks and
institutional investors like these – JPMorgan not to be omitted: largest, most
unstinting of all – that provided the funds for the late efflorescence of oil
and gas in the US. In short, there was no telling where finance ended and



reserves, platforms, pipelines, refineries and the rest of the physical
infrastructure began.185

But the integration still did not end there, because there was also the
circuit of commercial capital, the oldest form of money-making – buying
cheap and selling dear. A capitalist in this circuit does not himself produce
any commodities. He is just a merchant. He parts with his money to acquire
the goods others have made, brings them to a distant location on the market
and sells them at a higher price, so that his money returns to him with an
increment.186 In the early twenty-first century, the titans of commercial
capital were the ‘commodity traders’ – Glencore, Vitol, Trafigura, Gunvor,
Mercuria – whose Geschäft it was to purchase primary commodities at one
point in space and time and sell them at others. In 2021, these invisible
hands were finally and revealingly profiled in The World for Sale: Money,
Power, and the Traders Who Barter the Earth’s Resources by Javier Blas
and Jack Farchy, a masterpiece of business journalism, which left no doubt
about their origins.187 It was oil that gave rise to late commercial capital.
When countries in the Middle East and elsewhere in the global South
nationalised their oil in the 1970s, they were in dire need of middlemen to
pick it up and ferry it to northern markets: a niche that soon became a
network of highways to extreme fortune.188 For Glencore, coal was more
important; for all the others, oil and subsequently gas were the chief
substances.189 We have already seen how the former shared in the bonanza
of 2022. Vitol more than tripled its profits during that year, shuttling
hydrocarbons around the globe, ranking as the fifth largest company in the
world by revenue – a tiny bit smaller than Amazon, far larger than Apple.190

Trafigura more than doubled its profits and ranked twelfth, above
Volkswagen.191

What would climate action mean for this circuit of capital? ‘Vitol,
Mercuria, Gunvor and Trafigura rely on oil trading for the bulk of their
profits,’ Blas and Farchy observe, before considering whether the materials



needed for renewable energy – cobalt, lithium, nickel – might plug the gap
and concluding, wisely, as we shall see, that they will not. ‘It’s tough to see
how those markets will replicate the billions of dollars the commodity
traders currently make each year from trading oil.’192 Indeed, taking out
fossil fuels would open a chasm in world trade itself. In 2021, the most
traded product in the world by value was crude petroleum; adding refined
varieties, a total of 8 per cent consisted in shifting around oil.193 By
volume, this one fuel accounted for 22 per cent of cargo exported and
imported over the seas; adding coal and gas, a total of 45 per cent of
seaborne trade carried fossil fuels.194 Many of the vessels would have no
life after mitigation. By carrying capacity, more than one quarter of the
trade fleet was made up of oil tankers: in a defossilised world economy,
there would be nothing to fill them up with.195 Any chance of staying below
1.5°C would thus require the abolition of the bulk of not only the circuit of
commercial capital, but a good deal of the entire system of world trade.196

If the circuit of commercial capital is utterly integrated in world trade, it
is also entangled with that of interest-bearing capital: commodity traders
rely on borrowed money to buy the goods they will sell.197 As of the early
2020s, all major banks and institutional investors had fortunes wedded to
them. Further blurring the circuits, oil companies such as BP and Shell had
their own commodity trading departments, while commodity traders
ventured into production: in a move taken out of the pages of the third
volume of Capital, Glencore hit the ceiling of profit-making solely from
buying cheap and selling dear and resolved to establish direct control over
coal extraction. It would need to run its own mines. To purchase such
productive assets – in Colombia, South Africa, Australia – and build the
fixed capital, Glencore concentrated financial firepower from multiple
sources and turned into a publicly traded company, the flotation in 2011 the
largest ever on the London stock market. Trafigura, Mercuria, Vitol likewise
invested in pipelines, ports, refineries and facilities for storing oil and



gas.198 Commercial capital became less and less distinguishable from
primitive fossil capital, both circuits infused with credits and equities: a
tangle exceedingly difficult to unwind. If primitive fossil capital could be
analytically isolated, it was, by the early 2020s, thoroughly enmeshed with
fossil capital in general, interest-bearing (and dividend-expecting) as well
as commercial capital, a series of circuits together constituting fossil capital
as a totality. Now imagine all this coming crashing down.

And with It All Transactions Based on It

Dressed in black tuxedo and bowtie, addressing similarly dressed insurers
dining around candle lights in the heart of the City, Mark Carney, the
governor of the Bank of England, gave a speech on stranded assets in
September 2015, just weeks before Paris. Tone sober, he began by
reviewing the evidence of the climate catastrophe in motion, and then he
warned that it risked catching up with the time horizon of investors, leading
to what he called ‘a climate “Minsky moment”’.199 By this, he meant a
sudden crash in the whole financial system. A decisive event in the
formation of the discourse, Carney’s speech was followed by widespread
concern that the markets of the world were in for a totalising collapse, often
referred to as the bursting of ‘the carbon bubble’. On the day mitigation
begins, the shares in fossil fuels pop; debts can no longer be repaid;
investors switch to ‘fire sales’ of associated assets, as if they were burning
their hands; no one can trust banks and asset managers filled with deals
impossible to honour; because every room is connected to every other, the
contagion is uncontainable; the dinner guests run from their house on fire,
until they reach some assembly point panting and naked, or something to
that effect.200

Why Minsky? A post-Keynesian economist of Menshevik descent,
Hyman Minsky developed a theory of ‘financial crises as systemic, rather



than accidental, events’, bound to recur because investors base their
decisions on expectations of future profits, and these are by nature
subjective.201 Investors might become extremely fired up about something.
Then they all buy that one thing, incur debts to buy more of it, raise the
price of the thing in question so it becomes even more attractive to own,
build a Ponzi scheme of investment until something shakes their confidence
and panic sets in and they all try to dump their vastly overvalued assets. For
Minsky, ‘a capitalist economy endogenously generates a financial structure
which is susceptible to financial crisis’: as in the Schumpeterian case, a
theory with a distant affinity to Marxism.202

One strand of Marxist crisis theory has likewise zoomed in on the
tendency of fictitious capital – claims to value yet to be produced – to run
ahead of itself and everyone else, until it starts levitating. The aggregate
expectations become so excessive that the material reality of value
production cannot possibly live up to them.203 That is when the flyer
realises that he is flapping his bare arms in the air and crashes: what
happened in the tulip mania, the railway mania, the dot-com bubble, the
subprime mortgage bubble and the other orgiastic flights of speculation that
riddle capitalist history. All have ended with fictitious capital being brought
down to earth. When such capital starts spiralling ‘onwards and upwards
into the stratosphere’, writes Harvey, ‘the quantitative limits of real surplus-
value production are quickly left behind, only to assert their limiting power
in the course of a crisis.’204 The function of the crash is to re-establish ‘a
measure of concordance’ between actual value and its fictitious
representations, after which accumulation may resume in a somewhat more
reasonable manner.205 Minsky and Harvey here converge on a fly-away
model of crisis.

While that model resembles asset stranding and the bursting of the
‘carbon bubble’ in some respects, there are subtle differences. For Minsky,
regulatory intervention rescues the economy from total meltdown; to



prevent crashes from happening again, there ought to be more of it, along
familiar (post-)Keynesian lines.206 From the perspective of the financial
system, in the case of asset stranding, however, regulatory intervention is
the problem. Without it, the revenue streams would simply continue to flow.
For Harvey, such intervention is, as in Minsky, what capital needs and even
demands. He offers an analogy with psychoanalytical undertones: investors
active on financial markets are like teenagers, who crave the satisfaction of
every lust and demand autonomy, while in fact they still fill their bellies in
the household. ‘When things go wrong they come running home to mommy
and daddy.’ The state, ‘being an indulgent and loving parent’, then
invariably opens the purse, the kitchen: time for the bailout, the stimulus
package, in accordance with an all too well-known script.207 While this is
the story of early twenty-first-century pre-climatic crises, it does not, again,
quite correspond to asset stranding. Here the parent would rather chase the
teenagers down as they deal in hard drugs: the crisis and correction begin
with the state intervening, sovereign and superego-like.208 There is no
rebalancing between fictitious and real capital. Rather, both go to the devil;
or, an entire built environment of value production is deliberately imploded,
when the use value of fossil fuels is finally classified as negative. The crash
is not induced by speculators flying into hallucinatory expectations about
how rich fossil fuels can make them, but by society abruptly deciding that
no one can get rich from fossil fuels any longer. This is not surplus-value
production asserting its ‘limiting power’ on the layers above, but limits
drawn to surplus-value production itself, in one material form.

Nor would asset stranding be preceded by a discordance between
fictitious and fixed capital, to be rebalanced by the crash. The problem is
instead defined by their utter conjunction. United they fall, when the
substratum is pulled from under them – a type of crisis that activates the
self-destructive mechanisms endemic to capital itself, but only because of
an exogenous intervention, of a kind that Marx, perhaps, intuited on one



page in the third volume of Capital, where he likens property in the Earth to
the property in other human beings. Those who cash in on land they own
are a bit like those who enslaved Africans. Both are inclined to believe that
the money they make comes rightfully to them, as owners of the assets in
question.

It appears to the slaveowner who has bought a Negro slave that his property in the Negro is
created not by the institution of slavery as such but rather by the purchase and sale of this
commodity. But the purchase does not produce the title; it simply transfers it. The title must
be there before it can be bought, and neither one sale nor a series of such sales, their constant
repetition, can create this title. It was entirely created by the relations of production. Once
these have reached the point where they have to be sloughed off, then the material source, the
economically and historically justified source of the title that arises from the process of life’s
social production, disappears, and with it all transactions based on it.209

Suspended somewhere between Lincoln and Lenin, this is the Marxian
crisis theory that comes closest to asset stranding. It posits not a
contradiction within the relations themselves, but rather a ‘point where they
have to be sloughed off’ – the point where slavery was abolished, or, on this
page of Capital, where landed property itself will be done away with for
good. That point is the moment of political intervention. Here, it happens to
have a tantalisingly ecological substance. ‘From the standpoint of a higher
socio-economic formation, the private property of particular individuals in
the earth will appear just as absurd as the private property of one man in
other men’ – an analogy rather more narrowly reserved, in the discourse of
asset stranding, for private property in the fossil deposits of the Earth. Then
follows one of the sentences most beloved by ecological Marxists. ‘Even an
entire society, a nation, or all simultaneously existing societies taken
together, are not the owners of the earth. They are simply its possessors, its
beneficiaries, and have to bequeath it in an improved state to succeeding
generations, as boni patres familias,’ or good heads of the household.210

What Marx here envisages, if we allow ourselves some interpretive
licence, is a contradiction between capitalist relations and basic



sustainability, reaching a point where some ‘material source’ of property
titles must be placed at a remove from said relations, and then ‘all
transactions based on it’ come to an end. This is an exegesis of mitigation.
Cutting emissions down to zero would mean this precise thing: all
transactions based on fossil fuels disappear. We can then begin to see more
clearly the referent of ‘revolution’ and the similar expressions abounding in
the discussions of climate politics in the early 2020s. Capping global
warming at 1.5°C or indeed any approaching limit would mandate a blow to
the capitalist mode of production of a breadth and depth hitherto unseen. It
is to be expected that any anti-revolution born out of these conditions will
be corresponding in scale and determination.

Counting the Reasons for Intransigence

What sums do all these transactions contain? What money are we talking
about here? With the layers of interconnections – vertical, horizontal,
transversal – and the profusion of scenarios that could play out in whatever
way, plus the multiplicity of variables, in addition to differences in methods
and concepts and data, it is no surprise that estimates of the potential losses
have varied widely.211 Most have focused on the primitive circuit. One
study found that the stranding of reserves would directly rob the producers
of fossil fuels of between 13 and 17 trillion dollars, if temperatures were to
halt at 1.8°C or 1.5°C.212 By way of comparison, the great recession of
2009 reduced world GDP by a little more than 3 trillion.213 Another study
rather put the sum at a maximum of 4 trillion for 2°C, while yet another
reached a whopping 185 trillion in a scenario with a fifty-fifty chance of
staying below that limit.214 In 2022, total world GDP was 103 trillion.

The first capital destroyed would belong to the private giants. Financial
Times estimated that ‘big oil and gas companies’ would lose one third of
their value (as of 2020) if the carbon budget for 1.5°C were to be respected,



which might have been a serious underestimation, possibly derived from the
questionable assumption that there would still be time to exploit most
proved reserves before mitigation kicks in.215 More realistically, ‘under no
scenario is there a lasting place for oil and gas companies in their current
form’, least of all in one of 1.5°C without overshoot: all their value would
sound more like it.216 Irrespective of their linkages to other types of
businesses, these companies sit at the pinnacle of global capital. Of the ten
largest companies in the world measured by revenue in 2020, six sold oil
and gas (Exxon-Mobil did not enter the top tier that year, ending in place
eleven; but two car companies did).217 In the year of pandemic doldrums,
only two remained; as of this writing, the update from the profit bonanza
has yet to come. Nothing currently indicates that the primitive circuit is
about to fade into the margins of this mode of production – if anything, the
opposite.

Blast furnaces would contribute about half a trillion US dollars,
according to one report from 2022, revising previous estimates seven times
upwards while still using relaxed assumptions for stranding.218 Finance
proved trickier to calculate. Estimates of the portion of the main stock
exchanges tied straight to fossil fuels varied from the trifling to the
preponderant.219 For Moscow, on the eve of the invasion of Ukraine, it was
48 per cent; for Riyadh, more than 70; for London, 15 – but in absolute
terms, the shares were concentrated in London and New York.220 One
‘stress test’ of the European financial system in 2017 found that its fifty
biggest banks had about one tenth of their total portfolio of equity holdings
in fossil fuels, but if indirect links were accounted for – holdings in
‘climate-policy relevant sectors’ also including utilities, transport, energy-
intensive industry – the share rose to four tenths.221 As of the early third
decade, 900 companies responsible for 95 per cent of hydrocarbon
production had bonds on the market worth a total of 4 trillion dollars.222

Moody’s floated the figure of 22 trillion in the financial firms of advanced



capitalist countries exposed to a transition away from fossil fuels; a fine-
grained study of Dutch firms came up with 160 billion or 10 per cent of all
assets likely to be wiped out in this single country; a case study of Mexico
yielded results ranging from a couple of per cents of the financial system to
one third of the bank capital – all guesstimates, bedevilled by the
difficulties of drawing lines around the risk.223

For world capitalism as a whole, then, the sum total of the losses would
be anybody’s guess. ‘When it comes to the fossil fuel system, the write-
downs would be four or five times bigger than the size of the financial
crisis’ of 2008, in the educated guess of Campanale – but where would such
self-amplifying mega-write-downs come to a stop?224 Efforts to prevent the
feedback loops of a hothouse planet might send such loops into the
capitalist world economy instead. As one asset manager from London put it
in 2023, there could be little doubt that ‘there are large, large balance
sheets, which in a net-zero world will be entirely useless’ – and, mind you,
even larger such sheets in a zero world – or, ‘the effects of writing off
stranded assets would be felt across the business world. It would be one of
the biggest ever shifts in the allocation of capital,’ in the estimation of
Financial Times.225 It would go beyond both Lincoln and Lenin, because it
would, by definition, not stop at the borders of one nation.226

In which nations would capital be dealt the hardest blows? The obvious
candidates would be those where the largest reserves are located: oil in the
Middle East, coal in Asia.227 The former presents a special case, due to the
utter soaking of the dominant classes of the Gulf in oil (and gas). With
countries like Kuwait, Bahrain and Saudi Arabia relying on hydrocarbons
for 60 to 90 per cent of their government revenues, the foundations of
royalist-capitalist class power would be blasted apart.228 Fossil fuel reserves
already under development in the early third decade and in danger of
stranding were, in absolute numbers, concentrated to four countries: China,
Russia, Saudi Arabia and the US.229 While China held the most coal, the



costliest stranding of mines would rather happen in Russia and the US.230

But coal assets did not necessarily correspond to their physical location.
Few social formations in the early twenty-first century were as thoroughly
based on the black rock as South Africa: but investment in this sector still,
as of 2022, came primarily from the global North. If South African mines
were to close, the largest losses would be sustained in places like London
and Frankfurt.231

The same separation in space between reserves and owners extended, of
course, to capitalism as a whole. You can sit in Stockholm and own part of a
field in Guyana. In the most comprehensive and detailed study to date,
Gregor Semieniuk and his colleagues traced some 44,000 assets in the
production of oil and gas via nearly 2 million companies to their ultimate
owners, and nearly all roads led to the North. They compared a business-as-
usual scenario yielding 3.5°C over the twenty-first century with a policy
scenario keeping to 2°C and found that 40 per cent of the physical stranding
would sit in the OECD – but in terms of value destroyed, the share would
be 60 per cent, rising to 88 in the financial sector. Countries like Nigeria
and Kazakhstan would ‘export’ their stranded assets. France would ‘import’
losses as big as those incurred inside Saudi Arabia. The largest net transfer,
from place of physical origin to place of ownership, would go to the US;
but the British Virgin Islands and Switzerland would also come under heavy
blows. This threat geography reflected, of course, a still imperialist world
economy, in which northern capital held resources in the South through
countless strings: and the hands were predominantly private: over half the
losses in the 2°C scenario would fall on ‘private persons’, or the very rich.
In the US, 82 per cent would hit the wealthiest tenth of households. This
was a world in which propertied people – in the North above all – had, as
Semieniuk and his colleagues observed, ‘a potentially perverse incentive’ to
‘accept inertia’ and ‘earn dividends from the continued operation of fossil-
fuel production’.232 Counting assets liable to stranding was an exercise in



counting the reasons for intransigence. For every dollar, a threat of loss; for
every such threat, a reflex to protect one’s capital from it. These were some
mathematical numbers of an imagined climate revolution and thereby, as
the other side of the coin, the urge to overshoot.



5

How to Kill a Spectre

‘A new spectre is haunting the fossil-fuel dependent world: asset stranding,’
began yet another peer-reviewed article on the topic, published in 2020.1

The allusion to The Communist Manifesto was here less of an empty cliché
than usual. But the thing about spectres and ghosts, of course, is that they
do not quite exist. Asset stranding, around this time, remained an entirely
hypothetical event. And yet it exerted causal power in the world. To make
sense of this, we might turn to Mark Fisher’s musings on ‘hauntology’, a
concept he borrows from Jacques Derrida’s Specters of Marx and defines as
‘the agency of the virtual, with the spectre understood not as anything
supernatural, but as that which acts without (physically) existing’ –
although ‘agency’ and ‘act’ are here misnomers, since the spectre does not
have such subjective properties. Its virtuality is, rather, objective, its quasi-
existence inferred. But it comes to possess an efficacious ‘spectral
causality’ through the subjective perceptions of those acting inside the
circuits of accumulation, rather like the ghost in the corner becomes a
causal force through the child’s interpretation of the shadows. It presses in
on them from two sides: as that which is ‘no longer, but which remains
effective as a virtuality’ – the apparition of a revolution once experienced as
real – and that which has ‘not yet happened, but which is already effective
in the virtual (an attractor, an anticipation shaping current behaviour).’
Fisher here invokes not only the Manifesto, but also Freud: psychoanalysis



as the ‘study of how reverberant events in the psyche become revenants’.
And finance, he notes, with its swings between mania and anxiety about the
future, is the pre-eminent province of spectral causality.2 How does one
handle such creatures?

An Arsenal of Lukewarm Weapons

The haunting began, as we have seen, in the late Kyoto era, when the nerves
of the capitalist classes of the world were badly jangled, after the brush with
catastrophe around 2008. The fear of a carbon bubble was informed by
fresh memories: Mark Carney gave his speech in a moment of lingering
stress disorder.3 But fossil capital had, of course, seen figures moving in the
dark long before that, and conceived of strategies to dispel them. Carney
invoked one of these when, alluding to the remaining carbon budget for
2°C, he said: ‘if that estimate is even approximately correct it would render
the vast majority of reserves “stranded” – oil, gas and coal that will literally
be unburnable, without expensive carbon capture technology, which itself
alters fossil fuel economics.’4 The reference here was not to technologies
for vacuuming CO2 out of thin air, but to large contraptions that could be
physically attached to coal and gas plants to prevent the carbon from
escaping. Think of them as filters on chimneys that catch the CO2

molecules in the process of emission; not after it, as in removal
technologies. Once caught, the gas could then be locked back underground.
Some components of such devices had been in operation since the 1970s,
when companies started using them for something called ‘enhanced oil
recovery’ – squeezing more oil out of dwindling wells by pounding CO2

into them.5 Apply the necessary pressure from underneath the oil and more
barrels, more value would pour forth. Such deployment of concentrated
CO2 represented just the kind of technologies ExxonMobil bragged about –
not incorrectly – as a weapon against peak oil.



In more ways than one, ‘carbon capture’, or ‘carbon capture and
storage’, or CCS was a precursor of overshoot ideology. Long before the
discourse of stranded assets, primitive fossil capital had, of course, caught
scent of the threat to its business: the very reason it organised the denial of
climate change in the early 1990s.6 When parts of this class fraction broke
off from the denial during that decade and, instead, nominally recognised
the existence of the problem, they had to come up with some ingenious
technology for making their assets reconcilable with the solution – or,
rather, the promise of one such tech. During the 1990s, some oil and gas
majors began to see great potential for carbon capture as a charm against
the menacing spectre.7 They talked up its promise whenever necessary, and
they were not alone: in 2004, the International Energy Agency threw its
weight behind it in a lengthy report on the subject. Advancements in energy
efficiency and the rollout of renewables, the Agency claimed, would ‘at
best, only partly solve the problem’.8 A full solution would demand the use
of carbon capture, which could serve as ‘an essential “transition
technology”’, not just in the near-term but ‘for the next 50 to 100 years’.9

Stick that filter onto the chimneys, and the chimneys would no longer be
part of the problem.

Carbon capture was an expensive technology and so would need to be
combined with other mitigation options as well, the Agency argued, but the
benefits compared to the alternatives on the table were indisputable. What
would the most economically rational distribution be? The Agency asked its
own model that question and was served the following result: carbon
capture could take care of almost half of all emissions cuts by 2050.10 It
would ‘allow for the continued use of fossil fuels while at the same time
achieving significant reductions in CO2 emissions’.11 Indeed, the model
prophesised that the total use of fossil fuels could almost double in the
period between 2000 and 2050, as long as power plants and refineries built
during this time had a CO2-capturing device somewhere sucking on the



chimney.12 Coal would benefit most of all. Carbon capture would ‘result in
a significant increase in the use of coal’ and ‘a lower use of renewables and
nuclear’; and because coal was ‘an established fuel’ that could help ensure
the security of energy supply, this was actually a good thing. Carbon
capture, the IEA found, would make coal ‘a more sustainable option’. It
could henceforth be called ‘clean coal’.13

If this was not clear enough, the IPCC released its own report on the
matter the year after, reiterating some of the same messages and laying out
the state of knowledge on the tech. In an unusual rendering of the
superstructure explicitly serving the base, it had come about, at least in part,
to rope fossil fuel– producing countries onto the climate train and banish
their nightmares of phase-out. Daiju Narita studied the process leading up
to this report and found that ‘some countries including the US, Australia,
and Canada, in addition to Saudi Arabia’ had long been the main standard-
bearers of carbon capture.14 They wanted the IPCC to ‘promote’ it because
it was ‘a way to sustain their way of economy’.15 Because most of these
countries had long obstructed all types of climate action, giving in to their
request could be a way to break the stalemate and get some negotiations
going. In the words of one of the report’s lead authors, carbon capture had
the ‘potential of finding a way out of that problem, by adding something to
fossil fuel use, coal, even more so than oil. That would enable to continue
[using] fossil fuels while solving climate problems.’16 The report itself
backed this up with reference to the usual ideological tools: ‘one aspect of
the cost competitiveness of CCS systems is that CCS technologies are
compatible with most current energy infrastructures.’17 Making carbon
capture a central part of the package would, in terms soon about to come in
wide usage, stave off asset stranding.

Immediately following these reports, carbon capture enjoyed a moment
in the limelight. In 2005, the G8, as the group of heavyweight nations was
then called, met in the upmarket Scottish village of Gleneagles and swore to



have twenty demonstration projects up and running by 2010.18 Australia,
Canada, the US, Norway and others with similar interests announced
generous subsidy schemes to launch the technology on a trajectory to the
stars. The EU alone emptied its pockets of 1 billion euros for large-scale
demonstration projects in the energy sector; combined with yet another pot
of money, that became 3.7 billion in total.19 In the media, carbon capture
was hyped as ‘groundbreaking’ and ‘game-changing’ for climate politics.20

Yet by the time the Paris summit loomed on the horizon, the tables had
turned. Most of the schemes had precious little to show for them.21 One
after the other, projects that gained funding were delayed or cancelled.22

Just days before Paris, the UK scrapped its own £1 billion ‘competition’ for
carbon capture projects.23 Auditors in 2018 observed that ‘neither of the
[two] programmes succeeded with the deployment of CCS in the EU’.24 In
one of them, no projects saw the light of day at all. In the other, the Union
had paid €424 million to six projects: one ended early, four went nowhere
after money ran out, one stayed at the scale of a small pilot project.
Europe’s subsidy programme, the auditors concluded, ‘has not contributed
to the construction and entry-into-operation of any CCS demonstration
project’.25 In the analysis of one of the authors of the original IPCC report,
the death spiral commenced after the flop in Copenhagen, where the air
simply went out of the bubble: ‘without a global signal that climate change
mitigation must be taken seriously in investment decisions, industry finds
little reason to invest in deploying CCS on a large scale.’26 There was, it
turned out, little reason to fear the spectre when it appeared sickly and
alone.

Never Let a Promise Go to Waste



But the spectre was back just a few years later, re-energised by climate
movements and financial crisis in combination. To kill it again, carbon
capture was no longer a favoured weapon. When Carney gave his speech,
he did not actually advocate that technology: he merely took note of it,
perhaps keenly aware of its deflated promise. Instead, his preferred solution
was ‘disclosure’. If only companies would be transparent about how much
of their assets were liable to stranding, stakeholders could assess the risk
and assign it a proper price. The market would then rid itself of such assets,
reallocate capital by its own accord and pre-empt the feared political
destruction. We can here recognise all the usual precepts of bourgeois
ideology, including its unfailing rationalism and optimism. It is never too
late for another neoliberal solution: ‘private industry can improve disclosure
and build market discipline without the need for detailed or costly
regulatory interventions.’27

The immediate effect of the Carney speech was thus a raft of initiatives
from the Bank of England, other central banks, the G20 and similar bodies
for inspiring voluntary disclosure and ‘raising awareness’ – words from the
IPCC – in the belief that coming clean about the problem would make it go
away.28 This did not happen. Disclosure did not happen. As one
investigation from Lord Stern’s research institute confirmed in 2022, seven
years after Carney, a miniscule fraction – some 2 per cent of nearly 500
companies in ‘climate policy relevant sectors’ worldwide – had gone public
about their risk exposure.29 Any disclosure that did happen was haphazard
or half-hearted or outright deceptive.30 Reallocation most evidently did not
happen. The impact on investment flows of these initiatives was nil.31 If
they had anything to show for them, it was a continuous circulation of the
notion of an impending ‘climate Minsky moment’ – more talking, but no
cure.32

This kind of talk kept the hauntology going, and it quickly spread from
central to private banks. Citigroup, as we have seen, wrote a report on asset



stranding in 2015 – only to continue to pour money into the primitive
circuit, including some of the most egregious pipeline projects in North
America (such as Enbridge Line 3 and Line 5); outside China, it remained
the world’s biggest investor in coal.33 A remarkable document crying out
for psychoanalytical interpretation was produced in 2020 by JPMorgan.
‘We cannot rule out catastrophic outcomes where human life as we know it
is threatened,’ it readily acknowledged.34 Even more candidly, ‘the earth is
on an unsustainable trajectory. Something will have to change at some point
if the human race is going to survive.’35 What could possibly change? ‘A
sizeable shift from fossil fuels to renewables is technically feasible,’
analysts at the world’s largest bank duly recognised. But it would come at a
cost – namely, ‘the premature scrapping’ of fossil fuel assets, the emphasis
here being, somewhat surprisingly, on all the coal plants that would have to
die. So, ‘it isn’t going to happen.’36 ‘Most likely, business as usual will be
the path that policy-makers follow in the years ahead.’37 In a sign of the
shift already underway, JPMorgan ended by noticing two new, if risky,
spectre-defeating strategies on offer: carbon dioxide removal and
geoengineering. Then it continued to pour money into the primitive circuit,
including some of the most egregious pipeline projects in North America
(such as Enbridge Line 3 and the Coastal GasLink); in all the world, no
other entity invested more money in fossil fuels.38

BlackRock listened to the pulse on the street in 2019. Citing the mass
mobilisations of that year and the accusations heaped on his company, CEO
Larry Fink, in a letter to investors published just days before Covid-19
reached the US, judged that ‘climate policy’ was coming closer. ‘In the near
future – and sooner than most anticipate – there will be a significant
reallocation of capital,’ threatening a crash that would make all previous
crashes look like dinner receptions, because it would be systemic and
terminal. Hence BlackRock would now be so provident as to exit coal.39

Coming from one of the Big Three, the announcement made waves at the



time; but then for some reason BlackRock kept its assets in Glencore, BHP,
Adani, RWE and, two years after the Fink letter, ranked number one among
asset managers investing in coal.40 It also secured a lucrative deal with
Aramco to own and fund about half of its gas pipeline network.41 In the
years after his divestment pledge, Fink pulled back from the idea, the
company now explicitly refusing to desist from funding new projects in any
of the three fossil fuels.42 But in his annual letter of 2023, the CEO struck
upon another kind of exit: technologies for capturing carbon. ‘We are
creating opportunities for clients to participate in infrastructure and
technology projects, including the building of carbon capture storage
pipelines and technology that turns waste into clean burning natural gas.’43

This looked like a comeback for carbon capture onto the stage, and that
indeed it was; but it was also something more. For the content of that term
had changed subtly and the idea moved from the filter-on-the-chimney
stage to the post factum removal stage, or the astrochicken stage, if you
will.

But just as oil supervened on coal in the middle of the twentieth century
without displacing it, removal developed alongside attempts to resurrect
point-source capture, or CCS. In the spring of 2022, apprehensive
representatives of Saudi Arabia intervened in the negotiations within the
IPCC about the exact formulations in the next ‘summary for policymakers’
with the following demand. The Kingdom ‘insisted that the estimated value
of stranded assets only reflect the unabated part of fossil fuels, saying new
technologies will make fossil fuels low carbon’ – a reference to both
categories, the distinction between them, as so often, muddled. Following
this protest, ‘delegates agreed to indicate that “Depending on its
availability, CCS could allow fossil fuels to be used longer, reducing
stranded assets.”’44 It could not get much clearer than that: the use value of
these non-existing, non-proven means of production lay in the shielding
they afforded against the political destruction of fossil capital. CCS could



continue to have that use value, despite its dismal performances in the real
world, because it was precisely the promise of it that was the point; and the
same logic was now extended to technologies for removal.

In the formal UN negotiations, the same rearguard battles were
underway. When there was talk of phasing out coal at COP26 in 2021,
Australia declined to consider ‘wiping out industries’.45 China, India, South
Africa and the US all joined in its defence, and the final text from the
summit called for the need to address ‘unabated’ coal – code for ‘coal is just
fine, if complemented with carbon capture’.46 The following year, in Sharm
el-Sheikh, Saudi Arabia made a fuss about the recurrence of talk about
phasing things out, arguing that the focus should be on emissions, not fuels,
and that references to renewable energy ‘should be complemented by
abatement and removal technologies’.47 Sometimes the superstructure
really sits smack on top of the base.

I’m Not Worried about the Stranded Assets

In the interventions from Saudi Arabia, in texts from JPMorgan and
BlackRock, the logic of overshoot was taken from computer models and
into the calculus of accumulation. Fresh material efforts to fight the spectre
were underway, and the fear of it kept being aired, sometimes with
exquisite honesty, as by Benjamin Zycher of the American Enterprise
Institute, writing in Financial Times. A transition from fossil fuels would
‘destroy some substantial part of the economic value of the pre-existing
energy-using and producing stock of physical and human capital.
Earthquakes cannot yield economic benefits; the same is true for policies
that wipe out the value of significant parts of the economy.’48 (‘There is
slave property of the value of $100.000.000 in the State of Virginia, &c.,
and it matters but little how you destroy it, whether by the slow process of
the cautious practitioner, or with the frightful dispatch of the self-confident



quack; when it is gone, no matter how, the deed will be done, and Virginia
will be a desert’ – a forerunner from 1832.49) In 2021, the Wall Street
Journal had moved the worry about asset stranding from op-ed to extensive
feature, suggesting objective grounds for considering this the next source of
crisis.50 The banks of New York received a letter of alarm from their
superintendent.51 During the early Paris era, it seems safe to say, the spectre
of asset stranding decisively entered the collective consciousness of the
capitalist classes of the world.

What of their primitive core? In the years following McKibben’s Rolling
Stone article, before the Carney speech, a large enough segment of
investors, still jittery from 2008, began to raise questions. In annual
shareholder meetings and other fora for interacting with their money-
makers, they asked: how risky is my investment in your company? Do you
know to what extent your assets are exposed to stranding? Can you tell me?
What are you going to do to ensure the value of my capital?52

Inconvenienced, the fossil fuel giants had to engage with the spectre head-
on and produced a spate of responses, concentrated around the year 2014.53

In its annual report, BHP admitted that governments ‘are contemplating the
introduction of regulatory responses to greenhouse gas emissions’, which
‘may adversely impact the productivity and financial performance of our
operations’.54 The ‘carbon bubble’ might come to exist. But then the
company decided that its ‘overall asset valuation is not at material risk’ and
that the vastness of its coal and oil assets ‘uniquely positions us to manage
and respond to changes and capture opportunities to grow shareholder value
over time’.55 Stranding, perhaps, but not for us: we will stay the course.

Of greater weight, ExxonMobil sought to soothe shareholders in 2014
with a special report, dismissing the fear as overblown. ‘We are confident
that none of our hydrocarbon reserves are now or will become
“stranded”.’56 The reasons for the confidence were threefold. First, demand
for the goods will continue to grow over the twenty-first century,



guaranteeing that they remain eminently saleable. Second, ‘although there
is always the possibility that government action may impact the company,
the scenario where governments restrict hydrocarbon production’ – say, by
cutting emissions by 80 per cent until 2050 – ‘is highly unlikely.’57 Third,
the company itself was taking pre-emptive measures to minimise any future
harm to business. Under the headline ‘managing the risk’, it called attention
to novel technologies for doing so: ‘for example, ExxonMobil operates one
of the world’s largest carbon capture and sequestration facilities’ in
Wyoming and another in Australia. Picking a favourite verb in the financial
argot, Exxon-Mobil said it was ‘leveraging’ this experience ‘in developing
new methods for capturing CO2 which can reduce costs and increase the
application of carbon capture for society’.58 A few years later, it had
graduated into fully-fledged overshoot ideology and was explicitly
referencing the IPCC to clarify that carbon capture technologies would also
be ‘critical to [sic] enabling removal of CO2 from the atmosphere’.59 The
message, in one line: you can entrust your capital to us, because in the
unlikely event of policy, we have technologies up our sleeves. But the
confidence was never fully stable. Small shareholders with activist
inclinations continued to pester the board, and in November 2021, Exxon-
Mobil made its glummest admission to date. ‘If the world shifts away from
fossil fuels more quickly than anticipated,’ it warned, according to a report
from Houston Chronicle, ‘the value of its oil and gas assets could fall,
although the company said it could not now estimate if or how much it
could fall.’60 Not going away, the spectre would have to be fought off on a
continuous basis.

The competitors of ExxonMobil lined up to send the identical message:
fossil fuels will remain indispensable, governments will not put their words
into action, and in any eventuality, we have emerging technologies for
neutralising the climatic effects of carbon.61 Shell said as much in a very
dismissive letter to shareholders in 2014.62 In another incantatory ritual of



the early Paris era, strangely symmetric with the COPs in its insistence on
all being fine and well, Shell repeated the same thing in 2018 and 2021 –
but this did not free the company from the need to address the threat and
post all manner of scenarios and sensitivity tests and strategies improving
the ‘resilience’ of its property in the face of it.63 In the years after the
Special Report, this corporation released a steady stream of scenarios
overflowing with removals and overshoot and validating the continued use
of oil and gas all the way to the end of the century.64 These were then
served up as arguments for why there was ‘a low risk of Shell having
stranded assets, or reserves that we cannot produce economically, in the
medium term’.65 As for BP, ‘I’m not worried about the stranded assets,’ said
the CEO in an address to the International Petroleum Week in London in
2018. According to the report in Bloomberg, his next two sentences were:
‘we try to make investments today which we know will have economic long
lives for a long time. If you’re in the low part of the cost curve, whether it’s
natural gas or oil, it’s decades.’66 The latter two sentences explained why
the first had to be true: because the investments were so long-long,
stranding would be too ghastly to contemplate. Which was, of course, why
it constituted such an irrefutable worry and had to be commented on all the
time.

ConocoPhillips took a more pugnacious stance. ‘This is a movement to
frighten away investors and capital, and God help us all if they’re
successful because there won’t be enough supply,’ Marianne Kah, the
corporation’s chief economist, declared, laying into the divestment
campaigns and the discourse they had instigated – which, again, did not
save ConocoPhillips from the headache of contingency planning in a world
where these enemies might one day have the upper hand.67 Chevron, in a
report from 2017, saw them taking on a multitude of guises. There could be
‘interruption of the company’s operations due to war, accidents, political
events, civil unrest, severe weather, cyber threats and terrorist acts’,



alongside or mixed up with the usual bugbear of ‘environmental statues and
regulations’. At this point, Chevron, for the three typical reasons, still held
any risk of stranding to be ‘minimal and certainly manageable’.68 But in a
subsequent report from 2021, the emphasis was on manageable. Now the
corporation was alert to the existential danger, which, fortunately, however,
could be dealt with, as explained by the IPCC in its scenarios for managing
‘temporary overshoot’ with removal.69 Technologies of removal would
henceforth be ‘essential’ and ‘central’ and ‘key pillars’ to Chevron itself as
it ploughed on.70 In this document too, overshoot ideology had fully come
home to the base.

The commodity traders were just as alive to the threat. ‘Our business
will probably die over the next ten years,’ the CEO of Vitol admitted in
2019, the year before he actually died, perhaps now resigned to mortality;
but others were determined to keep fighting it off.71 ‘A number of
divestment campaigns advocate a halt in coal investment, on the basis that
future climate change policies will render coal resources and infrastructure
“stranded assets.” We do not believe that this is a material risk to our
business,’ Glencore professed.72 Shareholders need not worry about being
‘prevented from realising the full value of our fossil fuel assets’, for coal is
the cheapest, most reliable source of electricity, without which developing
countries cannot develop out of poverty.73

And then there was Aramco. Standing before the men (and a few
women) of the oil companies assembled in their capital city Houston, CEO
Amin H. Nasser in 2018 declared that ‘I am not losing any sleep over “peak
oil demand” or “stranded resources”’ – which was, of course, an
acknowledgement that he did in fact lose at least some sleep over it, or else
he would not have had to deny it. (Compare a child that keeps saying: I’m
not losing any sleep over the ghost in the corner!) In fact, Nasser was
agitated. He called for more exploration, more investment in supply by at
least 20 trillion dollars over the next couple of decades. But ‘this staggering



amount will only come if investors are convinced that oil will be allowed to
compete on a level playing field, that oil is worth so much more, and that
oil is here for the foreseeable future.’ The buzz around and ‘misplaced
notions’ of stranding constituted ‘direct threats’ to this expansion.74 In an
interview with Reuters four years later, Nasser reconfirmed his loss of
sleep. ‘The pressure and the rhetoric is – don’t invest, you will have
stranded assets. It makes [it] difficult for CEOs to make investments’:
hauntology at full blast.75

Before we turn to the salient psychic dimensions of asset stranding, we
might rephrase the sentences following the opening line of the Manifesto.
All the powers of fossil capital have entered into a holy alliance to exorcise
this spectre: JPMorgan and Black-Rock, ExxonMobil and Shell, Chevron
and Aramco. Two things result from this fact. 1. Asset stranding is already
acknowledged by all the powers of fossil capital to be itself a power. 2. It is
high time to meet this nursery tale of the spectre with support for every
revolutionary movement against the existing order of things and bring to the
front the property question, no matter what its degree of development at the
time. Meanwhile, the force that shapes the future is that of exorcism: the
holy alliance calling forth the overshoot conjuncture.76

The Psychology of Asset Stranding (or, A Different Kind of
Climate Anxiety)

When the divestment movement and its more respectable off-shoots, such
as the Carbon Tracker Initiative, got going in the early second decade, their
stratagem was to play on the edgy nerves of investors, whisper in their ears
or dress up like ghosts in the corridors of the business world and scream,
‘Boo! This asset is contaminated with risk!’ – a sly interpellation of the
risk-averse side of the financial personality, meant to bring about the
desired reallocation of capital. The idea was to leverage the famous herd



instinct of speculators to get them to flee fossil fuels. The propagators of the
discourse hoped that it would bring about its own object.77 Advice could be
given on strictly capitalist grounds: ‘smart investors can already see that
most fossil fuel reserves are essentially unburnable’, making any further
investment in them ‘very risky’, wrote Lord Stern in 2013 – clearly a plea
for a particular smartness rather than a description of what investors did.78

If only the chatter was sustained insistently enough, the threat would begin
to take shape and be avoided: a gamble not all that different from
disclosure. Was it any more effective? Divestment, it should first be noted,
had to fail on its own direct terms, since selling off fossil fuel assets, by
definition, meant that they merely ended up in the ownership of someone
else, likely with fewer scruples.79 A slightly different purpose was to
surround the assets with so much uncertainty as to provoke a run on them
and affect a general devaluation. Evidently this did not happen, any more
than disclosure made the slightest dent in the curves.80 But then there was
the achievement purely at the level of discourse: the construction of the
spectre, even if it did not scare anyone away from fossil fuels.81 What
should the scorecard be here?

We have seen that actors in the primitive circuit often recognised the
danger of asset stranding by negation – I am not worried, I am not losing
any sleep – recalling an attitude Freud reported from some of his clients.
“‘You ask who this person in the dream can be. It’s not my mother.’ We
emend this to: “So it is his mother.”’82 To negate something in this high-
pitched fashion is, ‘at bottom, to say: “This is something which I should
prefer to repress.” A negative judgement is the intellectual substitute for
repression; its “no” is the hall-mark of repression, a certificate of origin.’83

The preference here would have been for the problem to just go away, or at
least for a situation in which it could be left uncommented. But with every
new endeavour to rebut the danger, representatives of fossil capital
produced proof of its seriousness, if only in potentia.



‘Most international oil companies understand the threats ahead,’ the
Financial Times estimated in 2020.84 Now that they were forced to negate
asset stranding, they had to come up with arguments stabilising the future of
fossil fuels, renormalising investment in them and renewing confidence.85

Some were phrased in a revealingly imperious tone. ‘The idea of coal, oil,
and natural gas reserves becoming “stranded assets” from unanticipated or
premature write-downs is bogus,’ began a piece by Jude Clemente in
Forbes in 2018. Because fossil fuels have grown in lockstep with GDP
since the mid-nineteenth century, the future will also mean ‘more coal,
more oil, and more gas’ – ‘hardly stranded, new investment in energy
exploration and development is mandatory.’86 One cannot live a good
modern life without fossil fuels and, more particularly, the poor of the
world want their share of it too. ExxonMobil argued that the real stranding
in any transition would afflict them.87

Glencore, BHP, BP, Total, Equinor all said the same thing, but none said
it with greater verve than Chevron. ‘There are still 1.2 billion people in the
world without electricity and more than 2.7 billion people who burn solid
fuels, such as wood, crop residue and dung, to cook their food,’ and it is for
their benefit, for the dung-burning wretched of the Earth and for the
international ‘stability’ that their satisfaction will secure, that the charity
Chevron chooses a future of more hydrocarbons.88 The past five millennia
of class struggle may predispose some to reach for their Kalashnikovs when
the rich say that they have to get even richer for the sake of the poor, but
one cannot rule out that these companies were empirically correct in
attributing growth in fossil fuel consumption to the lower classes. If so, any
exceeding of 1.5°C (or 1.7°C, and so on …) would constitute not so much
paupericide as an exercise in collective suicide by the poor. We shall shortly
examine this case.

As the discourse morphed into an ideological struggle, the two camps
fought to make their preferred realities come true: one by saying the assets



are doomed, in so doing dooming them; the other by saying they are safe, in
so doing saving them – a psychological cat-and-mouse-game, producing no
resolution but evidence enough that a degree of anxiety had been implanted
into the breast of fossil capital.89 It was a ‘realistic anxiety’, in the Freudian
sense. It was not free-floating or unprovoked. Nor was it phobic in nature,
nor paralysing. ‘Anxiety’ of this kind ‘is a reaction to a situation of danger’
– ‘that is, to an expected injury from the outside’.90 The prototypical injury
is, of course, castration; and in the extended sense of the term, we can
indeed consider the anxiety in question a species of castration anxiety: ‘a
fear of being separated from a highly valued object’.91 Anxiety of this sort
can be useful for the ego, as a signal due to which it ‘can adapt itself to the
new situation of danger and can proceed to flight or defence’.92 These are
some basic psychological coordinates of overshoot.

The anxiety here was, it is important to note, separate from what we
normally refer to as ‘climate anxiety’, because it didn’t concern the impacts
of global warming per se.93 In the discourse on asset stranding, a distinction
was early on established between ‘physical risks’ and ‘transition risks’, the
former referring to something like what happened in May 2023, when
hundreds of wildfires in the Canadian province of Alberta shut down its oil
and gas production.94 Intensifying hurricanes in the Gulf of Mexico,
Chevron noted, could ravage platforms.95 Storms may inundate refineries.
(There is a theoretical precedent for this in the second volume of Capital,
where Marx discusses how bad weather accelerates the wear and tear of
fixed capital.96) But, as of the early third decade, it was abundantly clear
that transition risks were uppermost in the minds of investors. Brett
Christophers interviewed individuals working at twenty-one investment
institutions and found these to be typical statements: ‘“right now, the
regulatory risks are much more material to us than the physical risks.”’
‘“For now, at any rate, it is not climate change itself that matters to
company value, but the response to climate change in terms of political



action. Of course the risk will eventually be a mix of the two (physical and
political). But not yet.”’97 We may hypothesise that, for the time being, the
most feared injury will remain deliberate and not accidental castration.
Insofar as climate suffering predominantly afflicts propertyless people at a
distance from the circuits of fossil capital, and insofar as that suffering may
prompt political action that may target the source, the physical risks will be
overshadowed by the transition risks.

Pyrrhic Capital

On the other hand, there is evidence that investors did not care much at all.
Their actions, on the whole, spoke loudly about their unshaken faith in
fossil fuels. If they were genuinely anxious about stranding, they should
have been less gung ho about them.98 The hauntology would, from this
perspective, rather appear as impotent as any other ‘agency’, and the reason
is not hard to locate, for the idea of stranded assets had one very manifest
weakness. ‘We take it as a given that climate science mandates a severe
climate policy response,’ stated one paper on stranding from 2022 – but
how could that be taken as a given?99 There was a streak of pious
rationalism at the heart of the concept. Because humanity is governed by
reason, it seemed to say, the carbon budget will translate into stranding.
Shrewd and smart investors could pour scorn on the notion, as indeed they
did. When Blood and Gore published their advice in 2013, the pages of Wall
Street Journal filled up with letters mocking them for their unremunerative
sentimentality: ‘I propose that someone place a bet’, wrote one, and wager
1,000 dollars

that fossil-fuel companies will perform better than renewable companies over the next
decade. I put up as my companies Chevron, Exxon Mobil, Royal Dutch Shell, Schlumberger
[the world’s largest provider of offshore drilling services] and Conoco Phillips. Mr. Gore and



Mr. Blood are welcome to put up the solar and wind companies of their choice, selecting from
the New York Stock Exchange and Nasdaq. Let’s compare stock prices in 2023.100

It is not clear if Blood and Gore took the bet, but it is clear who the winner
would have been.

Jude Clemente of Forbes had a comforting message to the readers of that
magazine. Look at how toothless the Kyoto Protocol turned out to be, and
now we have the Paris Agreement which is even ‘non-binding: i.e., it has no
legal standing’, so why fret.101 And, of course, he was right. Another study
based on interviews with dozens of investors from North America and
Europe found this to be a common attitude: three decades of blah blah blah
have produced absolutely nothing in the way of ‘serious action’, so why
believe that any frontal assault on private property in fossil fuels would ever
come to pass?102 Every vacuously incantatory COP summit then raised the
stocks of business as usual further, in a counter-loop with its own self-
reinforcing power.103 The ‘transition risk’ seemed about as real as the risk
that Palestinians would march triumphantly into Jerusalem, with several
mechanisms heightening the improbability: the more investors invested in
fossil fuels, the more ‘rational’ it seemed for investors to invest in fossil
fuels – the herd instinct in the opposite direction.104 The more mitigation
was pushed beyond the short time horizon of fictitious capital, the less
reason to select other assets.105 The longer the talk of it remained just talk,
the more vindicated the conviction that all of these banks and asset
managers and corporations were too big to strand – bleeding into forms of
denial, including literal: ‘there is so much money in the market that couldn’t
give a flying fuck about this stuff,’ said one of Christophers’s informants.
‘You still get investors in the US who don’t believe in climate change.
These guys honestly couldn’t give a stuff.’106

The aggregate outcome of these trends was, of course, the production of
even more value that would have to be destroyed should anyone ever do
anything about global warming – assets building on assets, the carbon



bubble blown to ever greater circumference. Everyone from JPMorgan to
the IPCC understood this logic.107 The more surplus value ‘capital has
realized by rooting in the soil like a pig in potatoes’, the larger the slaughter
of value will eventually have to become.108 In 2023, Campanale could thus
look back on a decade of failure, which a fortiori made his mission in life
even more called for: ‘the amount of fossil fuels that have been financed
has grown over the decade, not decreased. Hundreds of billions of dollars
are being raised through the banking system, through the equity markets
and private markets to fund more fossil fuel expansion, when we can’t burn
even what these companies already own.’109 It has often been said that if
warming were to be capped at 2°C rather than 1.5°C, the stranding would
be less bloody.110 But this is to look at it from a static viewpoint. In 2022,
say, the budget for 2°C was still filled with enough air to save capital from
the worst carnage, because the limit remained distant; but once
temperatures actually near 2°C, so much more capital will have been sunk
into fossil fuels in the meantime – the very reason for the nearing – that it
would far surpass what 1.5°C would have required. The destruction would
then have to be even more remorseless to avoid 3°C, and so on.

Another distinction established early on in the discourse was that
between an ‘orderly’ and a ‘disorderly’ transition, the former signifying a
smooth, gradual, IAM-like process in which policy-makers inform investors
that a change is coming and then do exactly what they have promised:
perfect information, time to prepare and close shop without tears.111 One
survey published in 2019 presciently added that in this scenario, ‘the wider
socio-economic context is also free of major disruptions (no wars, no
pandemics, no disruptive climate-related physical impacts).’112 The first
three years of the third decade killed it. Now remained solely a ‘disorderly’
transition, the result of an ever-widening discrepancy between business as
usual and budget constraints reaching a point of criticality where some
event, in the articulation of climate and politics, makes the whole order



come crashing down; and for this scenario to be plausible, no pious
rationalism is needed.113 It is the absence of reason, the denial of reality that
pushes the world towards it.114 The minimal rationalism that, perhaps,
remains here is the expectation that a human survival instinct will at some
point kick in and force a readjustment to reality. Because fossil capital will
have won so much until then, it will stand to lose all the more. ‘Climate
change’, one stranding study put it, ‘is a “ruin” problem – i.e. it will result
in a system exposed to irreversible harm that can eventually lead to total
failure’.115 The apocalyptic magnitude of climate breakdown is mirrored by
the apocalyptic magnitude of capitalist collapse, if any constraint is ever put
on the former.

But no such collapse will be induced without politics. This is the
concrete meaning of the revolution being born out of the historical delay of
mitigation: asset stranding will take on ever more frighteningly Leninist-
Marxist proportions. The more the spectre is ignored, or the more knives are
plunged into it, the more powerfully high it rises. The counter-loop trips
over itself and reverses into its opposite: ‘the problem with climate risk is
the longer you wait, the bigger the problem becomes,’ readers of Bloomberg
could learn in January 2023.116 Not even the profit bonanza could
extinguish the fear, but rather stoked it from behind; nervous shareholders
were back with questions to Exxon-Mobil.117 There was a sense that the
arrogance of fossil capital in this period masked, and worsened, a structural
and psychic fragility. By never ceasing to be victorious, it painted itself into
a corner filled with its worst nightmares – a dynamic so contradictory that it
would have to break out in some other direction.

The Contradiction of the Last Moment



Climate politics becomes more existential over time.118 Mitigation after a
long delay comes to imply swift decapitation of fossil capital, whose
interest in defending itself thereby hardens pro rata.119 The more it has
expanded, however, the greater its political clout will also be: a capital
incorporated into one thousand new coal plants will be more capable of
dictating policy than one with only ten left.120 A profit bonanza makes it, at
the same time, more exposed to destruction and better placed to fend it
off.121 More specifically, if a fresh round of investment occurs close to a
temperature deadline, the interest in missing it will be overwhelmingly
strong: if the fixed capital is in its forties or fifties, retirement will be far
less disastrous then if it has just sprung up. From the moment ‘when fixed
capital has developed’, every ‘interruption of the production process acts as
a direct reduction of capital itself, of its initial value’. It follows that the
fresher the fixed capital and the greater its total scale, ‘the more does the
continuity of the production process or the constant flow of reproduction
become an externally compelling condition for the mode of production
founded on capital’, as observed by Marx – or, ‘the more the system
expands, the more it hardens into what it has always been’, by Adorno.122

We might call this the contradiction of the last moment. Every time the last
moment for climate protection is approaching, the systemic pressure for
barrelling past it will be harder to tame.

These are the primary drivers, first for passing a temperature limit, then
for developing other projects for managing the fallout, which, of course,
grows in proportion. But if we recognise this, we must also realise that the
pressure will remain constant or rather build up throughout the overshoot
conjuncture and work to ensure that these other projects are substitutes for
and not supplements to mitigation. If the original interest is in deflecting
value destruction, it will stiffen insofar as it succeeds in pushing into
overshoot. It will operate relentlessly to make adaptation and removal and
geoengineering stand in for the mitigation that must not happen, because it



would be so existential in scale. This is the fundamental reason for
regarding rationalism-optimism as a delusion, and it marks out the
multiplying fronts of climate politics: for each category of measures, there
will have to be a struggle against it substituting for the liquidation of fossil
capital; in each, defeat in this struggle will set off its own secondary and
tertiary spirals of disaster. We shall return to those in the sequel to this
book.

Passive and Active Capital Protection

If the three other projects work perfectly fine, asset stranding may be
forgotten and never heard of again. Its role in history, its spectral causality
will then have consisted in impelling developments in a different direction,
where the climate problem is brought under control by means other than the
mitigation spoken of in earlier phases. Capital will have succeeded in
protecting both the climate and itself. The property question will be buried
under layers of new technology – but if the outsourcing of climate
management to these three affiliated projects is ineffectual to some degree,
it will rear its head again. Or, if they are launched with the firm belief that
mitigation must also happen, a return to the mission of asset stranding is
inevitable. Which will it be? The only thing we can be certain of is that
dominant classes enter the overshoot conjuncture with an interest in
protecting value awaiting or undergoing valorisation within the circuits of
fossil capital from destruction – abbreviated, capital protection.

Taking a leaf from Antonio Gramsci, we may further distinguish
between passive and active forms of such protection.123 We shall consider
active capital protection to be efforts directly undertaken by agents within
the various circuits of fossil capital for said purpose – say, Aramco doing
this or that to ward off the threat. Passive capital protection, on the other
hand, is performed on behalf of the bearers of value, by others. A good



example would be the IMAGE team slowing down emissions reduction
rates in its IAM, because ‘fast reduction rates would require the early
retirement of existing fossil-fuel-based capital stock’, and instead coming
up with BECCS. The problematic of base and superstructure here
resurfaces. In the case of overshoot ideology, the correspondence is of such
a nature as to suggest direct determination, as in a compass. The structural
interest in protecting capital functions like a magnetic north pulling towards
it the needle of ruling ideas about how to deal with climate. It may be
invisible, far from any particular paper or report or model or summit, but it
exerts such a deep attraction as to make them pivot into alignment. Passive
protection is passive also in the sense of unresistingly coordinating
activities with the operations of fossil capital. On the other hand, it might
well provide the initiative, as when IAM scenarios are first developed by
modellers and later used by corporations: we are dealing with a dialectic.

The capital protected, however, is more than a heap of assets. These are
accretions, the weight of things generated, not the process itself. We have
seen Kelly use the metaphor of pyramids for fixed capital in offshore
extraction, and the pyramids of the Old Kingdom did indeed incarnate a
physically tangible inertia. But to understand their function in pharaonic
Egypt, one would have to study the logic of its kingship and tributary state
– as in, why were they built? The drive to form more fixed capital in fossil
fuels is not self-explanatory. Why, for instance, could not investors build up
assets in renewable energy instead? Or did they? What were the underlying
drivers that took on the material form of this type of fixed capital and all its
appurtenances?

With or without a Fight

When governments and IAM wizards expounded on programmatic
overshoot, they did not, of course, deny that some form of endgame for



fossil fuels was part of the long-term – in some cases, very long-term
indeed – vision for the future. It was just that they saw the phase-out
stretched out over time, taking place in a controlled fashion that avoided
sudden, large-scale asset stranding. Overshoot would play out in parallel
with conventional mitigation, and carbon dioxide removal in particular
would be rolled out in addition to emission cuts, not as a substitute for them
(the rationalist-optimist doxa). Only some part of emissions – those
commonly categorised as ‘unavoidable’ – would need to be maintained; the
rest was slated for eventual reduction to zero. In this vision, overshoot was
but a temporary condition, born out of the necessity to buy ‘us’ just a few
more years while mitigation got up to speed and the transition ran its natural
course, no revolution needed. In crossing the first threshold, the ideological
architects of the conjuncture denied that the gates were thereby opened to
barge past future ones as well: this exceedance was to be the one exception,
a mere hiccup on the circuitous path to Paris.

The processes that were supposed to make this happen would be
propelled by durably capitalist dynamics. With some minimal prodding by
states, perhaps some well-placed subsidies here and there, powerful new
industries would ascend to dominance. By the sheer gravitational force of
their competitive advantage, they would suck innovations and money into
their orbits. Perhaps not all at once, and perhaps not very rapidly either, but
nonetheless inevitably, ‘green capital’ would take over from the brown.124

The latter would be eroded out of existence, a process surely marked by
stresses and strains, but – because the transition was left so much to
capital’s own devices and thus spread out over a prolonged period – far less
destructive than the asset-stranding alternative: not so much a revolution as
a tender retirement, a slow deactivation of one set of energy technologies as
another comes to fruition. The haunting here ends simply because more
valuable assets are discovered elsewhere, and all the attention in the room
gradually shifts to them instead.



But how plausible is such a scenario? Does it chime with hitherto
observable trends in the real world? How likely is overshoot to be
temporary, rather than dragged out towards infinity – in other words, how
inclined will capital be to relinquish fossil fuels without a fight? Answering
these questions necessitates a deep dive into the technological and political-
economic components of conventional mitigation. Did obstacles in them
contribute to the overshoot conjuncture, and if so, what are the odds for
their unbidden dissolution before the next limit is transcended as well? It is
to these issues we now turn.



6

We Are Going to Be Driven by
Value

When the overshoot conjuncture emerged in the early third decade, its
greatest paradox was this: the closer the world edged to 1.5°C, the easier it
became to avoid that fate by ditching oil and gas and coal for the renewable
alternatives. For every year of continued and rising emissions, the technical
feasibility of ridding the metabolism of the human species of fossil fuels
stood clearer, more firmly substantiated, more widely publicised. Never
before had it been so easy to live without them.

A Flow of Opportunities

Visions of an economy run entirely on the power streaming in from the sun
are nearly as old as the fossil economy itself. One notable case is that of
Svante Arrhenius. Best known as the first scientist to calculate how a rising
atmospheric concentration of CO2 would drive up temperatures, in a paper
from 1896, soon after he also sketched a programme for turning the world
towards the ‘power lavished on us by the sun in amounts that never seem to
ebb’.1 Coal and petroleum ought to be left in the crust. Humanity would be
wiser to make use of the flow of energy, a fraction of whose supplies would
cover any conceivable needs. Basking in figures of how much sunlight hits



the Earth’s surface, Arrhenius singled out ‘sun machines’ as ‘indubitably the
most essential aid for humanity in the future’ and pointed to the prototypes
just invented; of special promise were desert countries and the tropics,
where the sun ‘almost always shines’, waiting for humanity to install the
contraptions for harnessing it. Wind power presented nearly as great
opportunities, particularly, and luckily, in northern locales poorer in
sunshine.2 Combined with some water, these two sources could power the
present and every imaginable future world economy several times over –
but not to save the planet from the rising temperatures attendant on fossil
fuel combustion, of which Arrhenius took a positive view. His identified
tendency to global warming would make the Earth a more pleasant place:
the vegetation more luxurious, the harvests more plentiful, the north freed
from harsh cold and the fear of new ice ages.3 Instead, the pressing problem
that mandated a switch was the scarcity of fossil fuels, soon to be felt in the
form of high prices. Peak coal was coming, because capitalists thought
nothing of squandering the subterranean wealth; but thankfully, the
alternative was there for the taking.4

Arrhenius put forth these arguments in the 1910s, and in the following
two decades, there was at least one country where they had a degree of
influence: the Soviet Union. As Daniela Russ has showed in a remarkable
piece of historical excavation, there was a craze for solar power among
early Soviet scientists, engineers, poets and others, who took a fancy to the
vision of a world electrified by the sun – not in the next few decades, but
centuries or even millennia into the communist future. Utopian fantasies
accompanied pioneering research into both solar and wind: rudimentary
devices for generating heat as well as motion; installations designed to
irrigate infertile plains. Again, this spring season for renewables was not
motivated by any concerns about global warming; rather, they were admired
for their potential to overcome the material limitations of coal and oil and
allow humanity to extend its metabolism to every nook and cranny of the



Soviet Union and, by extension, the planet.5 Worries about the limitations
faded, in the Soviet Union and elsewhere, until they returned with a
vengeance in the 1970s. A first paper to outline a full transition to solar and
wind appeared in Science, focusing on Denmark, which, the author claimed,
could have it completed by 2050; now worries over dwindling oil framed
the vision.6 But ‘climate disruptions’ had come into view as an additional
reason for the switch.7

The vision, then, was for a 100 per cent flow economy – one where all
energy use would be derived from the sources renewed on a daily basis by
the sun, powering every instrument, heating and cooling every object,
moving every vehicle, 24/7, tutti quanti.8 After a long hiatus, during which
Arrhenius, the early Soviets, the Science paper and other harbingers were
ignored, the vision crystallised just as the Kyoto era came to an end. Actual
developments in the technologies of solar and wind had, of course,
progressed during the late twentieth century, if only in fits and starts; but it
was only in the early twenty-first, on the back of advances made, that a 100
per cent flow economy came to be rigorously outlined.9 Between 2009 and
2011, a team of scientists around Mark Jacobson at Stanford University
published a series of eye-catching articles demonstrating just how close at
hand and workable the vision was.10 Fossil fuels could be eliminated from
the world economy without any needs sacrificed. Substitutes from the sun
were stomping in the stalls. Research into 100 per cent renewables then
rushed out across the fields in the 2010s, but it was not without detractors.11

Ideologically, they fell into two camps. There were the ecomodernists, who
faulted Jacobson and others embracing the vision for counting on a decrease
in total energy consumption – when it ought to increase – and for
discounting nuclear power.12 There were the eco-anarchists and/or -
primitivists, who complained, conversely, that these people upheld an
unfounded faith in modern technology and failed to realise that renewables
are every bit as bad as fossil fuels.13 Here the favoured solution was not



nuclear, but a reversion to self-sufficient, extremely localised communities
with ‘a frugal lifestyle’ and/or a reduction of the human population to ‘one
billion or so’.14 Modernist, anarchist, primitivist, the critics advanced a
number of technical objections to the propositions from Jacobson et al.,
who rebutted them patiently and painstakingly.15

By the early 2020s, the critical choir had mostly fallen silent. The
visionaries had come out on top of the scientific debates.16 Ploughing
ahead, they presented detailed roadmaps for switching first 130 and then
145 countries – accounting for 99.7 per cent of emissions from fossil fuels –
to 100 per cent renewables, ‘ideally by 2035, but by no later than 2050’.17

The efforts culminated in Jacobson’s aptly titled monograph No Miracles
Needed: How Today’s Technology Can Save Our Climate and Clean Our
Air, the most comprehensive manual published to date.18 It could be done:
the evidence was overwhelming, just as humanity put its toes on the
threshold to 1.5°C.

The Time Problem Solved

The contours of the transition were envisioned as follows. First, and most
effortlessly, all electricity generation would have to be sourced from
renewables. No more coal or gas combusted in power plants: every watt
drawn from the flow. Second, and in parallel, but with some more effort, all
use of energy that can be electrified must be so: no more internal
combustion engines when electric vehicles take over; no more blast
furnaces when electric arcs melt the ore. Energy previously released by the
burning of fossil fuels – oil in cars, coke in steel plants – would be provided
by the flowing currents of electricity. Every little gadget would be caught in
this net, down to the suburban man’s leaf blower, ‘possibly the most
annoying fossil-fuel machine today’.19 Third, all thermal energy – heat in
factories, heat in homes – would need to be generated by renewables for



them to reign supreme. In every proposed scheme, solar and wind would
together make up the lion’s share, the former usually projected to dominate
by the middle of this century.20 Jacobson and colleagues ruled out building
new dams. Biomass for burning did not feature. But slices of tidal, wave
and geothermal power were included, the latter an outlier by emanating
from hot springs and steam inside the crust; in all other respects, the energy
would be supplied from the flow, or the practically immediate results of
solar radiation, neither snared in vegetation nor sequestered underground
but streaming, blowing, rising and falling throughout the lands and seas of
the surface.21

Could such a system be relied on? Would the energy be available on
demand? The wind famously does not always blow, and the sun sets at
dusk. The integration of the flow in weather swings and diurnal cycles
makes for intermittency, a drawback highlighted ad nauseam by devotees of
the status quo. It vexed the visions from the beginning: Arrhenius
recognised that nature builds no storehouses for wind power, like lakes and
rivers for hydro. The flow offers exuberant supplies, but ‘the great art is to
collect this energy and store it in times of plenty for times of dearth.
Without a doubt, the spirit of innovation will celebrate great triumphs in
this field, which will become epoch-making for the future welfare of
humanity.’22 The visionaries of the early twenty-first century would
consider him proven right: there was now a wealth of options for ensuring
reliability.

First, and perhaps most importantly, grids spanning a spectrum of
landscapes could be integrated into one. The wind always blows
somewhere, and if it does not, then the sun shines or the waves bob or the
old dams are filled to capacity: the trick is to tie the cables together (a trick
already tried by the Soviet commissions for wind power in the 1920s).23

Shortfalls in one corner can be smoothed out with surfeits from another,
particularly if the grid encompasses several regions and even continents.



Some places are blessed with more of both solar and wind than anyone can
dream to ever use – Cairo, say, having the permanent intensity of the desert
sun all around it, plus the winds of the Red Sea a stone’s throw away –
while others sit at one pole: the North Sea countries swept by winds de trop.
At the opposite pole, southern Europe has all the sunshine. By the early
twenty-first century, unlike in Arrhenius’ time, there was no technical
obstacle for plugging one into the other.24 High-voltage cables overhead or
undersea could unite a continent or two in supergrids that would make
blackouts exceedingly improbable, but one would not necessarily have to
go so far to combine solar and wind. There were emerging designs for
putting panels on the blades of turbines, capturing both types of flow from
the same installations.25 Less avant-gardist: wind and solar are known to be
complementary, simply by dint of seasonal variations in weather,
particularly in the Northern hemisphere. There is a lot of sun in the summer
months, a lot of wind in winter; the art would be simply to exploit the
complementarity.26

And then there was also – second – a growing assortment of
technologies for storing the flow and releasing it later: batteries, tanks,
flywheels, fuel cells, reservoirs into which water could be pumped up in
times of electrical plenty to be discharged into turbines below in moments
of dearth.27 The latter alone would guarantee energy always at hand. Small
tanks tucked away from rivers, recycling water in a loop, had a potential
storage capacity several times larger than what a 100 per cent flow
economy would need.28 Third, the infrastructure could be oversized on
purpose. Because the potentials of wind and, in particular, solar are
practically limitless, one could build more farms than needed on average, as
a buffer for when the flow sags.29 Fourth, if none of these solutions were
sufficient, there would always be the possibility of adjusting demand to
supply: producing ice for refrigeration and running waste water plants when
the grid is full, but not when it is half-full; feeding electricity into parked



cars during nightly hours of surplus.30 In some mix, these four solutions –
interconnection, storage, oversizing, demand management – obviated
intermittency and thereby defeated a central argument from the detractors,
be they modernist or anarcho-primitivist.31 A flow economy would not need
fossil fuels (nor, for that matter, nuclear) as a baseload.

The Space Problem Solved

But would there be any land left for humans and other species to live on?
Would they not be squeezed out by all the spinning, shining new energy
parks and ancillary structures? The flow of energy is defined by its
incorporation into landscapes, the terrestrial spheres through which humans
live and move. The stock of oil and gas and coal, on the other hand, is
buried in chambers below. These opposite profiles have bred a prejudice
against the former: an economy fully reliant on the flow would have to turn
over immense areas to power generation. Fossil fuels are said to be
‘compact’ and ‘dense’, their exploitation requiring trivial amounts of land in
relation to the profuse work they ignite.32 Moving to renewables would
force humanity to gather fuels thinly dispersed on the surface, in a shift
from a ‘vertical’ to a ‘horizontal’ energy regime: all the tools and utensils
hitherto stowed away in the cellar spread out in the living room.33 This
view of the matter is grounded in Ricardian-Malthusian theory. It overlooks
some basic circumstances. When the stock is brought into the landscapes, as
barrels of oil or barges of coal, room must be made for these commodities
to circulate. Precisely because they are exterior, injected into the landscapes
from the outside, an entire infrastructure must be devoted to their entry and
further transmission to points of combustion: all the derricks, mines,
pipelines, terminals, together constituting, as we have seen, ‘the largest
network of infrastructure ever built’. A 100 per cent flow economy would
lift this boot off the neck of the planet. All the land taken up by the



production and distribution of the stock in its commodity form could, once
the facilities have been safely discarded – the fixed capital destroyed – be
freed up for other use. The question must then be rephrased. On balance,
which of the two regimes would demand the most space?

Such an accounting exercise is fraught with uncertainties. No estimates
of the aggregate acres of the globe allocated to fossil fuels could be found
in the early 2020s; but Jacobson gave the figure 1.3 per cent of the US land
area, while counting on the construction of all farms and plants needed for
100 per cent energy to swallow 0.31 – an emancipation of space, not a
constriction.34 One study likewise found that swapping coal for solar over a
couple of decades would release American land.35 But then the US was
uncommonly encumbered by legacy infrastructure. For the world as a
whole, Jacobson and his team estimated a total flow footprint of between
0.17 and 0.22 per cent of land: on average, no more would have to be set
aside.36 Everyone agreed that the type of renewable most consumptive of
land is biofuels, since vast fields must be planted with crops for burning;
large dams have likewise tended to drown whole villages and vistas,
biodiversity ravaged by monocultures and mega-lakes alike – some of the
reasons for omitting both from the schemes of Jacobson and most others.37

The helio-aeolian core of the flow has a different spatial logic. Solar and
wind melt into landscapes, and for that very reason, unlike the stock, their
capture can be combined with other activities.

No farmer can sleep well at night with a pipeline crossing her fields. The
devastation experienced by farmers and fisherfolk in the Niger Delta and
the Ecuadorian rainforests testifies to the unviability of the combination.
Indeed, the very emergence of ‘place-based resistance’ in such sacrifice
zones belies the notion that ‘fossil fuel extraction is not particularly space
intensive’.38 But wind turbines must have space in between them, so that
the blades of one do not collide with the other; and in that space, it is
perfectly safe to grow crops, tend animals, maintain a forest or do virtually



anything else: no substance foreign to the landscape will suddenly leak into
it, sticky and stinking. The base of the tower itself takes up minimal land.39

Any early twenty-first-century traveller to Germany, a country that had
built up a degree of flow infrastructure alongside its fossil patrimony, could
spot the difference. The open-pit lignite mines looked like craters from
some monstrous meteorites, in which nothing could live, whereas wind
turbines were planted like flags among all manner of other vital land use;
and every time the former expanded, they had to raze the forests and
villages standing in the way (turbines included, as we have seen). There was
placed-based resistance against wind farms too. The far right specialised in
it, in Germany and the rest of the global North.40 The same people who
cherished vast expanses of coal mines and oil fields tended to rail against
the aesthetic despoliation inflicted by the poles and rotors, but opposition
could also stem from any other preference – Sami herders, for instance,
fearing that their reindeer would avoid winter pastures impaled by farms.41

Clearly it is not a question of the flow occupying a lot of surface area and
the stock little to none.42 Rather, each has its own spatial appearances and
affordances and connotations, to be weighed against other interests in the
land and combined with them, or not. As for wind (but never for coal), there
is often, if not always, an exit from terrestrial constraints: moving
offshore.43

As for solar, much like for wind in Sápmi, land can constitute a real
problem. This power source comes in two forms: photovoltaics, PV or
‘solar panels’ in the vernacular, their function now common knowledge, and
concentrated solar power, an installation that places mirrors in a circle or
square and turns them towards a tower; the arrays collect the heat from the
sun and shoot it into the centre, where it is converted into electricity. If part
of a savannah inside a designated national park is given over to a
concentrated solar power plant, the loss of land is absolute. The same if a
wheat field or timber plantation is cleared and a PV farm instead mounted



on the ground. In scenarios where solar grows in this fashion, the land
requirements rise to up to 5 per cent of a country’s area if this single source
generates 80 per cent of the electricity by 2050.44 But PV has a promise its
bigger brother lacks.45 Solar panels are modular, scalable, conjugable in
ways that come closest to realising the potential of the flow to mesh with
rest of the landscapes.

No one wants to sleep under an oil derrick. But panels can be favourably
affixed to the roofs of huts and villas and any other kinds of buildings – say,
the concrete boxes of the Palestinian refugee camps in Gaza and the West
Bank, some of the most overcrowded places on Earth, defined by their lack
of access to land (and deprived of electricity to boot).46 No coal mine could
fit into their alleys. PV does not have to drive people from their homes, but
can be fitted onto pre-existing structures, redefining the built environment
as a potential canvas for power generation.47 Guests in the attic, not forces
of expulsion; by the second and third decade, the cutting-edge modes of
coexistence were ‘agrivoltaics’ and ‘floatovoltaics’. In the former, panels
are elevated on stilts and combined with agriculture flowering around and
beneath them. The panels will need to be positioned and tilted so that plants
below receive enough sunlight; but the provision of shade may also be a
service, increasing the yields of crops ranging from soybeans and sweet
potatoes, lettuce and broccoli, eggplants and cherry tomatoes to cassava and
even corn (while those of wheat might rather go unaffected). Under the
shade, less soil moisture is lost to evaporation, less photosynthetic
productivity to heat stress: advantages higher prized in a warming world.
Panels do not spoliate the fields below. They uplift them.48

Animal husbandry goes well with PV too. Sheep have been found to
love the shade and huddle in it during hot days – agrivoltaics providing
adaptive benefits over and above its spatial thrift in mitigation.49 Rainfall
collectors have been attached to panels bestriding fields in India.50 (No one
has yet proposed gutters on pipelines for irrigating nearby plots in need).



Panels can be installed on top of greenhouses; under and between olive
trees; in unused corners of fields; on degraded agricultural lands, of which
there might be no shortage.51 By the early 2020s, some 12 per cent of the
surface area of the globe was devoted to crop cultivation, not to mention the
three times larger area devoted to livestock, hinting at the potentials of
agrivoltaics to shrink the footprint of solar towards some vanishing point –
but perhaps floatovoltaics put it in the shade.52

Panels can be built on buoys and anchored with mooring lines. The
photovoltaics will then float in the water, such as in already existing dams,
reservoirs, ponds, canals, lakes in abandoned quarries or pretty much any
other body of water nestled into human environs.53 Lignite mines in
Germany would make for excellent bases, once extraction is ended.54 Not a
square meter of new land would have to be claimed. No lack of suitable
water would hamper the arrangement: covering one tenth of the world’s
dams would generate as much electricity as all its fossil fuel– powered
plants.55 Countries that could easily meet their entire electricity demand by
putting solar rafts on a fraction of their hydropower basins included Canada
and Brazil, Zimbabwe and Sudan, Myanmar and Laos.56 If placed like a lid
on a pumped storage reservoir, the PV would possess an inbuilt battery. On
dams providing drinking water as well as electricity, it would preserve the
precious resource by cutting evaporation, otherwise rising with every tenth
of a centigrade: imagine the gains to Lake Nasser or Kariba.57

In the early third decade, agrivoltaics and floatovoltaics were just
beginning to get off the ground. Both had their learning curves ahead of
them. The next step, presented in a first scientific paper in 2022, was
silvovoltaics: interleaving forests with solar trees. If panels extend from a
trunk like layered leaves, they can generate two orders of magnitude more
electricity per square meter than flat, single-storey panels; below and
alongside them, bamboo and any other timber trees can grow undisturbed.58

All major forms of human land use were thereby opened for synthesis with



PV. More combinations might lie in store (offshore floatovoltaics, floating
concentrated solar power …). We can then venture the following
hypothesis: continued technological development in hydrocarbon
production will expand its land footprint per unit of energy, whereas the
same process in solar power generation will have the opposite effect. The
former tendency is the spatial aspect of the growth in fixed capital
formation, producers having to go to greater lengths to find and send back
oil and gas, constructing ever more props and passages along the way.59

The latter will work towards a situation where the sun hits spots and objects
that exist not only to be hit by the sun – the state of nature of the flow, as it
were.

With a bit of Marxism and common sense, we can then also turn the
Ricardian-Malthusian view on its head. As regards life at the surface, a
transition from stock to flow would lead away from a horizontal energy
regime, in which fuels circulate as commodities through a million coiling
channels, towards a vertical successor, oriented towards the sun and the
wind that appear above people, organising their metabolism in storeys and
levels.60 There will be less shuffling around, more direct downloading. In
the last instance, the difference is a function of the stock materialising as
fuel only through labour and assuming the form of a commodity, two
conditions that can never apply to sunlight or wind. Fossil fuels impose a
zero-sum game on the land. The strange commodity exacts zones and
corridors exclusively for itself. In the helio-aeolian flow, the land rather
unfolds its leaves like a sunflower.

Woes of the Transitional Period

But would there be materials enough to build all these blades and bases,
panels and pontoons, barrages and pumps and everything else required for a
100 per cent flow economy? Or would the planet be pillaged for a second



time? One version of this worry is the contention that materials for solar
and wind would come from a prolongation of the original pillage, since they
are parasitic on fossil fuels. In a text from 2021, a prominent anarchist critic
of renewables, Alexander Dunlap, pointed to wind turbines made of steel
and stated that ‘industrial steel manufacturing is impossible without burning
coal, as metallurgical coal – or coking coal – is a vital ingredient in the
process’: hence no difference between wind and any fossil source of
power.61 The factual statement was falsified in that same year, when a
Swedish plant delivered the first shipments of steel not impregnated by
coal.62 Not long after, one survey picked a bouquet of eight-six
technological options for defossilising the industry, spanning everything
from renewable sources of electricity to recycling (to which few materials
are as amenable as steel).63 But Dunlap did have a point of sorts.

Suppose the manufacturing of wind turbines commences in year 0, when
steel manufacturing is still based on coke. Suppose the transition in the steel
industry gets going in year 10 and is completed in year 20: new turbines
will then carry traces of coal for the first two decades, washed away only at
the beginning of the third. The lingering dirt is in the nature of the process.
In a transition from one type of energy economy – or ‘regime’ – to another,
the tools of the latter will have to be assembled with those of the former.64

The only escape from this tautology would be a 100 per cent flow economy
arriving ready-made from another planet where it is already fully
established. Dunlap and similar-minded critics contend that, because
renewables have not yet had their life cycles purified of fossil fuels, they
are equally bad: the energetic version of the classical anarchist demand that
every step towards the desired end-state must be a perfect picture of it –
which is to guarantee that no journey out of the status quo ever takes off. A
transitional period is rich in intermediates and impurities, by definition.

As for the mining of materials in a mature fossil economy and a mature
flow economy, the two can scarcely be compared. In the former, extraction



is inflicted on the Earth without cease, because that is how the fuels come to
the surface: the oil and gas and coal going up in smoke must be succeeded
by new quanta brought up from below, day in, day out. In the latter,
extraction withers away. The flow requires no more mining than wild
apples. Once the ladder or stick for reaching them has been built, the
picking can unfold with minimal material throughput.65 This qualitative
difference between the essences of stock and flow reduces the question of
materials to, again, the transitional period: will there be enough to construct
the means of production for the post-fossil era? Or would the extraction,
however temporary, leave indelible scars on the planet? As of the early third
decade, the world produced roughly 350 times more coal than materials
required for building turbines and panels and their auxiliaries – lithium,
cobalt, copper, rare earth minerals – and 190 times more oil.66 If the rate of
extraction of these transitional materials were to increase twelvefold, their
output would still reach merely 3 per cent of all that coal. Such numbers
suggested that the planet would be spared further wounds by a swift
transition: it could never cause anything like the volumes extracted and
destroyed by the late fossil economy.67

This was scant solace, however, for the people and other species whose
land had suffered that fate at the hands of, for instance, companies mining
lithium for the batteries of electrical vehicles.68 Even if only a fraction of
the larger problem, destruction of such kind was a reality already in the
early third decade. Could it be overcome, as handily as the time and space
problems? Because the technologies of wind and, in particular, solar power
were, by this time, in states of extreme flux, no one could say with any
certainty what materials would be indispensable the next decade or even
year.69 Lithium had a reinvigorated contender in sodium, easily obtained
from salt.70 Silver, pasted in a thin layer on panels, the one material whose
limitations might put a real damper on their production, could be replaced
with copper, and so on.71 A radical programme of continuous recycling –



including from scrapped wind mills and solar panels – could help reduce
materials consumption to some degree.72 One would have to be somewhere
on the anarcho-primitivist spectrum to deny this sort of technological
progress. One would have to be an ecomodernist in the clouds, however, to
believe that the transition could begin to float above the ground and put
zero pressure on resources. In fact, precisely its historical delay means that
it will – if it ever begins – need to be so rushed and executed within a
timeframe so short as to call forth the problem of bottlenecks. A mine is not
opened in a minute. It takes time before it yields it goods. How, then, can
extraction of the materials required for the reconstruction deliver on
schedule? There will be stress on the land (not to mention the labour).73

After intermittency and area, judicious visionaries acknowledged that
materials remained the one ‘formidable challenge’, the more so the longer it
was postponed; it might even place a question mark over their whole
approach.74

Consider lithium. Electrifying the entire car fleet of a country like the
US would be possible, in the sense that there is enough lithium to assemble
the batteries of the current design (as of the early 2020s); but it would risk
ruining the ecosystems and – often indigenous – peoples of the mining
areas, in Chile, Argentina, Bolivia. The alternative would be a modal
transition. Instead of shifting the existing, and growing, fleet to electricity,
one could shift travellers onto buses, subways, bikes, walking lanes: modes
of transportation breaking the car dependency and minimising the demand
for lithium (or any other material). The battery of an electric Hummer is
several hundred times larger than that of an e-bike. Why then even
contemplate keeping and supposedly greening the former?75 The visionaries
turned out to suffer from a kind of black-box conservatism: they took the
present constellation of productive forces as given; all they ever wished for
was to put it on another energetic footing. In Electrify: An Optimist’s
Playbook for Our Clean Energy Future, one of their number, Saul Griffith,



went out of his way to allay any fears of negotiating the American lifestyle.
‘We don’t need to switch to mass rail and public transit, nor mandate
changing the settings on consumers’ thermostats, nor ask all the red meat-
loving Americans to turn vegetarian’ – phew. The renewable future will not
tinker with ‘the major objects in our lives – our cars, homes, offices,
furnaces, and refrigerators. All of these objects will just be electric. There is
no need to fear this future.’76 Mark Jacobson was impeccably patriotic
about also proving that the tanks and fighter jets and armoured personnel
carriers of the US army could be powered by renewables.77 (It would save
the lives of American soldiers, as there would no longer be oil supply lines
vulnerable to ambushes.)78 The question of whether these vehicles should
be carried over into the flow economy appears not to have struck him, and it
could be extended further. Do people in the global North really need their
leaf blowers and livestock? Would the transition have to show such
deference to the things that be? Should the skin of property be changed, or
the most invasive snakes also culled in the process?

A Trio of Immature Tech

Such conservatism, however, was also part of the signature cogency of this
research programme. It took the sum total of the existing productive forces,
subtracted the stock and showed that the remainder could be run on the
flow, by means of a subset of productive forces that likewise existed. The
basic technologies of wind and solar power have been around since before
Arrhenius and the early Soviets. In the 2010s and early 2020s, they had
decades and years of evolutionary leaps behind them. The difference from a
removal technology like BECCS could hardly have been more fundamental:
these forces existed in the physical world. No one had, by this time, seen a
BECCS plant; but the majority of humanity had probably set eyes on a wind
turbine or solar panel at some point. Nor were these like nuclear fusion,



sometimes touted as the gateway to post-fossil cornucopia, always three
decades down the road; as of the early 2020s, the general assessment held
that it might become a reality around 2050, a working alternative to fossil
fuels perhaps towards the end of the century.79 But if time is short –
especially if it is too late, in some senses of the term – one should not
entrust mitigation to phantom or embryonic technologies. They ought to be
present in the here and now, tried and tested, ready to be scaled up: and
such was indeed the status of the cornerstones of the 100 per cent vision.80

The issue with them was not one of innovation so much as adoption.
Neither the solutions to intermittency nor the arrangements of coexistence
on the land – agrivoltaics, floatovoltaics, silvovoltaics – depended on the
breakthrough of some fancy new tech, but rather on the conjoining of
familiar tools, such as panels and buoys, or panels and poles.81

The visionaries of a conservative overhaul thus demonstrated that the
incumbent technomass could be maintained if fossil fuels were to be given
up for renewables, on the basis of technologies ready to go. They
succeeded, with three exceptions – all significant, all ambiguous. First,
there was aviation. Aircraft flying on electricity from the flow appeared to
be if not a castle in the air, then inconveniently far into the future. Although
the first solar-powered plane with a person in it flew already in 1979, flying
hundreds of people between continents would require marvellous
improvements in battery technologies, packing at least eight times more
energy into every kilogram than what the most powerful exemplars
achieved in the early 2020s; anything less would fail to keep the machines
in the air long enough, or take up too much space.82 Lithium was the
presumed material. All aircraft, in other words, are worse than Hummers in
the sky. But here too, there were undeniable advances: in those same years,
the first contracts were signed for delivery of planes called ‘Alice’, a model
carrying nine passengers almost 500 kilometres – not enough to fly from
Berlin to Vienna, but not so far off.83 All-electric aircraft on short-haul



flights seemed to be within reach.84 NASA announced the invention of a
new type of battery far exceeding the performance of the lithium types, and
conservative visionaries already drew maps of the airports of the future,
looking exactly as before, except for solar panels producing electricity in
situ and charging stations where the planes would dock.85 Leaving aside the
question of its desirability, electrification of the world’s aircraft was a
prospect somewhere between the speculative and the practical, contingent
on breakthroughs still in the future.

Long-distance shipping was stuck in roughly the same spot. Ferries
propelled by batteries managed only short voyages. But container ships and
bulk carriers could already be switched to substitutes for heavy fuel oil:
hydrogen or ammonia produced with electricity from the flow; various
designs for reviving sails; a modicum of PV onboard; all of these and more
in combination.86 By the early twenty-first century, nearly 100 per cent of
commodities transported on sea were ferried through the burning of fossil
fuels.87 Around 96 per cent of manufactured goods had also been infiltrated
by such fuels as feedstock – as raw materials, that is; as in plastics
fabricated out of oil or fertilisers out of gas, finding their way into
everything from tampons to tofu. A behemoth with a finger in all kinds of
commodities, the petrochemical industry used fossil fuels for both burning
and building.88 The former could be turned over to the flow right away,
much as in the steel industry; the latter was a harder nut to crack. Some
feedstocks were lazily taken from oil and gas and their by-products lying
around in refineries – notably hydrogen, which could instead, just as for
ships, be acquired by means of electricity from solar and wind, splitting the
two H atoms from the one O in the molecule of water. Other feedstocks
centred on C, or carbon, as the irreplaceable element for further processing.
Ethylene and propylene – the main precursors to plastics, polyester, rubber,
going into apparel, adhesives, refrigerants and so on – derived from C.
Fossil fuels naturally and conveniently supplied this element to the



industry: could it be derived from some other source? For now, we may
simply observe that by the early 2020s, substitutes for fossil fuel feedstocks
in the petrochemical industry were under development, but in laboratories
rather than in plants.89

In this condition, the trio of aviation, shipping and petrochemical
feedstocks formed an exception to the rule of existing productive forces
immediately transferrable to the flow.90 By the early 2020s, there was a
difference between, say, the electricity in a socket and a ship in the harbour:
mature technology allowed for the former to be sourced from the flow, but
not the latter. The difference was like that between an adult and perhaps not
an embryo, but a toddler or adolescent. Technological development,
however, it is important to remember, does not occur in a political vacuum.
What if the authority regulating international shipping announced a total
ban on heavy fuel oil, to come into effect by 2050? It would be a mighty
spur on shipping companies and the manufacturers supplying them to speed
up the maturation of alternatives.91 The sum of viable mitigation should not
be equated to that of the existing productive forces. The latter would rather
grow with the former.92 Anything else would presume that technological
development is immune to political pressure, rendering everything from the
pyramids via the atomic bomb to the Covid-19 vaccines inexplicable. In
fact, given the laissez-faire situation of the early twenty-first century – the
absence of something like bans on fossil fuels – the remarkable element
was rather the maturity of so very many alternatives.

Just How Unnecessary the Transgression Is

If we apply a parsimonious yardstick, we would have to conclude that the
visionaries had failed to cover a little less than one tenth of the total fossil-
fuelled pie, the share taken by the immature trio.93 In the early 2020s, the



blueprint, then, was for a 90 rather than 100 per cent flow economy (on the
premise that none of the existing productive forces be left behind: no planes
grounded, no ships scrapped, no plastics avoided). Jacobson and the other
researchers working in this vein envisioned a transition extending from this
moment in time until mid-century, preferably 2040. Eighty per cent of it
would be completed by 2030.94 As of that year, there would then be two
tenths of the original pie left to dispose of. We have seen that the IPCC
called for emissions to be halved by 2030: the proposal here was to cut
them significantly deeper, with means of production already in existence, so
as to keep a safe distance from that guardrail. It follows that, when the
2020s dawned, humanity had been given a task that it was able to solve,
since close examination shows that the problem arose when the material
conditions for its solution were already present (and as for the last tenth,
those conditions might have already been forming). Had the transition been
initiated by the time of the Covid-19 pandemic, there would have been no
technical obstacles standing in the way. The same applies to earlier dates –
initiation at the time of the Special Report, or Paris, or Copenhagen, or even
the Villach and Bellagio workshops – but the closer the world came to
1.5°C, the more fully developed were the material conditions for averting it.

We have seen JPMorgan observe that a shift to renewables ‘is
technically feasible’; and the scientific literature could hardly have been in
more resounding agreement, harping on the theme – ‘no significant
technical or economic barriers could be identified’ a typical conclusion.95

What, then, was the nature of the obstacles? We know some things about it
from the previous chapters, but here it is worth pointing out that the studies
tended to end on a note of planning. Every available solution demanded it.
Enveloping regions in a supergrid, siting pumped storage reservoirs,
oversizing solar and wind capacity, managing and regulating demand,
combining turbines and panels with other forms of land use – nothing
would work without planning. Not least importantly, to keep the materials



problem within bounds and minimise disturbances to wildlife, ‘careful
strategic planning is urgently required’.96

All this planning might have sounded unappealing to some. But it did
not constitute a technical obstacle, the way, say, the lack of oxygen makes
colonising Mars difficult. Imagine, instead, a couple in crisis setting
themselves the task of cooking a dinner together and sharing a pleasant
evening for once. All ingredients are in the fridge, a wine bottle has been
opened, the chopping board laid out, but now the two start arguing again
and forget the onion so it burns and, before long, the quality time has turned
into an all-out row: here, the problem sits not in the technology, but in the
dysfunctional relationship. Or, imagine instead, purely as a thought
experiment, that humanity possessed all the instruments needed for
colonising Mars, but that they could be utilised only if it submitted to the
Khomeinist interpretation of sharia law and the government of velayat-e
faqih hitherto practised only in Iran – possibly a complicated thing to do;
quite probably off-putting to many. These situations corresponded to the
one of the third decade, insofar as relations between people prevented them
from accomplishing what was needed and necessary. This might be of some
import to the interpretation of the trajectory of human history: the overshoot
conjuncture emerged for reasons unrelated to technological feasibility.
Humanity could continue to do the things it did and still stay below 1.5°C,
if it would just let go of fossil fuels – the kernel of the conservative vision
and all the evidence it marshalled.

Note that two questions are at stake here: one normative and one
descriptive, historiographical. One might take the position that a transition
from stock to flow would be ethically bad, and that it would be more
desirable to have generalised puritanism/ privation or 7 billion people ‘or
so’ removed from the planet, the two principal submissions from the
anarcho-primitivist camp. This could and, we believe, should be disputed.
Moving to an 80, 90, 100 per cent flow economy over one or more decades



would prevent mass suffering on a scale that should make any reasonable
moral standards sanction it – even if, as is likely, the full mobilisation of
solar and wind in such short a time would generate its own negative
consequences, to be minimised but perhaps not eliminated. An economy
that provides decent lives to 9 billion people or more cannot exist without
some mark on the planet. If they are both criminal, the flow – even in its
worst possible renditions – and the stock here compare like shoplifting and
genocide. Destruction first of the land and then of the climate is inherent in
the production of fossil fuels; the latter is absent from solar and wind, the
former avoidable through planning.97 Once fossil fuels have been excluded,
as well as nuclear and new hydropower and biofuels, solar and wind are all
that remain (plus a smattering of tidal, wave, geothermal). Only purists with
airy-fairy notions of human life and/or reactionary cravings can oppose
them too. The ethical problems rather concern how their power should be
used and what for.

The more interesting question here, however, is the descriptive,
historiographical: what explains the fact that no transition was initiated
when 1.5°C came into view? Even if the critics of renewables were right in
denouncing their destructiveness, this would not take us closer to an answer.
Rather, such a trait should have spoken in their favour, considering the
proclivities demonstrated by this mode of production. Capitalists have
never cared for indigenous peoples or wilderness areas. Effects on them are,
in this regard, beside the question. The inference must be that the overshoot
conjuncture, the continuous emissions increase, the fossil fuel frenzy were
all caused by factors other than the technological impossibility of a
transition and if that was true for the early 2020s, it will be so even more
for the years and decades ahead (unless the productive forces were to
suddenly cease to develop). Something else must explain the refusal of
capital to shift from fossil fuels to renewables. A key suspect would, of
course, be cost and price.



Return of the Gratisnaturkraft

The capitalist classes did receive the news: in 2020, the International
Energy Agency announced that solar power was now ‘the cheapest source
of new electricity generation in most parts of the world’ – indeed,
photovoltaics offered nothing less than ‘the cheapest source of electricity in
history’.98 It should have been an auspicious start to the decade. The next
year, the World Economic Forum informed its audiences that the cost of
large-scale solar projects had plunged by 85 per cent in ten years; during the
pandemic itself, most of the solar and wind that came online were cheaper
than the cheapest fossil fuels.99 The double whammy of pandemic and war
then put strains on their supply chains too, but the prices of fossil fuels rose
more, the divergence accelerating.100

These were the latest manifestations of secular trends. Solar panels first
entered the market in 1958; six decades later, their price had decreased by a
factor of more than 3,000, making photovoltaics not only the cheapest
source of electricity in the annals of human history, but also the energy
technology undergoing the most spectacular price collapse ever recorded:
there simply was no precedent.101 Used and commercialised around half a
century earlier, the price of wind turbines did not drop as rapidly. But
between the early 1980s and 2020, the cost of electricity from installations
onshore fell by a not unimpressive 80 per cent, and the fall sped up in the
2010s.102 This decade marked a bifurcation. At its beginning, solar and
wind still tended to be costlier than fossil fuels; from its middle onwards, as
the long degression gathered pace, their prices were decidedly lower.103 The
turning point came earlier than anticipated.104 It should have been the
beginning of the end for fossil fuels.

The drivers of the trends were manifold and fairly well documented: for
photovoltaics, the move from more or less artisanal manufacturing to mass
production was key. In any such move, the labour time necessary for



producing a commodity contracts, and then so does the exchange value; if it
takes twelve hours for a skilled artisan to assemble a solar panel, it will cost
orders of magnitude more than if factory workers churn it out in a few
minutes. Much of the early twenty-first-century productivity burst famously
occurred in China.105 In a textbook version of technological development
under capitalism, a large number of companies there fought to cut back on
labour and mechanise production so as to undersell each other.106 Panels
had the advantage of being modular, granular devices easily replicated and
scaled, improved by learning from thousands of iterations and then
standardised in new runs and onwards in virtuous cycles.107 Wind turbines
benefited from similar mechanisms. Towers became taller, capturing
stronger winds farther above the ground; rotors grew in diameter;
manufacturing was simplified into iterative series; windier sites could be
accessed, not the least offshore. Nothing indicated that these trends would
come to a halt anytime soon.108 Rather, further improvements in the
pipeline (to use an inappropriate cliché) pointed to a continued decline in
the price for both sources of the flow; to take but one example, bifacial
panels, capturing solar irradiance from two sides rather than one, were
poised for another leap.109

Obviously, these trends resulted in and from a phenomenal growth in the
installed capacity. The number of panels and turbines in operation rose as
fast as their prices fell. Ever more of them could be seen with the naked
eye. Does that also mean that the world had in fact embarked on the
transition? Very emphatically not so. A transition would be like tearing
down one house and moving into another. That is something else than
acquiring multiple houses and spreading out furniture and goods in all of
them: the distinction between an energy transition and an addition. A
transition would mean the world closing down fossil fuels, moving out from
them, breaking up with them, terminating their combustion and replacing it
with the flow. An addition is the process clearly visible from the beginning



of the twenty-first century: turbines and panels springing up alongside all
the unending fossil infrastructure, supplementing but not displacing it.110

For the climate, it mattered naught if China built a lot of solar panels, as
long as it also maintained its coal-fired power plants – and built more of
them. This, of course, is just what happened, in 2022 for instance: the
People’s Republic added 125 gigawatts of solar and wind capacity, while
coal not only did not diminish but grew by some 27 gigawatts, plus another
106 greenlit.111 It was true, of course, that electricity production in some
places – Germany, the UK, the US – became less dominated by coal over
time, causing emissions to creep down. But this was still a far cry from the
eradication of fossil fuels in these economies. In the world economy as a
whole the pattern was ‘all-of-the-above’, to quote the motto of Barack
Obama.112 Talk of transition would be merited only if there were ‘an active
suppression of fossil fuels’ in synchrony with the buildout of alternatives;
and from this, the world was very far away indeed in the early 2020s.113

The frenzy plainly took it in the opposite direction.
This is not to gainsay the many strides made by solar and wind: PV

capacity growing by a factor of twenty-four during the 2010s and wind
quadrupling; 83 per cent of all new inputs to grids in 2020 coming from
them; the share of renewables in total global energy use hitting a new ‘high’
of 5.5 per cent in 2022; a first tentative boom for floatovoltaics in Asia.114

All of these, however, were compatible with business as usual. Not even a
rising share in percentage points would denote a transition. It is
theoretically possible to have a world with 99 per cent energy from the flow
and 1 per cent from fossil fuels and still see the latter combusted in growing
absolute quantities. Such quantities are the only that count for the
climate.115 Measured in them, the burning of fossil fuels in electricity
generation – the department most easily transitioned – expanded surely and
steadily in the three decades leading up to 2022, even as their share
remained constant.116 And constant their overall share really did remain: in



2022, fossil fuels accounted for 82 per cent of total energy consumption in
the world, the same proportion they had claimed for decades.117

To proclaim the transition underway would, in other words, require more
than the relative share of the flow creeping upwards: fossil fuel combustion
would have to decrease in absolute terms, the infrastructure subjected to
devolution, the expansion reversed. Bandying about the notion of a
transition already happening in the early century was an exercise in
obfuscation. It belonged to the hurrah-optimism of the period: ‘the
transition from fossil fuels is well underway. Each year sees an increase in
the amount of electricity generated from renewable sources,’ an editorial in
Nature proclaimed in 2017, prematurely and illogically.118 ‘The energy
system transition that would be required to limit global warming to 1.5°C is
underway in many sectors and regions around the world,’ the IPCC
adjudicated in the Special Report – words objectively pulling the wool over
the eyes of the public, as was indeed the general function of this
optimism.119 It could be found even in the critical literature, as sloppy
references to the transition somehow already being a thing.120 In the early
2020s, its status was rather the same as that of asset stranding: a
hypothetical event, not yet even attempted.121

If a transition were to take place, it would snuff out air pollution. The
second largest cause of death worldwide, beaten only by heart disease, it
killed 7 of the 55.4 million people who lost their lives in 2019.122 In an
economy 100 per cent powered by the flow – the only worthy aspiration –
no fuels would be set on fire, no gases rising, no fine particulate matter
swirling.123 It would trim down total energy consumption. The burning of
fossil fuels is notoriously wasteful, much of the energy (or exergy, if you
will) contained in them simply lost as heat. Of the energy pumped into the
tank of a car, 70 per cent is dissipated in the internal combustion engine
before the rest reaches the wheels; but when the energy is instead
administered as electricity from a socket, only 20 per cent goes to waste.



Producing steel from scraps in electric arcs instead of in blast furnaces cuts
energy inputs by a factor of ten. To this must be added all the energy spent
on seeking, finding, mining, transporting and refining fossil fuels, activities
brought to a close as extraction withers away. In sum, a transition could by
itself cut total energy consumption by half or more (and to this might be
further added – as in Jacobson’s vision, for all its conservatism – shifts to
public transport, carpooling, improved insulation and other measures
slimming energy use).124 It would arrest global warming.

Aside from all these very major benefits, due to the secular price trends,
a transition would also represent a net saving in the narrowest monetary
sense, strictly counted in dollars and euro and yuan.125 By how much?
Researchers at Oxford University in 2022 estimated that a ‘fast transition’ –
completed by 2050 – would yield a pay-off to the world economy by
anywhere between 5 and 15 trillion US dollars. These would be the
expenses saved when agents on the market no longer need to cover the bills
of fossil fuels. (A slow transition, eliminating them by 2070, would be far
less economical.)126 The upfront cost of rolling out the flow infrastructure
would be quickly recovered because the fuel is gratis.127 The latter
circumstance makes all the financial difference in the world. If this world
were minimally rational, it would, for every conceivable reason, jump at the
opportunity.

The Scandal of Overshoot

Many an observer was caught off guard by the price collapse. But one
community was especially disgraced by it, namely that of the IAMs. No
modellers had counted on anything like the trends observable IRL early in
the century. All proceeded on the assumption of a price descent so modest
and slow as to deviate from a reality racing ahead: the cost for solar panels
modelled for the year 2050 was higher than that actually observed in the



late 2010s.128 The same held for concentrated solar power and offshore
wind.129 These particular productive forces had, in other words, overrun the
plotted finishing line more than three decades ahead of schedule, and none
as fast as PV. The IAMs projected an annual fall in the cost of PV of less
than 3 per cent over the 2010s; in fact, it was 15.130 They were nearly as far
off the mark on capacity installed – an expected annual growth rate between
15 and 30 per cent for the period 1998–2015; an actual growth rate of 38.131

The IAMs fed into the Special Report thought PV capable of generating
some 12 petawatt of electricity per hour come 2050; scholars of PV put the
potential between 41 and 96. The models informing the policy choices of
the European Commission believed PV equal to the task of supplying less
than 20 per cent of electricity by mid-century: empirically grounded
estimates advised at least half.132 The underestimation of the cheapness and
capabilities of the flow was as thoroughly consistent as could be.133

What accounted for this historic miss? There was nothing gradual or
linear about the collapse; but IAMs, as we have seen, were premised on
change conforming to such a profile. They further presumed the existence
of a ‘floor’ below which the price of solar and wind could never fall; but
not only did the two violate this presumption in practise, there is, as we
shall soon see, no theoretical reason to believe that such a floor can exist.134

There appears to have been ‘status-quo bias’ in the models.135 They
harboured ‘a preference for inefficient combustion, in particular by relying
on coal and bioenergy’; the scenarios they spewed forth were ‘optimistic on
deployment of lumpy energy-systems technologies, such as carbon capture
and storage, while insufficiently reflecting empirically observed innovation
dynamics in more granular technologies such as solar photovoltaics’.136

Where did this bias come from? Possibly from primitive fossil capital itself:
companies like ExxonMobil and Shell generated their own energy
scenarios, which might have leaked into the IAMs, directly or via the
scenarios drawn up by the International Energy Agency.137 Some critics



have suggested that ‘interests from industry’ lurked in the underrating of
renewables, but if so, their influence was obscure and uncertain, largely
because of the opacity of the IAMs.138 Rarely if ever did they disclose their
parameters. The capacity for self-criticism and correction remained limited:
despite the miscalculations being well-known from at least the late 2000s,
the IAMs persisted, for reasons again murky, in predicting unreasonably
high prices and low penetration of PV in particular.139 Further research
would have to determine if this capital protection was active or passive in
nature, or a mix of the two.

But capital protection it was. The effect of the error was to make
mitigation look far more expensive than it needed to be. This was
particularly embarrassing for the IAMs, because price and cost were
supposed to be their forte; but the political consequences were, for that
same reason, fateful.140 Ask an IAM what the optimal course of action
would be, and it would not answer ‘roll out the photovoltaics’. It would say
‘go slow, take it easy, letting go of fossil fuels anytime soon would be
adventurist, because they are financially the safest option. Overshoot and
subsequent removal would be the more prudent choice.’141 IAMs tended to
accord a greater role to BECCS than either solar or wind as a source of
energy by mid-century.142 Indeed, they presumed that the former would
generate up to four times more than the latter, and this at a time – 2023 –
when still only one full-scale BECCS plant existed in the whole physical
world.143 They even leaned heavily on CCS as a filter to clean coal, despite
the fact that, at this same date, after more than two decades of ballyhoo,
exactly one full-scale power plant with such equipment existed in that
world.144

What if actually existing technologies were factored in? In 2022, the first
paper by an IAM team accounting for the real developments of the solar
and wind ended up modelling almost no overshoot and no removal: their
rationale had all but dissipated.145 If the secular trends were accounted for,



the IAMs could no longer recommend overshoot – in its programmatic
form, a proper scientific scandal. The idea was as unnecessary as the thing
itself. Imagine if, back in the early 2000s, the EU had stumbled upon a
Dutch modelling team that harboured the same degree of optimism about
the growth trajectory of actually existing renewables that it ended up
bestowing upon BECCS. Perhaps it would have proven rather more
challenging for fossil capital to keep the spectre at bay. Instead, and despite
awareness of the flaws of the IAMs, the IPCC prodded climate governance
to turn towards overshoot and removal and pick BECCS over solar and
wind.146 This was in keeping with the irreal turn. But the distortions and
surrealities aligned, as ever, with the poles of social power.

Priorities of Profit

Who decides whether to bet on stock or flow, or if both, in what
proportions? Who determines where investments go? Primitive fossil
capital has more say than most, in particular the oil and gas companies,
through whose immoderately deep pockets much of the new means of
energy production perforce arise. The alternative is not unknown to them:
by the early 2020s, they had been closely acquainted with the flow for
about half a century. Consider BP, widely seen as the most environmentally
enlightened – or, depending on perspective, unctuous – among the
supermajors. It started manufacturing solar panels already in 1980.147 By
1999, BP Solar had become the largest vertically integrated company in this
line of business, producing cells, installing plants, distributing electricity,
mastering the full chain.148 In the following year, dawn of the millennium,
BP thought itself deserving of a fresh logo called ‘the Helios mark’, aka
‘the sunburst’ – a sun with bright rays shading from yellow into green – and
asked to be henceforth known as ‘Beyond Petroleum’.149 But eleven years
later, the company liquidated its solar subsidiary. All panel factories were



closed. The reason was not kept secret: solar failed to throw off a profit.150

Hopes for the soul of the company revived when the new CEO Bernard
Looney in February 2020 – on the day after the WHO had officially
christened the disease ‘Covid-19’ – responded to the pressure built up on
the climate front in previous years, by announcing that BP would cut its
production of oil and gas by 40 per cent until 2030 and increase that of
renewables by a factor of twenty, flabbergasting the business press. ‘BP
means business,’ wrote Forbes.151 It pledged to be ‘a net zero company by
2050 or sooner’. Looney had understood that ‘trillions of dollars will need
to be invested in replumbing and rewiring the world’s energy system’ to
prevent the carbon budget from running out; he wished to be part of the
solution. There would have to be an extreme makeover of his company.152

In late 2022, Looney snuck into COP27 in Sharm el-Sheikh as a
registered delegate for Mauritania, in which country BP had recently
developed a major gas field.153 During that annus mirabilis, he had begun to
beat a retreat from his promises. ‘One of the misconceptions about our
strategy is that we’re going from oil to renewables. That is not what we are
doing,’ he told the head of the sovereign wealth fund reinvesting profits
from Norwegian oil in, among other companies, BP.154 In earnings calls, his
mantra was ‘resilient hydrocarbons’.155 After all this time, upwards of a
century since the British first struck oil in Khuzestan, it was still the
hydrocarbons that made the money, now more of it than ever. Barely had
the year of the biggest bonanza ended before Wall Street Journal reported
that ‘Looney plans to dial back elements of the oil giant’s high-profile push
into renewable energy’, since he was ‘disappointed in the returns’ from
those diversions. ‘He has told some people close to the company that BP
needs to do more to convince shareholders of its strategy to maximize
profits in areas where it has a competitive advantage, including [sic] its
legacy oil-and-gas operations.’ The CEO wished to ‘clarify’ that ecological
virtues ‘aren’t distracting the company from its ability to deliver profits’ –



meaning, firstly, that the high-flown ambition to cut oil and gas production
by 40 per cent, which had made such waves, because no other company had
said anything like it, was lowered to 25 per cent (to begin with).156

Secondly, investments in hydrocarbons would now go up, not down.
Thirdly, the flow was out, again. BP would quit solar and wind for a second
time, because they made the smallest profits of all kinds of energy in its
portfolio – or, as the chief of the ‘gas and low-carbon’ department further
clarified, ‘we will not grow renewables for the sake of growing wind and
solar.’157 What, then, set the priorities? ‘We’re going to be driven by value,’
explained Looney. ‘That’s what we’re going to be driven by. And if we see
value, we’ll do it. And if we don’t, we won’t.’158 We are going to be driven
by value – an utterance with, as we shall shortly see, a great deal of Marxist
truth content in it.

As embodied in the company of BP, capital here kept the flow somewhat
like a mistress in a separate house, to whom it paid a visit when the mood at
home soured, bringing a token gift and mumbling about coming
commitments only to run back to the toxic partner, from whom it had no
real intention to divorce.159 But the treatment was arguably crueller still.
One company quicker on the ball than BP was Exxon, which launched a
solar energy research programme in the early 1970s in reaction to the oil
crisis, set up two subsidiaries, found them unprofitable and sold off the
remnant to BP Solar in 1999.160 Exxon, however, saw enduring value in PV
for one purpose: to power lights on oil platforms. This cut operational costs
and improved profit margins. From the 1970s, PV for lighting spread as
best practice to all majors engaged in offshore drilling, the first but not last
instance of the flow chained in the service of the stock – bring out the gimp
– while Exxon also took the lead in spurning it in any other role.161 The
windfalls of 2021 and 2022 were received as a vindication of this strategy.
Having resisted any dalliance with the flow, ExxonMobil made greater
profits than BP. ‘We leaned in when others leaned out,’ CEO Darren Woods



congratulated himself.162 Solar and wind were useless in the eyes of
ExxonMobil, because they did not rake in any profits – but they were so
cheap as to be irresistible in the pursuit of profits from oil and gas
extraction. In 2020, the company signed contracts for drawing 70 per cent
of the electricity to its Texas fields from these two sources.163 Flow for
moving oil rigs up and down: less than a promiscuous energy addition, an
absolute subservience to the core business.

Chevron followed the same path, researching solar in the 1970s and
setting up its own special subsidiary; but this one seems to have focused on
internal service from the start.164 In 2003, Chevron opened the world’s
largest array of photovoltaics of its kind in California, named with the
telling oxymoron ‘Solarmine’.165 It powered the pumps on the nearby oil
fields. Chevron knew as well as anyone else how to produce electricity
from solar, and how advantageous it could be, and how fruitless it would be
as a product in itself. ‘Chevron’s path to net zero’, stated CEO Michael
Wirth in 2022, ‘has no place for renewable energy like wind and solar.
Instead, Chevron will focus on maximizing fossil fuel profits’ – an
interminable quest, which by then had subsumed the flow as servant; in
2020, the company made another push to feed its California fields with
solar.166 ‘Lost Hills’ was the name of one (yet another Freudian slip).
‘Electricity is one of Lost Hills field’s largest operating expenses, so having
solar will be an important factor to help keep those costs down and maintain
the planned oil field life,’ one spokeswoman from Chevron explained the
logic.167 Here, then, were the companies outwardly saying that the world
cannot possibly live on solar and wind alone, because they are too
unreliable and whatnot, inwardly relying on them for the most cost-efficient
production of their commodities. Solar boomed across the Permian Basin,
the panels built with enough space between them to make room for rigs –
petrovoltaics, as it were – and benefit from their ‘magnificent cost
advantage over gas-fired power plants. The marginal cost of solar is



zero.’168 Occidental, the largest oil producer in the Basin, plugged solar into
its fields ‘to provide lower-cost electrical power’.169 But it would not sell
any of it.170

From Louisiana to Libya, PV was used as the optimal solution for
protecting oil pipelines against corrosion, shielding the metal with a cheap
electrical current.171 Platforms basked in the light of the sun; but in
Norway, wind was more munificent. Lundin rerouted electricity from
turbines in northern Finland to Johan Sverdrup.172 Equinor constructed the
world’s largest floating offshore wind farm, a composition in which the
turbines stand on buoys rather than on the seabed, allowing them to move
farther from land, into the strongest winds: and this to power platforms in
the North Sea.173 Norway could not stop patting itself on the back for the
efforts to electrify its continental shelf. Wind and water from dams
dispatched through undersea cables provided renewable ignition to Johan
Sverdrup and the other carbon bombs, but Equinor had crass reasons not to
bother much about the flow per se.174 For the rest of the 2020s, it counted
on an internal rate of return – jargon for profitability – of 30 per cent from
oil and gas. For offshore wind, it put the figure between 4 and 8.175 Hence it
invested 28 times more money in the former than in its renewables
segment.176 In recent decades, a pattern emerged in which Norwegian
primitive fossil capital developed a bit of wind for sale in moments of weak
profits from oil and gas, only to revert to its true love as soon as these
normalised – ‘green flings’, researchers called these episodes.177 It
behaved, in short, no better than anyone else in this circuit.

The profitability differentials posted by Equinor were typical.
ConocoPhillips disclosed internal rates of return above 20 per cent for oil
and gas but expected maybe 7 for offshore wind, maybe 5 for solar, and so
it did not trouble itself with the latter two (except for powering oil
fields).178 BP put the rates in the same range.179 Total did build a
renewables segment in the late 2010s, which failed to make a profit, before



yielding a solid 10 per cent in 2021; but this compared to nearly 40 for oil
and gas.180 When asked about previous ambitions to become a leading
producer of renewables, the CEO of this company responded that he did not
want his employees to be driven by that ‘story. I want them now to be
driven by delivering the profitability.’181 In the record year of 2022, Total
increased investment in gas and oil by 50 per cent and cut back on
renewables by 11.182

Shell was the supermajor closest to BP in character. In the late 1990s, it
formed Shell Solar, soon the world’s fourth largest vertically integrated
solar company, punished for paucity of profit and sold off in 2009. Shell
and BP thus moved in tandem and dumped solar just as it reached grid
parity – becoming, that is, as cheap as fossil-fuelled electricity. That was
the moment when solar lost its lustre, leading these firms to undertake a
‘recarbonisation’ as they pivoted towards the Canadian tar sands, then the
latest frontier of oil.183 After the 2018–19 wave of climate mobilisations,
Shell too vowed to be ‘net zero’ by 2050 – only to reconfirm its fealty to
fossil fuels after the bonanza, CEO Wael Sawan downplaying any future
role for solar and wind, echoing Looney.184 ‘If we cannot achieve the
double-digit returns in a business, we need to question very hard whether
we should continue in that business. Absolutely, we want to continue to go
for lower and lower and lower carbon, but it has to be profitable.’185 Or,
‘we will invest in the models that work – those with the highest returns’,
meaning that very recent vows be broken, wind projects scrapped, oil going
steady, gas boosted: recarbonisation all over again.186 (But solar and wind
were good enough to power Shell platforms.187)

The choice came as naturally as a coffer of gold over a loaf of bread. In
the late 2010s, BP was the most magnanimous company, by virtue of
allocating 2 per cent of its capital expenditure to ‘clean energy’; supposed
to be a lot, its total renewables capacity then equalled roughly two large
gas-fired power plants. Shell dispensed 1.33 per cent. ExxonMobil and



Chevron gave a miserly 0.22 and 0.23 respectively – but these shares
included things like PV for platforms and pipelines, and most of the rest
was biofuels.188 Close to 100 per cent of investment, in other words, went
to the stock even before the bonanza. There might have been an additional
motive here: investing in the flow could set in motion a snowball of asset
stranding.189 At bottom, however, the preference was a direct reflection of
the profitability differentials. As one business consultancy noted in early
2023, ‘unless there is an official ban on such investment, investing in oil
and gas will continue to be directed by the well-established and most potent
indicator: the rate of return.’190 An official ban would mark day one of the
transition. The real trends, as this consultancy demonstrated, were for
investment in oil and gas to rise in the twenty-first century, from low levels
in the mid-1980s and 1990s; measured as a share of world GDP, it was
nearly three times as large when the Paris Agreement was signed as when
the UNFCCC was negotiated. And investment invariably rose more when
the price of oil and gas did so.191 Capital, it seemed, took the world deeper
into fossil fuels just as – and because – they became more expensive than
solar and wind. In The Price is Wrong: Why Capitalism Won’t Save the
Planet, Brett Christophers has shown in meticulous detail how this could be
the case, driving home the reality that price is the wrong metric for
understanding the transition that still, by the early 2020s, wasn’t
happening.192 Profit is what matters for those who decide what means of
energy production to invest in.

Does this mean that the preference belonged only to a clique of
capitalists, a retrograde cabal of oil and gas companies that could not bring
themselves to separate from their honey? Or did it express the predilections
of a wider set? First, we should notice that the differentials those companies
reported from their own activities and scenarios reappeared across the
sectoral divide. One study calculated ‘annual profit margins’ for the period
2011–20 and found it to be, on average, 4.9 per cent for integrated oil and



gas companies and as much for enterprises mining coal. But firms
manufacturing panels and turbines made on average -0.2 per cent –
bleeding losses, that is – while project developers came at a piddling 0.7.193

The mean profit mass of an oil and gas major was nearly 6,000 times larger
than that of the typical solar company.194 Imagine, then, that you have a
certain amount of money in your purse and enter the marketplace and face
the choice of investing in stock or flow. What would you bet on?

All the companies whose behaviour we have examined here were
publicly listed, joint-stock, shareholder-owned entities, which means that
what they did, they did on behalf of those owners. BP did not come around
to the resilience of hydrocarbons out of its own private perversions. Already
in 2020, months after his net-zero pledge, Looney acknowledged that it was
‘probably going to be in oil and gas for decades to come, because how else
is that $8 billion dividend going to get serviced?’ – a reference to the money
shareholders could legitimately expect.195 ‘We must perform. Our
shareholders expect and deserve nothing else,’ he would quiver.196 The
problem BP faced in the years after his pledge was not that it made no
money – to the contrary, as we have seen, it was ‘getting more cash than we
know what to do with’ – but that its main rivals made so much more.
Between February 2020 and February 2023, ExxonMobil registered a ‘total
return’ of about 110 per cent, Chevron more than 80, Total almost 60, Shell
almost 40 and BP ‘only’ slightly more than 20.197 Now one could think that
all-time profits would be a good moment to pour some of that cash into
renewables. In fact, this had been the stock answer to the question of how
such profits could be justified in times of a (so-called) transition – BP et al.
would use them to fund the requisite equipment – but when the money truly
came raining down, the result was to withdraw from renewables, under the
pressure of shareholders who might otherwise bolt.198 ‘This isn’t some form
of altruism or some form of charity,’ Looney expounded on the nature of his
entity in an interview with Time. ‘We can create value for our shareholders



through this shift’ – back to fossil fuels – and ‘we will create more value
through this shift than we would if we keep doing what we’re doing.’199 It
was the impersonal voice of self-expanding value that spoke through
Looney as through a dummy.

The priorities were those of the common capital of the class. Between
2016 and 2022, fossil fuel companies raised 3.6 trillion US dollars in
various types of credits on global debt markets. Producers of renewable
energy attracted 160 billion – a ludicrous fraction, entirely sound sub specie
capitalis.200 Banks had good reason to place their money in the former. ‘A
big driver of continued fossil fuel investment is that fossil fuel firms have
remained significantly more profitable than renewable energy firms,’ in the
words of Beyene and her colleagues.201 Behind primitive fossil capital
stood the representatives of fictitious capital, who might have held even
greater sway over the future of energy: in the flow business, companies
needed their money to get projects going. Above all, countries in the global
South were bathing in the most intense sunshine and waiting for finance to
sponsor the realisation of the potentials.202 But the stock promised several
times more money in return.203 ‘We are not mandated to care about the
planet,’ one of Christophers’s investors confirmed.204 To the asset
managers, the mandate was known as ‘fiduciary duty’ – another two words
for maximising profit – which compelled them to keep banking on fossil
fuels.205 A provisional conclusion would be that the choices made by
Looney, Woods, Wirth, Sawan and their like were the choices of capital in
general.

A Scissors Crisis for the Twenty-First Century

But why could the flow not give a good profit? Was this an aberration of the
moment, which just happened to coincide with the approach of 1.5°C? Or



should we expect it to recur deeper into the conjuncture? First, we should
take note of the tendential movements of the prices of fossil fuels over the
longue durée: adjusted for inflation, the price of coal had, by the early
2020s, been fluctuating very mildly around a constant level for 140 years. It
had no tendency to go either up or down. In real terms, offering an identical
amount of useful energy, a lump of coal fetched the same price on the world
market in 2020 as it did in 1880. As for oil and gas, real prices were
similarly stable until the early 1970s, when they set off on a jagged, modest
but perceptible rise.206 The movements for solar and wind, on the other
hand, as we have seen, formed rather a free fall, with the result that the
prices of stock and flow assumed almost the shape of a scissor: one blade
going up, one down.207

The downwards trajectory of the flow was sharper than the upwards of
the stock. The latter did not exhibit the steep incline expected by peak oil
theory. Instead, the prices of oil and gas moved slightly upwards, while coal
did not budge. But how could this be the case over such a very longue
durée, during which the productive forces did anything but stand still?
Between 1880 and 2020, the technologies for taking coal and oil and gas
out of the ground developed as fast as in any other business, labour
productivity increasing in the typical manner of capitalist development: and
yet their prices did not come down. This mystery is easily dispelled by the
fact that greater efforts had to be made to extract the same amount of fuel,
once the seams and fields within easiest reach were depleted.208 More
precisely, greater quantities of labour had to be deployed in the process of
extraction; more precisely still, greater quantities of dead labour, or labour
congealed in machinery, or, in other words, fixed capital. The rise in fixed
capital formation was so sharp over so long a time that it counteracted the
increasing productivity in the case of coal and more than cancelled it out in
oil and gas. Peak oil theory would predict that prices of the latter would
shoot up to the point of utter unaffordability; but as we have seen, it gravely



underestimated the prowess of the productive forces, which rather unlocked
fresh riches of hydrocarbons, at the cost of increased mobilisation of fixed
capital. Hence a gently rising curve, not a crazy spike.209

These empirically observable tendencies for fossil fuels obeyed the law
of value. Labour was the centre around which their exchange value
revolved. The law of value specifies that commodities are exchanged
against each other, through the medium of money – commanding a price,
that is – in proportion to the varying amounts of labour time required to
produce them.210 This holds for any given moment as well as over time.
Prices move as total necessary labour time does. ‘The law of value governs
their movement in so far as [a] reduction or increase in the labour-time
needed for their production makes the price of production rise or fall’: more
labour – dead, above all – for getting fossil fuels out of the ground
translates into higher prices (or, in the case of coal, negates what would
otherwise be a decline).211 And the very same law makes it possible to cash
in a profit. The collective workforce producing a commodity must first do
so in a quantity that covers its basic needs. The value of the goods from this
initial phase will match that of the things the workers use to reproduce
themselves – food, clothes, shelter; perhaps also car, smartphone, health
insurance – but there is no reason why their labour must stop at that point.
They might as well stay at the machines or in the mines for several hours
more. They will then perform surplus labour, the value of which falls to the
capitalist: and this is the sine qua non of profit, its absolute precondition
and determinant frame. ‘There is no profit on production if there is no
surplus labour and an attendant surplus product,’ Anwar Shaikh has
confirmed these rudiments of Marxian political economy.212 If it is old fare,
however, the theory also possesses a singular explanatory power for the
scissors of the early twenty-first century. By the same measure as the two
diverge, profits will be more and more concentrated to the upper blade.



The stock can only be brought to the surface through labour. It is there
constituted as a commodity, which commands value on the market. This
marks out the possibility of a profit, just as for any other enterprise
producing and putting up a commodity for sale. Workers in a coal mine can
go on digging coal long after they have filled wagons sufficient to pay their
wages, and this has, indeed, never been much of a problem: ever since the
Elizabethan leap, coal has been a fount of surplus product. Oil and gas share
the same baseline of profitability. Over and above it, they offer at least three
potential sources of super-profit. First, oil and gas companies can cut their
costs of production, chiefly by introducing all manner of technologies, be
they drones for identifying cracks in platforms and saving on maintenance
or solar panels for generating the cheapest electricity. If, say, ExxonMobil
adopts some improved method that reduces its costs below those of its
competitors, it can sell the oil at the common market price and earn a profit
higher than theirs.213 The labour required for hauling up one barrel is – if
only briefly – lower than for the rest of the pack. Then the rest also adopt
this best practice and catch up, evening out the profits, establishing a
starting line for the next part of the race, and so on.

Second, companies may control fields from which resources are wrested
with relative ease. Perhaps the oil is closer to the surface or less viscous
than usual. Less labour, less advanced machinery is then required to fill one
barrel. This amounts to the same situation as the first: favourable exceptions
to the ruling quantum of necessary labour time, which allow the fortunate
owners to produce oil and gas cheaper than their rivals, while selling it at
the same going price. However, because this second source of super-profit
derives from the properties of particular patches of land (or seabed), it has
often – from Marx to Shaikh – been considered irreproducible, a unique
endowment from which competitors are locked out and which they cannot
copy, the way they can, for example, order the best PVs to their platforms
too.214 But if Exxon Mobil has exceptionally bountiful fields in the seas off



Guyana, other companies will in fact try to seize hold of equivalent – or
even better – domains. This is the mission of exploration, the labour
congealed in fossil terre– capital. If they succeed – if, say, Equinor finds its
own bumper fields in the Arctic – they will run neck and neck with the
winners from a moment ago; as with technological development, the
playing field will be levelled for the next round. Whether based on
exceptional instruments or reservoirs, super-profits may slip through the
fingers of their owners, and the cumulative effect is merely the formation of
even more fixed capital and the seizure and eventual depletion of even more
of the best fields. But at any given moment, excess earnings remain
possible: there can always be a new solution or deposit that cuts the
necessary labour time below the average and revives the fortunes, and so
the turbulent chase continues.

Third, fossil fuels – and, again, hydrocarbons in particular – are shipped
and pumped and trucked across tens of thousands of kilometres, from one
corner of the globe to the other. This too derives from their status as
commodities begotten by labour. Pieces of the stock can be bundled up and
ferried away to any point. But this makes them vulnerable to disruptions
along the way: if a war breaks out; if one warring party refuses to sell its oil
or gas until some demands are met; if one imposes a blockade on another; if
a revolution topples an entire regime of oil production, supplies might be
cut off and prices suddenly soar. Every time this happens, astonishment
ensues. But since the oil crisis of the 1973, it has happened so many times –
precipitated by the Iranian Revolution, the first American invasion of Iraq
and the second, the first Russian invasion of Ukraine and the second, these
being among the more memorable episodes; interspersed among them,
lesser events like strikes in Venezuela, battles in Libya, attacks on oil
facilities in Saudi Arabia – that it must be considered an inherent feature of
the fossil economy.215 Every time it happens, profits for the companies that
can still sell their goods soar as well. Market price volatility is a function of



the profile of the stock and a regularly (or irregularly) renewed source of
super-profits. The bottlenecks of the late Covid-19 period belonged to the
same category, and new instantiations are sure to come as the world moves
deeper into overshoot territory.

As record-breaking as the bonanza of the early 2020s was, it was but a
concatenation of these exceedingly generic sources. From the depths of
Covid-19, oil prices climbed to a peak in the summer of 2022; but they
never reached the heights from the Libyan civil war or the Iranian
Revolution. They caused unheard-of windfalls only in combination with
low-cost wells. ExxonMobil and all the rest had been adept at fine-tuning
the latest recovery technologies and keeping the more hard-worked fields in
abeyance.216 In the wake of the bonanza, Equinor, Total, BP, Shell all re-
emphasised this dual strategy: trimming operational costs to the utmost and
making the most of the choicest fields, from Barents Sea to the Gulf of
Mexico, so as to maximise the margin at any given price level.217 This was
how the winners had won the most in the years of fading pandemic and
flaring war. It was and is and will be the formula for maximum profits in
the primitive accumulation of fossil capital, in the 2020s as much as in the
1970s or 2050s. It remains the ever-present promise throwing the
deficiencies of the flow into the sharpest relief.

For the flow appears without labour. It would be as impossible and
redundant to mobilise labour for making the sun shine or the wind blow as
for making humans exercise their lungs to breathe: these things come
naturally, by themselves. Like mushrooms in the forest, here the fuel is ripe
for picking prior to and in proud disregard of any process of production.
‘Value is labour,’ Marx spells out; ‘value itself is defined as social labour,’
Adorno reaffirms.218 It follows that the flow cannot have value. In the
parable of cheap water power – the paramount manifestation of the flow in
nineteenth-century Britain – in the third volume of Capital, Marx makes as
much clear: ‘the waterfall, like the earth in general and every natural force,



has no value, since it represents no objectified labour and hence no price,
this being in the normal case nothing but value expressed in money. Where
there is no value, there is eo ipso nothing to be expressed in money.’219 And
where there is nothing to be expressed in money, there can be no profit. The
baseline for profitability caves in: where companies have made inordinate
profits on selling coal and oil and gas for centuries, there is simply nothing
to lay hands on. No one has yet made a penny from producing sunlight or
wind, because they cannot be conjured up as commodities, and so cannot be
sold to cover the subsistence of workers, and so likewise cannot be turned
into a surplus product. The owners of a wind farm may sell electricity to
consumers. So may the owners of a power plant fuelled by gas. But the
difference, whose implications can hardly be exaggerated, is that gas can be
sold to the power plant as a commodity, whereas no company has ever been
seen delivering wind qua fuel on a barge or truck. ‘Coal has value and
water-power does not’: the most general contrast between stock and
flow.220

In the early twenty-first century, that contrast was indirectly
demonstrated by the oil and gas giants all coming around to spurning solar
and wind but accepting biofuels as the one passably promising sort of
renewable energy; for, unlike the former, the latter can come about only
through labour.221 Biofuels are constituted like any other commodity from
half a millennium of agrarian capitalism. Like sheep or sugarcane, they
must be tended by humans doing work, or else they will not crop up.
Moreover, biofuels can be processed in refineries and burnt in coal plants or
combustion engines with only minor modifications to the infrastructure.
After its second dumping of solar and wind, BP maintained at least a
nominal commitment to biofuels; even ExxonMobil for many years
flaunted its research into algae as the next-generation feedstock for gasoline
and jet fuel.222 The green goo grown in laboratories would eventually
become grain for tanks. Most hard-nosed of the primitives, ExxonMobil



deigned to traffic in the promise of this one renewable fuel that worked
almost like oil, plastering social and other media with commercials for its
plans to become an ‘energy farmer’, a notion that would have been
oxymoronic for solar or wind. (But this hype, too, came to an early end. In
the midst of the bonanza, ExxonMobil pulled the plugs on the research,
because it remained ‘extremely challenging to produce large quantities of
algae biofuels at a profit’ – incidentally, just as the research was yielding
real results, some strains of algae growing in ponds in concentrations that
approached fuel quality.223 The ponds were then closed down as hopelessly
unprofitable in comparison.)

But consider again the flow as a source of electricity. Imagine a market
dominated by gas-fired power plants. Now some intrepid entrepreneurs
enter it, armed with PV and wind farms that generate electricity at lower
cost. They sell the same commodity – an identical current of electricity – to
the prevailing price, make a good profit, seize a fair share of the market and
expand. Nothing yet deviates from the standard capitalist situation. A
problem, however, will soon arise: during sunny and windy hours, the
pioneers will have so much electricity on their hands as to flood the grid
with supplies. This might sound like bad news for the operators of the gas
plants, who cannot benefit from any similar moments of free bounty and so
cannot pocket the difference; but if the pioneers keep expanding and attract
more firms to their green line of business, the gains will rather backfire on
them. The market will begin to drown in electricity of no value. Insofar as
fossil fuels are crowded out of some corners of the market, the logic of
energy free of labour takes over.224 Revenues to the pioneers dry up, as the
commodity they sell – electricity – is sucked back into the hole of the non-
commodity on which it’s based: there is so much of it around; it is so
abundant and needless of labour that prices collapse. This phenomenon is
known in the technical literature as the ‘revenue decline’ or – a synonym –
‘value decline’ for wind and solar. It correlates perfectly with penetration



levels; empirical observations from some of the most highly developed
markets suggest that the decline sets in early, particularly for solar, and then
accelerates once the two sources, together or alone, generate one quarter to
one third of the electricity.225 That is when the overabundance really starts
depressing prices and, consequently, revenues. After that point, both tumble
‘until they reach a floor (either close to zero or mildly negative)’ – meaning,
contrary to the assumptions of the IAMs, that there is no floor, only a
labourless void.226

One temporary solution to this problem would be to smooth out
fluctuations. If the excess supplies from sunny and windy hours can be
bottled up in batteries or reservoirs or offloaded on distant regions, an
artificial scarcity may be created – up to a point. If a grid relies to 100 per
cent on the flow, or even just approaches that goal, there will be no way to
protect against the cost-free nature of it.227 Solutions to the time problem
would, in any case, facilitate the penetration of solar and wind and so
eventually restart the revenue decline. In the early 2020s, just as and
because these two sources of energy became so superiorly cheap, specialists
predicted that ‘we will soon enter a regime of accelerating value decline’,
with a perfectly predictable corollary.228 ‘There will come a point when it
will no longer make economic sense to invest in a renewable source’ – or, in
the words of the MIT Technology Review, ‘it could become difficult to
convince developers and investors to continue building ever more solar
plants if they stand to make less money or even lose it’: the slide along the
downwards blade of the scissors.229

Under capitalist property relations, the flow hits a glass ceiling of sorts.
It can grow to some extent, as an addition in the margins, but a transition
propelled by agents seeking to maximise profit would be a self-defeating
enterprise. The more developed the productive forces of the flow, the more
proficient their capture of a kind of energy in which no labour can be
objectified, the closer the price and the value and the profit all come to zero.



Then investors will have to lose interest. This would resemble the Marxian
law of the tendency of the rate of profit to fall, in that both extrapolate a
disappearance of labour; but the differences are perhaps greater than the
similarities. In the latter, it is the immanent laws of motion of the capitalist
mode of production that play out across the full spectrum of commodities.
In the former, the falling rate of profit is rather a function of the flow being
an alien presence in this mode of production, because it begins and ends as
a non-commodity; any profits that might be made in between those points –
after 0 but long before 100 per cent – would be ephemeral. The classical
Marxian law hints at a terminal crisis of the capitalist mode. The law of
‘accelerating value decline’ suggests that this mode will defeat prospects for
a transition away from fossil fuels: a sign not of its weakness, but of its
overpowering strength.

It follows, furthermore, that on this downward trajectory, the flow
cannot offer anything like the three sources of super-profits in
hydrocarbons. Consider first technological development. This cannot
happen in the extraction of the fuel, because there is none. Capturing solar
and wind is like cupping hands in a river and raising them to the mouth: an
essentially passive act of borrowing something that rushes by, which means
that no one in this business can go below any average socially necessary
labour time – except in manufacturing and installation. The branches where
technologies develop and profits might accrue are those of producing the
instruments – the panels, the turbines – and constructing them on site. In the
oil business, the equivalent situation would be one where the services of
Halliburton and Schlumberger were in demand, whereas the places of Saudi
Aramco and its peers would be taken up by a yawning nothing. The former
players would then likely be rather insignificant, as their fortunes are
pegged to those of the latter. (Somewhat analogously, the production of rain
barrels and gutters has always allowed for the making of profit, but not in
any sensational amounts, because rainfall comes without labour; no



profitable industry can grow around its extraction.) Now a photovoltaic
module is a commodity like any other, obviously. It has, as we have seen,
been subject to extreme advances in labour productivity. While profits
remain possible in this sideline business, its progress hastens the maturation
of the central field. It cheapens the utilisation of solar and wind, lubricate
their diffusion and more fully realise their condition as free gifts of
nature.230 The exchange value of the flow is an empty husk: technological
development peels it away.

Seen from another angle, the only costs of solar and wind are for upfront
acquisition and installation (plus negligible maintenance).231 They cover the
fixed capital required to get the process going – again: the panels, the
turbines – which might well have a lifetime of half a century but will never
become the kind of milch cows found on the other side of the fence. No
first-order commodity will ever leave this farm, as from an oil field. The
puniest cells and the largest concentrated solar power parks are alike in this
regard: fixed capital but no surplus value. As for the second source of super-
profits in fossil fuels, there is no equivalent either. An unusually bounteous
field does not allow the owner to carve out an exception to any average
labour time. It just means even more of the free stuff. Last but not least,
because the flow cannot be commodified, it cannot be traded, and so it
cannot have any world market, and so it will not be vulnerable to
geopolitical disruptions the way oil and gas in particular are.232 There
cannot even be any OPEC – the most quotidian arrangement for
manipulating hydrocarbon prices – for solar or wind. The possibility of a
cartel for limiting and stockpiling fuel falls away.233

But what about the materials critical for building the instruments? Their
supply chains might well be global, as we have seen, and here shocks would
remain possible: Chile, say, could shut down its lithium exports. (In fact,
the leftist government of that country nationalised its lithium industry in
early 2023; as of that date, it held the largest reservoirs in the world,



although more were constantly discovered and developed. The measure did
not stop lithium prices from continuing their fall from a brief peak in
2022.234) Similar things could happen to silver, copper, cobalt, gallium,
aluminium, potentially boosting the profits of their producers. Cartels may
be formed; inter-imperialist rivalries – notably between China and the US –
could cause ructions. But materials for building the instruments have no
capacity to generate trade and profits on anything like the scale of fossil
fuels. We have seen what a chasm a transition away from them would open
up in the global circulation of commodities; not even under the tightest
schedule could materials make up for it, either in value or tonnage.235

Would not the cost of the flow, though, swell if their supplies were to be
disrupted, for some reason or other? Producers of panels (and turbines)
would then be squeezed, but it would have zero effect on the cost of those
already in operation.236 Yet a lasting and steady rise in the value of
materials would threaten to bend the blade upwards: and this is the rare
factor with a potential to close, if only ever so slightly, the scissors of
prices.237 For obvious reasons, it would not make the production of solar
and wind per se any more profitable.

From whichever angle one looks at it, the flow appears incapable of ever
spawning profit opportunities close to those of the stock – the incapacity so
profusely illustrated during the early decades of energy addition. The void
was then flanked and fed by dwarves. In 2022, the world’s largest
manufacturer of solar panels was a Chinese firm called Longi: had anyone
heard the name? It managed to defend a position on the Fortune 500 list for
China, ranking 177.238 Put differently, the world’s largest manufacturer of
solar panels was nowhere close to entering the renowned global league of
corporations with the highest revenues – which remained, as ever, filled up
by primitive fossil capital.239 Neither did the largest manufacturer of wind
turbines (Vestas) or that of offshore wind farms (Ørsted) make it onto
Fortune Global 500. Solar was unique not only for seeing the most



spectacular price collapse ever recorded for an energy technology, but also
for producing no mania, no quickly rising stars; for this tech, there was no
Microsoft or Apple or Facebook. More broadly, there was no Boulton &
Watt of the flow, no Edison Machine Works, no Ford factories, no
ascendant clusters of capital accumulation riding this wave. The best
candidate, as of the early 2020s, would be Tesla. But Tesla produced
automobiles, the premier commodity of golden-age capitalism, of a type
that happened to run on electricity (from whatever sources). Elon Musk was
not the face of an emerging flow economy. He was, rather, the
personification of the all-of-the-above approach; when anointed richest man
in the world, his main sources of fortune, besides Tesla, were one company
for shooting rockets into space and one for building tunnels to ease car
traffic.240 In the early third decade, after a long period of gestation inside
the capitalist mode of production, the technologies of the flow evinced no
talent for powering the accumulation of capital.

Other hypotheses have been put forth to explain this. One suggests that
renewables cannot give a good profit because they are weighed down by
too much and too perfect competition: too many small firms cutting prices
so effectively as to eradicate any gains. The theoretical premise here is that
profit requires monopoly; the empirical contrast is the oil and gas industry,
where such an arrangement allegedly holds. Brett Christophers has made
this a centrepiece of his explanation. ‘For capital to be able to realize the
benefits of cost reductions, a degree of monopoly power is necessary.’241

The diffusion of a cost-cutting technology stagnates and comes to an end
unless there is monopoly power. A strange inversion of the Baran-and-
Sweezy school of monopoly capitalism – which, rather, postulates that
monopoly is the cause of stagnation – it shares with it the idea that
competition fizzles out when firms are big and few. But this is a fallacy.
Competition can be just as intense between a handful of giants, as was
indeed the case in the oil and gas industry in the early twenty-first century,



the shareholder pressure we have inspected only one of its mechanisms.242

Moreover, if the presence of hundreds of small firms on a market by
definition blocks the making of profit and the ascent of novel technologies,
plenty of episodes in the history of capitalist development – the British
cotton industry the most canonical case – would be inexplicable. Another
version of the hypothesis says that the renewables industry of the early
twenty-first century was burdened by throat-cutting overcapacity and
oversupply; but again, there was nothing exceptional about this
predicament.243 Competition as such cannot explain the unprofitability of
the flow. The former does not cause the latter, but merely lets it ‘be seen’.244

From the flow, competition strips away value, because there is no social
labour at its core; in commodity production, competition is compatible with
value because there is social labour; in each sphere, it does not establish but
executes the underlying law of value.245 The flow is not unprofitable
because it conforms to some idealised image of perfect competition. It is so
because it cannot fit into the procrustean bed of the commodity form.

But there is an obvious and naïve objection to all of this: if solar and
wind are so fantastically cheap, why do not consumers just call them forth
from the big companies? Surely suppliers will respond to their demand and
rise to the occasion of a transition? The idea that supply reflects demand
would appear to be at the core of bourgeois economics, but even that branch
of thinking makes room for anomalies. A certain deviant category of goods
will not show up merely on the cue of consumer preference. Paul
Samuelson famously defined them as ‘collective consumption goods’, the
individual consumption of which ‘leads to no subtraction from any other
individual’s consumption of that good’ – in the formulaic language of this
type of economics, they are ‘non-rivalrous’.246 A clearer definition says that
‘goods are non-rivalrous when they can be consumed by any number of
people without being depleted.’247 If one person Z avails herself of a thing
X, without thereby making person Y any less able to do so, the good in



question makes for a poor business prospect. Everyone can just swim in it.
Abnormal, freakish even, goods of this sort are by nature ‘public’; however
much consumers may want them, they are ‘insufficiently profitable to be
provided by the private sector. Therefore, in the absence of government
provision, these goods or services would be produced in relatively small
quantities or, perhaps, not at all.’248

We can easily see that the stock offers highly rivalrous goods: the
consumption of one barrel of oil or one wagon-load of coal means that no
one can ever consume it again. Every piece of fossil fuel burns once and
once only. But supplies of sunlight and wind are in no way affected by any
one consumer’s use.249 It is not so much that they are renewed upon
consumption – biofuels would be a better match for that phrasing – as them
being unmoved and unruffled by it. A producer of oil has something to sell
that will be extinguished in the moment of use; a seller of solar-powered
electricity offers a good that will last for another 4 or 5 billion years. Even
in terms of bourgeois economics, then, solar and wind power would appear
to end up in the category of public goods, which will be underprovided by
profit-seeking enterprises.250 This, of course, is but another way to say that
the flow has no labour and no value.

But why then, we might ask, was there any investment in renewables at
all? For plainly there was. At least five factors account for it. First, much of
the investment in renewables was induced by states, through various
politically motivated programmes for supporting this sort of energy
technology, by means of subsidies, feed-in tariffs, mandatory quotas or
other measures. When states removed these props, investment often fell
sharply, as Christophers has extensively demonstrated in The Price Is
Wrong. Second, much of the investment came from end consumers – think
Germans or Gazans buying PVs and putting them on rooftops – who
appreciated the flow precisely for its use value. Unlike centralised
companies, these people did not need to make a profit. Third, rates of profit



on renewable energy production will, as we have argued, be high early on
and then fall over time, which implies an inducement to invest by private
profit-maximising firms, up to a certain point. Fourth, even low rates of
profit might justify investments from such firms, again up to a certain point.
Fifth, even fossil fuel companies might, as we have seen, have reason to
invest in the construction of renewable energy capacity for the production
of cheap inputs to their commodities. How these factors – not the least the
first and the second – develop in the coming decades will determine
investment trends; so far, they have been sufficient to animate an energy
addition on the margins. But in the absence of states committing to
transition and taking control, or, to speak with Looney, a ‘replumbing and
rewiring’ of the energy system so that it comes to be based on decentralised
consumption – two ways to privilege use value over exchange value –
renewables will run ever more violently into the problem of diminishing
returns.

What is in stock is then determined by the role that profit is allowed to
play. All production takes time, and capital will commit to the expenditures
involved only if there is reason to expect profit down the line: ‘production
is always initiated on the basis of prospective profit.’251 Supply and demand
may strut around on the stage, but behind them, ‘profit is pulling the
strings’ and regulating the appearances of both.252 The higher the profit
from the production of one set of commodities, the more capital will stream
to it and the more of it will take place.253 The amount of fossil fuels in
circulation is a function of their profitability; conversely, unprofitability
puts a lid on the development of solar and wind, insofar as the actors who
decide about investment in the means of energy production are guided by
profit rather than some other principle or pursuit.254 And it is the latter
possibility that defies the imagination.

Nature of the Demon



By the early 2020s, then, the climate crisis was, to a large extent, a scissors
crisis. There were no signs that the gap between the blades was about to
close rather than widen further.255 As 1.5°C was in the wind – and, shortly
behind it, 1.7°C … – the demon that held the world in its grip was value in
general and self-expanding value in particular. This was the force that piled
up assets that must not be stranded and produced ever more value that must
not be destroyed, like the pharaoh made pyramids arise in Egypt. It ran the
world out of control. This is the truth intuited in the pages of fossil fuel
fiction, from Munif to Kelly, when they describe the demonic and
monstrous character of the machinery. And rarely have the demonological
passages in Marx himself been more apposite: there is ‘a mechanical
monster whose body fills whole factories, and whose demonic power, at
first hidden by the slow and measured motions of its gigantic members,
finally bursts forth’; fixed capital is an ‘animated monster’, capitalist wealth
a ‘monstrous objective power’, capital ‘a Moloch demanding the whole
world as a sacrifice belonging to it of right’.256 As David McNally has
stressed, these passages should not be read as mere rhetorical flourishes.257

They should be taken deadly seriously.
Value rules like a demon because it is an invisible, immaterial quality.258

But it must, again like a demon, inhabit material commodities as its body.
The means for such inhabitation is dead labour. Over the living, the dead
labour comes to exercise a mute and stifling power: the pipelines, the
platforms, the mines, the gas stations, the airports now certifiably having an
iron grip on people (and other forms of life).259 There really is something
demonic about the forces at work here – which does not necessarily mean
that they are of a metaphysical, supernatural character, any more than the
inner demons that rule a person suffering from neurosis or psychosis or any
other mental disorder. Something in the life of an individual can bring forth
powers in her psyche to which she submits in compulsive, repetitive
obedience. She is then not in control of herself. Freud tells us that



there are people in whose lives the same reactions are perpetually being repeated uncorrected,
to their own detriment, or others who seem to be pursued by a relentless fate, though closer
investigation teaches us that they are unwittingly bringing this fate on themselves. In such
cases we attribute a ‘daemonic’ character to the compulsion.

Analogously, society is no longer in control of itself, when the emergent
properties of capitalist property relations have it under their spell.260

Foremost among them is the compulsion to produce value, a quality prone
to infinite expansion in a world marked by physical limits; value drives the
world towards destruction under ‘the demonic impulse that everything solid
should melt into air’, in McNally’s own phrase, suggestive of the core
business of fossil capital.261 Or, again in the passive voice of Looney of BP,
‘we’re going to be driven by value.’

Often couched in terms of ‘the Anthropocene’ versus ‘the Capitalocene’,
there was in the early twenty-first century an academic debate about
whether the human enterprise in general or the capitalist mode of
production in its extraordinary specificity drove the climate crisis. When
1.5°C appeared on the horizon, the question was settled on the ground. It
was, very specifically, the profit motive that revved the engine; in this
moment of truth for climate politics, no one could reasonably blame the
acceleration on the technical deficiencies of renewables or some universal
human propensity (or, for that matter, on the Soviet Union).262 A bit of
apokalyptein, then, in the original sense of the term, and to the same extent
that the climate crisis was a scissors crisis, it was also a crisis of rationality.
In, say, the year 2000, it might still have been considered somewhat rational
to stick with fossil fuels, because they were at least cheaper; but when they
became definitively dearer, this last veil of reason was ripped from the
mode of production. ‘There is something crazy at work’ in the law of
value.263 In Adorno’s words, that law ‘is the summation of all the social
acts taking place through exchange. It is through this process that society
maintains itself and, according to Marx, continues to reproduce itself and



expand despite all the catastrophes that may eventuate.’264 It was also, as
we have seen, that same law that most deeply structured the IAMs that
incubated overshoot ideology. This is the law that ‘determines how the
fatality of mankind unfolds’, and it is, at its very root, irrational: ‘exchange
value, merely a mental configuration when compared with use value,
dominates human needs and replaces them; illusion dominates reality.’ Yet
at the same time, ‘this illusion is what is most real, it is the formula used to
bewitch the world.’265 If this was how the overshoot conjuncture began, it
is not a wild guess that illusion will be a dominating force deeper into it too.

Who Fires the Overshoot Gun?

In late July 2021, Nature Communications published a study on how CO2

emissions cause people to die. The scientist behind it, R. Daniel Bressler of
Columbia University, had come up with a way to calculate just how many
lives would be ended during the rest of this century by 1 million metric tons
– or just tonnes, for short – of CO2 emitted in 2020: namely, 226 lives.
Through a lifetime of consumption, three and a half Americans would then
cause emissions sufficient to end one life, while it would require 146
citizens of Nigeria to do the same.266

These figures could be questioned on a number of grounds. First, they
were, as Bressler was quick to point out, serious underestimates, since he
only factored in mortality from a single climate hazard: exposure to heat as
such. He did not count deaths from floods, storms, hurricanes, diseases,
droughts or any other consequence of global heating. Second, insofar as the
climate crisis intensifies over time, the figures would have to be revised
upwards. Third, are individual consumption choices really to blame? In an
interview with the Guardian, Bressler advised readers not to ‘take their per-
person mortality emissions too personally. Our emissions are very much a



function of the technology and culture of the place that we live [in].’267

And, evidently, not everyone – not even in the US – has a say in what
technologies get developed in whichever culture we live in.

Consider the case of EACOP. Take Bressler’s ‘mortality cost of carbon’
– 226 lives – and multiply it with the tonnes of CO2 released from the oil to
be pumped through that pipeline. We then get the following figure: when
operational, EACOP will each year cause the death of 7,661 human beings
(deaths spread out during the rest of this century).268 The assumptions being
the same as in Bressler’s study, the estimate is exceedingly low; 7,661
people killed per year would be an unrealistic minimum. Who, in the early
2020s, was responsible for planning this mass killing? Was it the average
commuter in the US or France? Or was it rather the owners of Total – the
single largest private company headquartered in France – and its partners
and backers, including President Macron, who gave wholehearted support
to this opportunity to ‘increase the French economic presence’ in south-
eastern Africa?269 The act in question really should be considered one of
violence: fossil fuels taken out of the ground are projectiles fired
indiscriminately into humanity, primarily the part of it living in the global
South – carbon bombs, literally.

By putting the matter in such terms, one is immediately exposed to the
objection from weapons manufacturers: guns don’t kill, people do. This line
has long been peddled by the National Rifle Association and the companies
that litter the US with guns to absolve themselves of any responsibility for
the massacres committed with these instruments. It has also been pushed by
oil and gas companies, everyone from ExxonMobil to the Norwegian state
washing its hands of any emissions.270 Fossil fuels, on this view, do not
self-combust; consumers put them on fire. Both lines are patently spurious.
But the National Rifle Association has the advantage of greater realism.
Guns can, in fact, lie unused for decades, or be used merely for display. A
fraction of the total weapons output in a country like the US ever gets



involved in any actual killing. Crude oil works differently. It is not stored
for decades, nor can it be used through parading or patrolling; no one buys
oil from Total to manifest power by painting the crude on faces or smearing
it on opponents. There is one sole purpose of the product: combustion upon
delivery. Total would never drill a drop of oil from the fields around Lake
Albert without the expectation that it could be transported straight to
fireplaces around the world – just what the pipeline would be there to
ensure. Any particular quantum of fossil fuels from those fields would make
it into combustion only because Total has explored and drilled in them. That
is how every projectile of this kind is detonated: the fuse lit in the moment
of extraction.271

A temporal arch determines the magnitude of this violence. If the science
of anthropogenic climate change is accepted, the recognition is logically
unavoidable: fossil fuels kill people, and they do so in greater numbers the
longer business as usual continues. One thousand tonnes of coal dug up in
1850 or barrels of oil pumped in 1950 did not cause any measurable deaths,
because the atmosphere was not yet oversaturated with CO2. When it is, the
lethality of any additional quantum of fossil fuels tends to rise; or, the
higher the temperatures, the larger the ‘mortality cost’ of any given such
quantum extracted. In 2021, at the height of the preparations for EACOP,
Total boasted of producing 3 million barrels of oil per day.272 On Bressler’s
assumptions, this would mean that Total during this single year sentenced
106,412 people to death, by its own activities in the oil sector only; but
again, that figure merely gives a rough sense of the proportions, and it will
be higher in 2031 insofar as the atmosphere contains more CO2 by then,
even if the 3 million barrels stay constant.273

But what about the purpose of the act? Surely someone who extracts
coal or oil, be it in 1850 or in 2050, is not doing it with any intent of ending
lives? The goal is another: to make money. Once it becomes fully
established and commonly known that this form of money-making kills



multitudes, however, the absence of intention begins to fill up. Henceforth
mass casualties are an ideologically and mentally processed, de facto
accepted result of accumulation.274 ‘If you’re doing something that hurts
somebody, and you know it, you’re doing it on purpose,’ prosecutor Steve
Schleicher said in his closing argument against Derek Chauvin, later
convicted for the murder of George Floyd; mutatis mutandis, the same
applies here. Indeed, the violence of fossil fuel production becomes more
lethal and more purposeful for every passing year.275 (A process going on
for quite some time: one of the more sensational findings in the field of
climate history in 2021 was that Total knew about the ‘catastrophic
consequences’ of a rising atmospheric concentration of CO2 as early as
1971.276 For half a century, the corporation then continued to do something
that hurt somebody and knew it.) These were, and are ever more so, acts of
commission, not omission. Their compulsive character does not alter this
moral status. ‘We are very simple guys,’ said the CEO of Total in March
2023: ‘when we see giant resources, we cannot avoid trying to get in.’277 A
serial killer might say something similar in court – ‘I cannot stop myself
from doing what I do’ – but it would not get him acquitted (possibly
forensic psychiatric care). Less concerned with law and ethics, Marxian
political economy considers it a truism that capitalists are both captives and
beneficiaries of their mode of production. If anybody gains from it, it is the
people who own the means of production and decide in what to invest. It is
to them the profits accrue.

But after all this is said, even if ‘production is the real point of
departure’, it still remains the case that ‘a product becomes a real product
only by being consumed. For example, a garment becomes a real garment
only in the act of being worn; a house where no one lives is in fact not a
real house’; a piece of fossil fuel becomes CO2 in the atmosphere ‘only
through consumption. Only by decomposing the product does consumption
give the product the finishing touch,’ and so the process may as well be



studied in that moment – if nothing else, to test the claims from Chevron et
al. that they produce on behalf of the poor.278 If that were the case, the
whole matter would stand in a different, less unambiguous light. The
causation of overshoot would be rather more complicated. But a quick scan
of the landscape of consumption is enough to shatter such claims.

In the late 2010s and early 2020s, the poorer half of humanity accounted
for one tenth of all emissions, seen from this end-use perspective – the CO2

released from the exhaust pipes of cars and aeroplanes, the chimneys of
houses, the goods used in households. The richest one tenth was responsible
for half. Regardless of methodology and data set, studies kept finding this
distribution: one half of humanity, one tenth of emissions; one tenth, one
half.279 The poorest one seventh, scraping by under the extreme poverty
level, caused less than 2 per cent of emissions – no surprise, since such
deprivation by definition means meagre consumption.280 But was it perhaps
the emancipation from such conditions that drove consumption to higher
levels in this moment in history? Might the growth in emissions have been
largest on the threshold from wood-fuelled huts to apartment blocks, so that
poverty alleviation formed the reverse side of any overshoot?

This is, as we know well by now, a question of cumulative emissions. It
took some 140 years for humanity to emit 750 gigatonnes; and then in only
twenty-five years, between 1990 and 2015, it emitted as much again; and it
was this later spurt that brought it so close to depleting the carbon budget
for 1.5°C. Now during that quarter of a century of gorging on fossil fuels,
the richest 1 per cent, on one count, managed to stack up cumulative
emissions more than twice as large as those of the poorest half – this tiny
bracket, in other words, exercising upwards of double the causative power
behind the looming overshoot.281 On another count, it was rather
responsible for 21 per cent of per capita emissions growth between 1990
and 2019, as against 16 from the poorest half.282 On yet another, the total
emissions of the former grew more than three times as much as those of the



latter.283 Whichever figure comes closest to the exact events in those
decades, there can be no doubt that the budget for 1.5°C was ‘squandered in
the service of increasing the consumption of the already affluent, rather than
lifting people out of poverty’.284 Indeed, from the vantage point of 2020,
the richest one tenth would have fully depleted the budget over the next
decade on their own, had they continued on their ways while the emissions
of everyone else in that year dropped to zero.285

One can study overshoot from a still more individualised perspective. If
equally shared, a 1.5°C budget would entitle every human being to
releasing around two tonnes of CO2 per year between 2020 and 2050 –
equivalent to one ticket for one round-trip flight between London and New
York.286 Much of humanity did not use up this allotment when the third
decade dawned. This undershooting segment of the species was
concentrated to sub-Saharan Africa and Asia outside of China.287 The rich,
on the other hand, were the advance guard of overshoot, stridently led by
the richest of the rich: in 2018, the Russian oligarch Roman Abramovich
(who built his fortune on oil) emitted an estimated 31,000 tonnes of CO2

from his mansions, jets and yachts, other appliances uncounted. Bernard
Arnault of Louis Vuitton released 10,000 tonnes in that year from his
dwellings and vehicles, Bill Gates 7,000 tonnes, Elon Musk a
comparatively austere 2,000 – only one thousand times more than the ideal
individual allotment for 1.5°C (he owned no yacht).288 Zooming out to the
richest 0.1 per cent of the US population, it generated emissions from
consumption 57 times higher than the bottom decile in that country, 597
times higher than average household in a low-income country. Some
American individuals produced more carbon dioxide in a week than plenty
of people in the global South would do in a lifetime. But these figures were,
as usual, based on conservative assumptions.289

Poverty alleviation was not a concomitant or cause of overshoot and
could be accomplished without it.290 It was not the masses of the global



South that, suicidally, tipped the world into 1.5°C. In fact, not even the
working classes of the North were party to the process: between 1990 and
2019, per capita emissions of the poorest half of the populations of the US
and Europe dropped by nearly one third, due to ‘compressed wages and
consumption’.291 The overshoot conjuncture was the creation of the rich,
with which they capped their victory in the class struggle. Needless to say,
circles of consumption extended far beyond those of investment decisions:
this is in the nature of the relation. But in two respects, the moments
evinced a tight overlap. The consumption that did most to bring about
overshoot was concentrated to the summit of class society, and so were the
most egregious and excessive practices of consumption, similar to wanton
acts of killing. With the original focus and methodology of Bressler, as well
as the common sense of climate science in general, there is no escaping the
conclusion that the worst mass killers in this rapidly warming world are the
billionaires, merely by dint of their lifestyles. In these respects, then, one
could speak of an ‘immediate identity’ between production and
consumption in the critical decades: the same classes that controlled the
former also concentrated around them the latter, like someone who posts a
letter to himself.292 Or to stick with the ballistic language, the carbon
bombs were both detonated and enjoyed by the same officer corps, not by
some plebeian infantry, the violence of production and consumption of a
piece.

The pendant to the profits from fossil fuels was the record sale and use
of private jets in 2021, surpassed in 2022.293 In those years, the habit of the
ultra-rich to fly on their own planes for thirteen or seventeen minutes
between locations comfortably reached by other means began to baffle a
broader public.294 Why on Earth did they do it? Just as mystifying was the
appearance of ‘ghost flights’: planes with no passengers in them, sailing
through the skies for no obvious reason. ‘Why ghost flights operate remains
unclear. Only airlines know the reasons but they do not publish data that



explains the practice,’ as if they wished to stage a performance of the
demonic impulse and crisis of rationality.295 On the ground, the sales
figures for SUVs never flagged, pointing only upwards, the car fleet of the
world so increasingly gas-guzzling as to wipe out the gains from
electrification.296 New models appeared in the luxury segments. One
American company unveiled ‘Vengeance’, an SUV designed like a
futuristic armoured vehicle, fully equipped with bulletproof glass, helmets,
gas masks and wing mirrors that could shoot pepper spray and pipes that
could fire thick smoke onto adversaries; an interior dressed like a Cadillac,
an engine of 700 horsepower, nearly as much as a tank – all for the price of
250,000 US dollars.297 Things were out of control.



PART III Into the Long Heat
The overshoot conjuncture confronts us with a series of new and old
conditions in climate politics. These can be tentatively summarised in ten
theses. The one question that then remains to be answered is, of course, the
most classic and difficult one: what on Earth is to be done?
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Ten Theses on the Overshoot
Conjuncture

One. Overshoot in all its forms is capital protection. Its entrance onto the
climate stage has been scandalously unnecessary, suboptimal, irrational and
poorly conceived, except in this regard: it permits the accumulation of
capital to continue unimpeded and crash through any limits to warming.
The closer we come to those limits, the stronger the overshoot logic
becomes.

Two. The assets built on fossil fuels form an armour around the drivers of
the warming. Its apparent thickness is the main reason for the enormity of
the passivity on the mitigation front and hence for the immensity of the
disasters unfolding. The armour is held in place as much by forces in the
base as by ideologies operating in the superstructure.

Three. More extreme warming is now virtually guaranteed to move
alongside more trench wars to uphold the value of fossil capital, without
any apparent feedback between them. The feedback that does exist
increasingly takes one and one form only, and that is overshoot.

Four. The overshoot conjuncture arises out of the failure to fulfil the
historical task of asset stranding, or the political destruction of fossil capital.



But sooner or later, one way or another, some anthropogenic forces will
have to face up to this task and execute it. The alternative is unlimited
combustion, or the maximum realisation of the potentials for catastrophe.

Five. Logic admits of three further alternatives to the political destruction of
fossil capital: adaptation, carbon dioxide removal and geoengineering,
alone or in combination. It follows that fossil capital will do everything in
its might to make these stand in for its own downfall – in other words, to
turn overshoot management into a substitute for mitigation. Unlimited
combustion would then proceed under thin covers.

Six. Geopolitical conflicts – hot wars in particular – fan the flames of
business as usual. Global warming is a conflagration inside which wars
burn like local fires, exacerbating the former. The war in Ukraine was the
first instantiation of this dialectic of the conjuncture, but hardly the last. A
fractal pattern of destruction runs from the smallest scale of a hospital or
home to the largest of the biosphere.

Seven. The hotter the planet becomes, the easier it will be – in the strictly
technical sense – to stop more fossil fuels from being poured on the fire.
The productive forces for powering all the world economy with the flow
will mature progressively. The contradiction between these forces and the
property relations holding them back will then grow ever more intense.

Eight. In this version of the contradiction between forces and relations, an
amalgam of profits and stock is pitted against one of needs and flow. The
property relations that compel owners of the means of production to always
and ever strive for maximum profit have come to be one with fossil fuels.
To make room for an economy running to 100 per cent on the flow, these
fetters would need to be burst asunder and energy production transferred to
public control, a rule of the associated producers, that gives priority to the
satisfaction of needs – the need for survival, first and foremost. It is because



this task is so herculean that overshoot continues to make its way through
the world.

Nine. Overshoot springs from the refusal of the dominant classes to adjust
to this reality – a refusal identical to self-preservation – a fundamental
madness likely to shape the rest of the conjuncture too. We should count on
psychopathology rather than reason to determine the governing responses to
it. Climate politics will run into diversifying derivatives and self-amplifying
spin-offs from the initial break with a revolutionary reality.

Ten. If it is now too late to prevent warming of 1.5°C, it is then too late,
above all, and for that very reason, to give up on the struggle against fossil
capital.
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Induce the Panic

The analysis developed here has concrete implications for late climate
politics. The subject and dynamic of any transition will be marked by the
constellation of forces coalescing in fossil capital, its inertia and integrative
power setting the parameters for intervention. We shall offer some brief
pointers next.

Against Popular Front Politics

How will the subject shape up? In an essay in New Left Review, summing
up the long debate over ecological strategy in that journal, Thomas Meaney
has invoked popular front politics as the most promising, or even the sole
available, model: progressive forces must ally with their natural friends in
capital. That is where the impetus to transition will come from. ‘In the near
future, the most plausible agency of an adequate decarbonization –
sufficient to keep the planet cool enough for other purposes later on – is the
coordination of three global forces: Wall Street, the European Union, and
Communist China,’ a troika beginning with Wall Street, metonym for a part
of the capitalist classes undergoing genuine greening. ‘The rest of the world
may then find itself in the tight spot of an Indian revolutionary in the 1940s,
caught between the British Empire and Japanese fascism: choose your
imperialism. Green capital or brown?’ The green will have interests strong
enough to motivate a life-and-death struggle with the brown forces, just as



Anglo-America took on fascism. ‘Put this way, the choice is bleak but clear.
Mere survival is not victory; yet the former is surely the condition of the
latter.’1 A popular front with Wall Street – clearly bowing to its lead – is, on
this reading of the world situation, the path to survival.

From the above, a different conclusion follows. Fossil fuels may have
similarities to fascism, but it is highly doubtful that any significant fractions
of the capitalist classes look upon them as some of their interwar forebears
regarded Hitler. Does a distinct ‘green capital’ even exist? In the early
2020s, Ørsted was not on a warpath with ExxonMobil; it willingly agreed to
power its oil fields in Texas.2 Goldman Sachs did run its own Renewable
Power LLC: it provided the solar panels to the Lost Hills of Chevron.3 As
opposed to energy addition, capital had yet to demonstrate any appetite for
transition. What was green was rather happily also brown. And there would
seem to be scant reason to expect one part of capital to ever develop an
existential interest in defeating the fossil part of itself, as it once geared up
for battle against the Axis powers, as long as there is money to be made in
it. Indeed, the analysis outlined above suggests the opposite: the longer the
time goes on, the less inclined Wall Street will be to break off from its fossil
axis, in the absence of a hostile intervention, and the more it will pivot in
the direction of adaptation, removal, geoengineering. As we have seen,
fixed capital formation integrates oil and gas companies ever more deeply
into the common capital of the class – the loans, the bonds, the equities; the
banks, the asset managers, the stock exchanges without which the
infrastructure could not be drummed up. To destroy ExxonMobil would be
to destroy JPMorgan. To knock out Glencore would be to hit BlackRock as
collateral damage. The same factors that make fossil fuels more expensive
also make them more difficult to pull out without risking the whole
capitalist edifice crashing down. If these fuels were easy to get, there would
be less need for entanglement in financial circuits; then their deletion would
not also endanger the major representatives of money capital. But in the



world of the scissors crisis, fossil fuels become more integral to capital in
general to the same degree as they are outperformed by solar and wind.

The tight spot of a revolutionary in the 2020s and coming decades is
another: we are alone in this. We have no reliable friends in the capitalist
classes. To say this is not to suggest that a united front of the forces of the
climate revolution would sail to victory; to the contrary, it is to take the
measure of the powers driving the world into unliveable temperatures, and
to face the reality – ‘bleak but clear’ – that any path to survival runs through
their defeat.

A Frontal Assault with Light Sabres

But do we have the time for such conquests? In his exquisite ethnography
of wind power in Spain, Who Owns the Wind? Climate Crisis and the Hope
of Renewable Energy, David McDermott Hughes restates the by now
classic case against revolutionary climate politics: this ‘crisis will not wait
for a long march to strip elites of assets they hold and defend’.4 Hence
anything like socialism must be considered off the table. The adjective that
settles the case is ‘long’. And, indeed, this crisis will not wait for a long
march to strip elites of assets, as in a march over decades or half a century –
in Gramscian lingo, we have no time for a war of position. When carbon
budgets run out and temperature limits come into sight, a war of manoeuvre
is the option that remains. There has to be a lightning strike, a coup de main
that knocks down enemy defences precisely because there is so little time
left (if any).

The temporal compressions of overshoot upend the original argument
from Gramsci. In the fragments of the Prison Notebooks where he reflects
on the distinction, Rosa Luxemburg and Trotsky are the adventurists of the
war of manoeuvre, Lenin the sage of the war of position. Only ‘Ilyich’
understood that when revolutionary politics moved from East to West, it



had to hunker down and prepare for slow, gruelling campaigns. Structures
in the East were ‘embryonic and unsettled,’ and so they could be seized in a
sudden assault; but in the West, they had developed, expanded, accreted for
so long that ‘a succession of sturdy fortresses and emplacements’ stood in
the way of the revolutionaries, who had to dig in for the long haul.5 In the
climate crisis, au contraire, it is the overdevelopment of fossil capital that
rules out a war of position. That could have worked when the structures
were embryonic. As things now stand, the crisis will not wait for anything
less than a blitz to strip elites of the assets they hold and defend.

To pick Trotsky – we shall return to Luxemburg in a moment – the
temporality of the crisis vindicates and radicalises the vision in the original
Transitional Programme. Even the most minimal of minimum demands is
now a transitional demand. In the lexicon of the Second and Third
Internationals, a minimum demand corresponded to the most immediate
needs of the day – say, a 2 per cent wage hike – while a maximum demand
was a call for bringing down the capitalist order in toto and replacing it with
something completely different, such as a workers’ government.6 In normal,
tranquil times, the former had scant connection to the latter. A minimal
demand could be conceded by the capitalist class without structural injury.
But in critical conditions of crisis, that class could not afford to
accommodate such a demand without also putting its own power in peril
and so would resist it with all its force. In this sharpened atmosphere, even
the humblest requests for improving the lives of workers would, in the
words of Clara Zetkin, point ‘in the direction of the limitation of capitalist
private property’ as a precondition for their fulfilment.7 The distinction
between minimum and maximum demand would then collapse: the former
would become a transitional demand, according to a sliding dynamic first
developed by the Comintern in the years of the united front and later
conceptualised by Trotsky. ‘Insofar as the old, partial, “minimal” demands
of the masses clash with the destructive and degrading tendencies of



decadent capitalism,’ he wrote in the Programme, there develops ‘a system
of transitional demands, the essence of which is contained in the fact that
ever more openly and decisively they will be directed against the very bases
of the bourgeois regime.’8 This is objectively the political situation in
overshoot.

At 1.1°C or thereabouts, the slogan ‘1.5°C to stay alive’ sets in motion a
system or series of transitional demands: consider the moratorium sought in
the knife report from the International Energy Agency. An end to all new oil
and gas and coal installations would put fossil capital on its death bed.
Locking away half of the fields and seams already in production would
constitute a more instantaneous death sentence. For reasons by now
familiar, this could become a mass mortality event in the accounts of capital
– money dying, to an extent potentially threatening the very life force of the
bourgeois regime. Not at 0.5°C, but at 1.6°C or so, ‘2°C to make do’ would
set off the same dynamic. Note that the basic slogans here are minimalist in
the extreme: they concern survival, not improvement of life; staying alive
and making do with what is left of the planet, not higher wages (let alone a
workers’ government).9 But they are ‘in sharp contradiction to the capitalist
class interests’.10 In the constrained conditions of overshoot, every
meaningful mitigation points in the direction of the limitation of private
property, and in this specific respect, a key line from the Transitional
Programme has a validity no lesser than in 1938, the year of its
composition: ‘without a socialist revolution, in the next historical period at
that, a catastrophe threatens the whole culture of mankind.’11 But is this
anything more than a restatement of the case for voluntarism, attached to
whatever temperature target? And what is that if not wildly magical
thinking on the Left, a deep red version of the belief in unicorns and light
sabres?



Paying the Polluters or Having Them Pay

The problem of asset stranding can, of course, be approached in a non-
revolutionary manner. Among the visionaries, Griffith has the advantage
over Jacobson in acknowledging stranded assets as the main obstacle to a
100 per cent flow economy – the latter at most alludes to it – and sketching
something like an action plan. Griffith’s ancestors introduced coke to
Australia. His own first job was in the steel industry of that country. From a
lineage of winners, appreciating ‘the marvels coal has given the world’,
Griffith is, now that the time has come to stop using fossil fuels, in a
position to spread some love.12 ‘The best strategy may be to treat the
owners of these assets, the fossil-fuel industry, as friends rather than
enemies; after all, they did provide us with reliable vehicles and warm
homes for a century.’ Regard them not as opponents, but as ‘the best allies’
in the building of a fossil-free future. Stroke their egos, love-bomb them,
‘celebrate them as having done an incredible job bringing us the energy we
so obviously have enjoyed using’; and after that ‘celebratory toast to them
for a job well done, let’s invite them to be a driving force’ in
decarbonisation.13 Yeah, right: if all they needed to come over to this side
were a little bit of sympathy and affection, the Obamas of the world, the
preachers of ‘stubborn optimism’, the economists in the Nordhaus school,
the organisers of the COPs would have accomplished this long ago.

But could there be another reason for them to swallow the bait? Griffith
also advocates a proposal for overcoming the inertia: buy the owners out.
Compensate for all stranding, with trillions of dollars to the holders of the
liquidated property – first in line, the fossil fuel companies. They would
thereby receive ‘a huge amount of clean capital’ to invest in renewables.
‘Their margins would increase as they built infrastructure spanning supply-
and demand-side technologies, and they could leverage the initial capital
investment to build businesses with valuations far exceeding that of their
stranded assets.’14 An offer they cannot refuse: full compensation for losses,



to be ploughed into renewables that yield greater profits and more value
than the ways of old. Why Griffith would know better about the
profitability differentials than the companies themselves, he does not
explain. There is no reason to expect them to jubilantly receive the toast and
the trillions and run off to make more money from the flow. Had profit rates
been higher on that side, they would, again, have defected long ago – their
business acumen is not to be mistrusted.

If both flattery and profitability sound like weak attractors in a peaceful
transition, what, though, of the compensation? Could the capital be bailed
out rather than destroyed? There is a precedent for this code of conduct:
enslavers in the Americas were handsomely compensated for the loss of
their assets. The British government, for example, resolved to make up for
the financial wounds of abolition by paying them the full value of their
slaves. Such ‘generous compensation helped to buy off opposition from the
West Indian proprietors’ and maintained the sanctity of private property.15

In the US, Lincoln sought to solve the equation in the same honourable
manner, paying off the enslavers in the District of Columbia and drawing up
a plan for payments to the entire planter class of the South, at $400 per
slave; but the scheme fell through, the Civil War left that class without
indemnities and the US became the main exception to the pattern of
‘compensated emancipation’.16 What would the precedent be here? One
might think that if anyone should have been paid anything to make amends
for suffering endured, it ought to have been those enslaved. The case for
reparations to their descendants stands to this day. Analogously, one might
think that, if monetary compensation should be part of the transition away
from fossil fuels, the money ought to go to anyone but their owners.17 Their
career in planetary destruction should not be topped off with one final act of
‘unjust enrichment’.18 It would violate the polluter pays principle: the
polluters would be paid for what they have done and wish to continue



doing.19 Crimes generally should not be rewarded – not celebrated with a
toast, nor ended with ‘a huge amount of clean capital’ as consolation.

If these are some ethical objections to compensation for stranded assets,
practical ones arise as well: how high would the price tag be? In the case of
slavery in the Caribbean, the British and French states could ‘finance
compensation schemes without great strain, essentially because
slaveholding represented only a tiny fraction of total imperial wealth’.20 Do
fossil fuels make up a tiny fraction of total capitalist wealth today? We have
seen that the losses could amount to anything between 4 and 185 trillion
dollars. Griffith proposes offering ‘our friends’ in the fossil fuel industry 9
trillion; other estimates of compensation sums have been in a similar
range.21 The figure could be compared to the 1.6 trillion of the entire US
military budget anno 2022.22 Even if states would be able cough up such
heaps of money, it would create two serious problems. First, the transition
would become far more expensive for taxpayers than if the losses were born
by the propertied class itself.23 (Better use of the money would be to pay for
the rollout of flow technologies.24) Second, the moment a compensation
scheme is announced – or even just put on the table – it would offer
investors a financial shield and give them the perverse incentive to keep
investing in fossil fuels: a promise of no losses, only gains.25 The assets to
be stranded would then grow larger still. Even the editors of Financial
Times have understood that this idea is terrible: governments and the
populations funding them through taxes are ‘being asked to bear all the risk
associated with assets rendered less valuable or worthless by necessary
climate action. The prospect of “bailing out” fossil fuel projects risks
disincentivising the steps needed now’, sending the signal that ‘fossil fuels
cannot lose.’ In short, ‘if profits are to be private, so too should losses.’26

The editors of Financial Times would here stand closer to Lenin than to
Lincoln: when entering this battle, we should not even think of
compensating the capitalists.



The ethical and practical approach to the problem of stranded assets, in
other words, is mercilessly confrontational – you have created this mess,
you carry the losses – and aim at unredeemed destruction of capital. It
shades into expropriation, or the practise of depriving proprietors of their
property without redress.27 As Jacob Blumenfeld has recently argued, this is
‘the content of revolution’ as conceived in the Marxist tradition; more
specifically, a move to ‘expropriate the expropriators’ proceeds in two
steps.28 It follows, first, the tendencies of ongoing capitalist development:
the stock and credit markets entangle all enterprises in one web of
connections. Then it makes that development trip over itself, by some kind
of intervention that initiates a takeover.29 Everything is ready to be swept
up under public control. Might there be a similar dialectic between
objective and subjective factors in asset stranding?

Hail the Meltdown

The more inflated a balloon, the easier to pierce it. The double logic of
inertia and exposure pushes fossil capital towards just this point: close to a
temperature limit, any intervention may induce the panic. Any measure
significant enough to suggest that the fears harboured for so long are about
to come true could pop the bubble. In this ‘climate Minsky moment’, the
stampede would be frenzied and unstoppable, due to the extent of the
financial connections: the strength would turn out a weakness, the columns
of tanks a paper tiger. The contradiction of the last moment would flip over
into an epic crash, when the valorisation of value has been disrupted. It is,
as we have seen, the potential for such a crash that has informed the
discourse of stranded assets from the very beginning; divestment
campaigners sought to spook investors by talking about it. That did not
work. What remains is the option of actually inducing the panic: the first
strike in a war of manoeuvre, along the lines of Luxemburg, as per



Gramsci’s reading. She considered the tendencies of capitalist development
– including the ever-greater sway of money capital – to be productive of
convulsive economic crises. For her camp, these would be opportune
moments. Crises ‘open a breach in the enemy’s defences, after throwing
him into disarray and making him lose faith in himself, his forces, and his
future’, allowing for ‘one’s own troops to break through’ (a shock doctrine
from the left, as it were). Gramsci, of course, polemicised against this mix
of economist and spontaneist ‘prejudice’ in Luxemburg; he did not think
crises had the potential to sap the confidence of the capitalist class any
longer – developments had advanced too far for that.30 But the strategic
horizon opened up by the problem of asset stranding is hers.

What intervention could trigger the crash? There is no way of knowing;
the repertoire of possible ‘supply-side policies’ is wide. Subsidies to fossil
fuel companies could be removed, taxes slapped on extraction, exports
restricted, state-owned lands and waters closed for explorationists,
production subjected to quotas to be traded and steadily withdrawn, permits
revoked, credits and other kinds of funds to new projects choked off.
Moratoria and bans could be imposed on anything from oil drilling to coal
plants.31 Such measures might be implemented by a province or nation or
club of states, or extrapolated all the way to a ‘Coal Elimination Treaty’ for
prohibiting coal use in the world by 2030, or a ‘Fossil Fuel Non-
Proliferation Treaty’ – that deliciously apt label – covering all fossil fuels
and all their infrastructure everywhere, first ending their expansion (non-
proliferation) and then phasing them out (disarmament).32 Any of these
could push the pin into the balloon. Any could send the appropriate
shockwaves through the system, if it is taut enough, stretched between an
excess of assets and one of heat: a type of stress inherent in the conjuncture.
Any could be a transitional demand.

In global diplomacy, precedents for comprehensive crackdowns on
supply run from Tolba’s Montreal Protocol to the Ottawa Treaty on



landmines.33 From Kyoto to Paris and beyond, climate politics has been
woefully fixated on the demand side, when focusing on supply makes so
much more sense: the points of production are fewer and more easily shut
down than those of consumption; popular enthusiasm would be of a
different order; the problem would be addressed at the source.34 But
perhaps most importantly, supply side politics emanates from local
resistance, from which it works its way up to the higher scales. Moreover,
insofar as they succeed, blockades and other types of place-based resistance
count as policies in and of themselves, on a par with anything a government
might legislate.35 If a popular campaign strikes a blow hard enough, more
than its immediate object could topple over. Luxemburgian masses would
here be present at the moment of crisis creation, along the lines we have
inspected above; once the crash is underway, they would have to push
through the breach and enforce a conclusive expropriation. In countries
where primitive fossil capital is organised through private property rather
than state-owned enterprises – in Anglo-America, western Europe, the
peripheral frontiers where supermajors prowl – this would take the form of
nationalisation: companies taken into public control and forced to terminate
production of fossil fuels.36 Such a coup de grace would be preceded by a
collapse in their valuation. But it might have to extend to bankrupt banks
and asset managers and other kinds of enterprises too. Where it would end,
no one could know.

A fever dream, a catastrophic endgame, obviously: but its possibility
inheres in the problem. Policy measures that block supplies are not
inconceivable (we shall shortly examine one remarkable case). Nor is a
financial crisis ensuing from a pierced carbon bubble. But would it not be
exceedingly reckless to seek a mega-meltdown of the world economy, likely
to be worse than in 2008 or 1929? People do not thrive in times of suchlike
crises. They do not necessarily rally behind causes of a progressive kind.37

Crossing the bridge of transition at ultra-fast speed clearly comes with the



risk of many things falling apart. Yet things have now gone so very far that
other scenarios for sufficiently rapid and system-wide change have receded
from view. No risk-free pathways remain, and the question of realism has
become one of priorities: total breakdown of capital or climate; assets or
lives; profits or planet. If the scenario we have just sketched comes across
as chimerical, it is because the destruction of the biosphere has been
accepted as the epitome of realism.

To be clear, this strategic sequence of intervention – systemic panic –
expropriation should not be taken as writ. The two of us have no recipes for
the kitchens of this hot future. Nor has anyone else, on this decisive count:
neither the Green New Deal nor degrowth or any other programme in
circulation has a plan for how to strand the assets that must be stranded.
They are as rich in proposals for scaled-up renewables and reduced
throughput as they are poor in ideas for the inescapable destructive aspect
of the transition, the tearing down of the ancient temples, as against the
wishes of their guardians and holy men: but this, we submit, is the nub of
the matter. It is the point where strategic thinking and practise should be
urgently concentrated in the years ahead. It is here that any alternative to the
triple substitutes – adaptation, removal, geoengineering – must be forged.
The overshoot conjuncture leaves little room for other futures, and so it
behoves us to elaborate on a future other than that captured by the IAMs:
one where we bite the bullet of asset stranding, if not before 1.5°C, then
before the limit coming up next.

Yasuní Victorious

Sometimes things happen, even on the climate front, that seem too good to
be true. We mentioned Ecuador in passing above, as one of the two
tributaries of the stranded assets discourse in the early 2010s. For decades,
this impoverished country had by then been dependent on oil export and



subjected to foreign companies – notably Texaco, later Chevron – leaving
behind utter wastelands; on one count, a stretch of the Ecuadorian Amazon
was among the most contaminated industrial sites in the world.38 But the
country was also home to a vibrant ecosystem of movements social,
environmental and indigenous. The fightback against primitive fossil capital
came, in the early twenty-first century, to focus on the rainforest known as
Yasuní: a biodiversity hotspot ne plus ultra, with more tree species in one
single hectare than in all of the landmass of Canada and the US combined,
the highest richness of amphibian, reptile, bat and insect species in the
world, plus a multitude of rare vertebrates ranging from the giant otter to
the harpy eagle.39 Yasuní stood on top of the second largest oil reserves in
Ecuador. It was also the ancestral lands of two indigenous peoples in
voluntary isolation, hunter-gatherers in the habit of killing unwanted
intruders with spears, including some two dozen employees of oil
companies.40

When Rafael Correa became president of Ecuador in 2007, as part of the
pink tide, he picked up a proposal from Acción Ecológica, CONAIE and
other movements: leave the oil under the ground of Yasuní, undrilled,
unextracted in perpetuity. But this could not come for free. To compensate
for revenues foregone, Correa turned to the international community and
asked for 3.6 billion dollars, roughly half of the estimated value of the oil. If
his state did not receive the sum, he would unleash the companies. The
Yasuní-ITT initiative became a cause célèbre, championed by figureheads
like Desmond Tutu and Prince Charles, who sought to persuade ‘the
international community’ to pay up, so the oil could remain underground
and the local poverty alleviated in more sustainable ways: but the money
was not forthcoming. Prospective donors such as the German government
were wary of the precedent for compensation. If Ecuador received 3.6
billion dollars, what would Saudi Arabia expect on judgement day? In 2013,
after less than 0.4 per cent of the money had been raised, Correa called off



the initiative: ‘the logic that prevails is not that of justice, but of power’, he
lamented.41 It was a dispiriting defeat for movements trying to ‘keep it in
the ground’. The local struggle, however, did not come to an end. As soon
as Correa gave a green light to drilling, the campaigns to save Yasuní
reorganised and tried out another tactic: calling for a national referendum.

Knocking on doors during half a year in 2014, an army of volunteers
from the young Yasunidos collected nearly 800,000 signatures, far more
than needed to trigger a referendum in Ecuador. The Correa government
declared them null and void, leading to a protracted battle in the Supreme
Court. At long last, in May 2023, the judges gave their verdict: the
referendum must be held. The Yasuní rainforest had at that point been
stabbed with 12 oil platforms and 230 wells, producing 57,000 barrels per
day, some 12 per cent of total production in the country; Petroecuador, the
state-owned enterprise, had invested more than 2 billion dollars in the
project.42 Its subsidiary Petroamazonas was the only registered operator
inside the block. BlackRock held upwards of 1 billion in bonds from it.43

On the eve of the referendum, Fitch, one of the top credit rating agencies
that adjudicate on whether countries deserve investments, downgraded
Ecuador to junk status, in anticipation of the ‘approval of the vote to halt oil
extraction’.44 After all, more than one third of this country’s export then
consisted of oil. Fitch admonished it to come to its senses or face serious
difficulties in obtaining credit and other forms of capital; but movements
kept canvassing. On 21 August 2023, the results were announced: 58 per
cent, or 5.2 million people, had voted in favour of a ban on oil extraction in
the Yasuní, as against 41 per cent and 3.6 million. ‘Today is a historic day,’
exulted Nemonte Nenquimo, a leader of the Waorani tribe – ‘finally, we are
going to kick oil companies out of our territory! This is a major victory for
all Indigenous peoples, for the animals, the plants, the spirits of the forest
and our climate!’45



The outcome of the referendum obliged Petroecuador to remove
machinery from within the Yasuní within a year. Platforms, wells, pipelines
and other infrastructure would have to be dismantled, all operations
discontinued, the grounds reforested, the oil reserves left untouched for
eternity. The company complained of 16 billion dollars in losses over the
next two decades: no compensation would be paid.46 Some 1 billion barrels
of oil would stay outside of the active carbon cycle (slightly more than one
third of what’s in Johan Sverdrup). Using the same mortality cost and
mathematics as above, subtracting the daily production figures from 2023 –
below the expected peak – the ban would save 2,011 lives per year; but we
know this to be an underestimate.

One cannot take for granted that the referendum would be honoured. As
we write these words, in late October 2023, the boyish heir of a banana
fortune and bandsman of the bourgeoise has been elected interim president;
his intentions for Yasuní remain unclear.47 But regardless, history was made
in Ecuador in August of that year: for the first time ever, a people
democratically elected to strand fossil fuel assets.48 It was a radicalised
version of the original Yasuní-ITT initiative, as the ban would be
implemented after extraction had begun – with all the forms of fixed capital
in place – but without any mechanism of compensation. It was the
culmination of decades of mass mobilisation against oil in Ecuador,
spanning the tactical spectrum from litigation to sabotage – perhaps a
Gramscian war of position more than a war of manoeuvre, but one that
would need to be copied and condensed in the latter form.49

The referendum did not spark a ‘climate Minsky moment’. Nor did
Costa Rica when it banned oil exploration and extraction in 2002, or Belize
offshore activities in 2017, or Ireland drilling in 2019.50 None of these
supply-side measures involved a major producer of fossil fuels, be it a
nation or corporation.51 The strategic task would be to win something like
the Yasuní victory in a country like the US, Canada, Australia, the UK,



Norway; or run a mass sabotage campaign against Total or nationalise ENI
(expropriation could be starting point as much as endpoint) – anything
damaging enough for sufficiently vested interests to touch off the panic.
Ecuador offers the finest model so far, in its nearly perfect sequence from
grassroots activism via referendum to (hopefully) execution by the state.
Worldwide emulation might be highly improbable. Unchecked overshoot is
likelier. But Ecuador, at the very least, showed what could be done, even in
a year as thoroughly deranged as 2023.



9

Chronicle of One More Year of
Madness

As we write this in October 2023, the world has just experienced its
warmest September on record. This followed equivalent back-to-back
records for June, July, August, with particularly out-of-the-way sea
temperatures in the North Atlantic and off the coast of Antarctica setting off
alarm bells in research centres around the world.1 But it was the size of the
September anomaly that caused most jaws to drop. Climate commentators
were – not for the first time, not for the last – scrambling for the appropriate
superlatives. The month was a full 1.75°C warmer than the pre-industrial
average, ‘smashing’, in the uncharacteristic words of the World
Meteorological Organization, the previous record by no less than 0.5°C.2

Temperature records are more typically – and typical they have become –
exceeded by one tenth of a degree, not one half. No one had seen a jump of
this size before. In fact, September 2023 was warmer than any month in the
historical record, including those months that normally top the charts – July
and August – and so in this one month, normal only in its abnormality, the
planet reached half the distance between the two limits of 1.5°C and 2°C.
One scientist briefly ascended to viral fame when he called it
‘gobsmackingly bananas’.3



September also saw the deadliest climate disaster so far in the third
decade. A low-pressure system formed in the Mediterranean on the fourth
day of the month; on the next, it was upgraded into a cyclone and named
Storm Daniel. It first struck the Balkan Peninsula, hitting the central Greek
plain of Thessaly with one year’s worth of rain in twenty-four hours,
covering this former breadbasket in a thick coat of silt, which, locals
expected, would keep it unfertile for at least three years.4 The deluge came
on the heels of a series of wildfires in Greece, including the largest ever
measured in the EU.5 The mayor of one town called it a ‘biblical
catastrophe’.6 But Storm Daniel became catastrophic on another scale when
it reached eastern Libya on the tenth.7 During its twenty-four hours’
visitation, it dropped a load of water around seventy times larger than the
average amount for the month of September.8 The city of Derna was located
at the mouth of a river, running through a wadi towards the sea, normally
within narrow banks, if indeed it ran at all. This was desert country. But
now suddenly the river rose, burst through two dams and crashed into
Derna, the water, sediment, debris forming a bulldozer that ripped and
roared through the city in the middle of the night to 11 September – a force
of such speed and violence as to drive structures and streets into the
Mediterranean and turn the former centre into a brownish, muddy bog.9

Reports described how random furniture and body parts poked up through
pulverised buildings.10 ‘Corpses still litter the street, and drinkable water is
in short supply. The storm has killed whole families’ – ‘a catastrophe unlike
anything we have ever seen’, according to one native of the town. ‘The
residents of Derna are searching for the bodies of their loved ones by
digging with their hands and simple agricultural tools.’11

These scenes formed a striking prefiguration of those unfolding further
to the east on the Mediterranean littoral one month later, in Gaza; in Derna,
however, the anonymous shower of death from the sky was not an air force,
but the cumulative carbon bombing of years past. (There was also a more



intimate connection between Derna and Gaza: at least a dozen Palestinians
who had fled from the latter enclave to the former town were killed in the
floods. ‘Two catastrophes took place, the catastrophe of the displacement
(in 1948) and the storm in Libya,’ commented one relative, who survived
the storm because he had stayed in Gaza.)12 Using the refined
methodologies of weather attribution, researchers soon concluded that the
floods on 11 September had been made fifty times more likely by the
average warming of 1.2°C – a mathematical formula for identifying the
cause of the disaster.13 During the preceding summer months, the waters off
North Africa had been no less than 5.5°C warmer than the average from the
previous two decades.14 Warm water holds heat energy that can get packed
into a storm like fuel into a missile.15 Some 11,300 people were killed by
Storm Daniel in Libya. This made it the most intense event of mortality
from carbon so far in the decade, possibly the century.16

But it was not, of course, the first of its kind in that year. In February and
March, Cyclone Freddy circled through Mozambique and Malawi – fourth
and eighth poorest countries in the world – making a first round, retreating
into the Indian Ocean and then returning for a second, its thirty-four days of
gyrations making it the longest-lasting tropical cyclone so far. Some 1,000
died, mostly in Malawi. People dug through mud for survivors with shovels
and bare hands.17 In April, temperature records snapped like dry twigs in
Laos, Thailand, Myanmar, Bangladesh, forcing schools to close and
pushing people to seek shelter inside air-conditioned shopping malls, where
such existed.18 In May, torrential rains killed some 600 in Rwanda, Uganda,
the Democratic Republic of Congo.19 In July, torrential rains killed several
dozens in Japan and South Korea.20 But in that month, it was the heatwaves
that dominated: ‘we live as if we are inside an oven, struggling to breathe
due to the heat inside the tent. If it weren’t for the water we sprinkle on the
tent, we would have died from the intense heat,’ said one Syrian woman in a
refugee camp in the Idlib province.21 Over in Tunis, migrants from sub-



Saharan Africa did not even have tents to stay in, but slept on hard ground
that ‘rarely cools, leaving their bodies with little chance to recover from the
intense heat of the day, increasing the risks of heat exhaustion and stroke’;
with temperatures reaching 50°C – seasonal average 33°C – life in the city
had ‘slowed to a crawl’.22 Deadly blazes broke out from Algeria to Croatia,
and in August, the turn came to the US.23 Dried out, heated up, the
Hawaiian island of Maui ignited in the nation’s worst wildfire in over a
century, by the number of lives lost (97): cars torched, homes turned to
ashes, the ground black, grey and white, even in American paradise.24

Nor could the most affluent parts of Europe claim ignorance. Over the
course of 2022 and 2023 – two short years in history – Switzerland lost one
tenth of the volume of its glaciers.25 In late August, a Swiss weather balloon
had to climb a record 5,300 meters into the air before temperatures fell to
0°C.26 Cacti spread on the Alpine hills.27 The red fire ant, a pest that can
form ‘super-colonies’ crowding out local species and devouring crops,
made a first landing in Sicily.28 Paris was fumigated for tiger mosquitos: a
vector for viruses like dengue and zika, the species was making its way
north and had now reached the trees and ponds of the French capital.29 But
needless to say, it was the global South that bore the brunt of climate
suffering. One year after the killer monsoon, four in ten children in the
affected parts of Pakistan had stunted growth, their parents struggling to
access basic necessities; desperate farmers were caught in the nets of debt
bondage.30 A drought held eastern Africa – Ethiopia, Somalia, Kenya,
Djibouti – in a silent, uncommented, crippling grasp.31 A drought left the
Uruguayan capital Montevideo bereft of drinking water.32 A drought
reduced the Amazon River to its lowest level in over a century.33 A cyclone
battered Rio Grande do Sul and killed thirty-nine, the deadliest climate
disaster so far in the Brazilian province: record after record after record;
and as we write these words, news has just come in of a hyper-intense
hurricane in south-western Mexico, swamping streets, flooding hospitals.34



This is what warming looked like in 2023, at the dawn of the overshoot
conjuncture, with 1.2°C behind us and no limits in sight. What traces might
a year like this leave on trends in politics and investment?

We Need to Start Working Together in Harmony

Also during 2023, preparations were underway for COP number twenty-
eight. It would feature a novel element. The man appointed to direct this
instalment of the show, to be held in the United Arab Emirates, was Sultan
Al Jaber. He was the CEO of the Abu Dhabi National Oil Company,
ADNOC.35 That enterprise was then in the midst of a thrust of expansion,
planning to pour more than 1 billion dollars into oil and gas projects per
month until 2030 (by comparison, we might recall that Petroecuador had
invested a total of 2 billion in Yasuní when the referendum took place).36 In
July 2023, ADNOC hit an output of 4.5 million barrels of oil per day, a
milestone on the way to 5 million, the goal for 2027, the Emirates now the
third largest producer in OPEC.37 The jewel in this particular crown was
Upper Zakum, second biggest offshore field in the world, shared between
ADNOC and ExxonMobil. With partners across the circuit of primitive
fossil capital, the company expanded right and left and rigorously
modernised its drilling and refining machinery: and the man overseeing it
all was Sultan Al Jaber, who would also be the president of negotiations at
COP28.38

The US climate envoy John Kerry thought it was a ‘terrific choice’.39

(So did Tony Blair.40) Others were somewhat more circumspect about the
idea of giving the top job in international climate politics to an oil boss, a
scepticism that lead to a trail of minor scandals on the way to Expo City in
Dubai: members of Al Jaber’s team edited Wikipedia pages so that readers
learned that he was ‘precisely the kind of ally the climate movement



needs’.41 A battery of fake accounts spread similar messages on social
media.42 ADNOC employees handled the email correspondence of the
COP28 office.43 PR executives from the company also made PR for the
summit.44 Al Jaber himself toured the world in amazement that anyone
would question his qualifications, made the case for the indispensability of
fossil fuels and defended the strategy of ADNOC: ‘investing in our reserves
here, it’s investing in our economy.’ A Guardian journalist found ‘only one
point when he’s nonplussed. Does he intend to put Adnoc out of business?
He stops still and turns to stare at me in astonishment. “Why would I want
to do that?”’45 Sultan Al Jaber had another preference for how to deal with
the crisis. ‘If we’re serious about mitigating climate change and reducing in
a practical manner emissions we must scale up carbon capture
technologies.’46 Or, as he put it to a journalist from Reuters: ‘are we after
decarbonization, or are we after some ideological idea against oil and gas?
We are after emissions, so let’s stay focused on that, that is our enemy; let’s
fight that, let’s not fight an industry that has helped shape the world we are
all in today.’47 Thus, in 2023, active capital protection had been insinuated
into the highest echelons of climate governance, the irreal turn coming full
circle, the theatre now a tragedy and farce wrapped into one, overshoot
ideology the official decor. And true to script, Al Jaber was optimistic. ‘We
need to stop the finger-pointing. We need to stop this polarisation. We need
to flip the page and start focusing on being optimistic, positive and working
together in harmony.’48

When we write this, there is one month to go before the doors are
opened to Expo City, and so we cannot know the outcome of COP28; but
betting on the absence of a breakthrough at this twenty-eighth edition of the
summit does not seem overly bold. No trends in 2023 pointed beyond the
incantatory rituals. No climate realities were admitted entry into the central
halls and corridors. A coincidence or part of a broader trend, the EU
appointed a climate chief in October 2023, one Wopke Hoekstra from the



Netherlands: he had worked for Shell.49 The new thing in European climate
politics in this year was ‘greenlash’, or the pushback against the mild
reforms initiated so far.50 Emmanuel Macron called for a ‘pause’ to
environmental regulations in the Union.51 The UK government postponed
the phasing out of fossil gas and internal combustion engines, clamped
down on the installation of solar panels and effectively terminated the
construction of wind turbines, onshore and offshore.52 (The invaded country
of Ukraine built more onshore turbines in 2022 than England did.53)
Sweden, long regarded as a green light to the nations, undertook a Trump-
like deconstruction of existing climate policy and planned for a massive
increase in domestic emissions throughout the decade.54 This was the way
the wind blew in Europe in 2023, despite plenty of lip service to the need
for a change of direction. Meanwhile, in May the WMO revised its
assessment of the probability of one of the next five years breaching 1.5°C,
from a one-in-two chance to two-in-three.55 Then the summer months did
just that.56

Year of the Demon

A tinge of sadness and disappointment in the bureaucratic prose, the
International Energy Agency noted that – contrary to the recommendation
in its knife report, and despite there being no need for it – ‘what has
happened in practice is that oil and gas investment has risen’.57 It now stood
at double the levels compatible with the Agency’s scenario for 1.5°C.58

‘The world is racing through the available budget,’ the combustion of each
of the three fossil fuels hitting a new all-time high in 2023 and expected to
do the same again next year.59 The bonanza slowed down one notch, as
prices fell in the first half of 2023; but profits stayed very healthy indeed.60

Expenditure on oil and gas was on the up, flows of money capital – equity,
bond – into the circuit speeding up, stocks of the companies going up.61



‘Betting on oil is becoming a favourite trade on Wall Street,’ observed one
analyst.62 The price was also turning back up in the summer, and then on 7
October, the Palestinian resistance in Gaza launched the Toufan al-Aqsa
operation against military bases and colonies in the south of the country.
The Israeli occupation forces responded with overwhelmingly devastating
bombardment of the refugee camps and towns of Gaza. Because this
happened in the Middle East, and because the US rushed to protect its
investments in the state of Israel with guns pointing towards Iran, prices
shot up further; in October 2023, they were back at the heights of the same
month one year prior.63 We know what this augured.

For the first time, oil was the number one commodity leaving the United
States in 2023.64 Mitigation now meant closing down the single largest
export product from the single most powerful nation in history – or, in the
words of Biden, ‘the essential nation’, the leader that ‘holds the world
together’.65 This president handed over the northern slopes of Alaska to
ConocoPhillips. Slated to run for at least three decades, peak output
180,000 barrels per day, the Willow project required an unusual type of
fixed capital: giant chillers to refreeze the thawing permafrost in
summertime, lest pipelines and other infrastructure sink into the soggy
soil.66 One dozen major banks – JPMorgan, Citigroup, Barclays, Wells
Fargo – had devoted funds to the project.67 The Biden administration also
showered the industry with leases in the Gulf of Mexico, fast-tracked the
Mountain Valley Pipeline slicing through Appalachian forests, removed
legal hurdles to fresh oil and gas projects and oversaw a non-stop surge in
volumes produced.68 In the UK, the gift of the year was Rosebank. To the
west of the Shetland Islands, this oil field was given to Equinor and Ithaca
Energy, the Israeli upstart; the Norwegians promised to electrify
extraction.69 ‘Today’s announcement is a welcome shot in the arm for the
UK energy sector which will give investors, operators and the wider supply
chain confidence as they strive to provide the power we need,’ the CEO of



the chamber of commerce in the Scottish capital of oil rejoiced.70 In the
South, hot new frontiers for primitive fossil capital from the North included
the Okavango delta in Namibia, the Nile delta in Egypt, South Africa,
Suriname.71 Amid these trends, at least one luminary of climate diplomacy
offered a mea culpa of sorts. This was Christiana Figueres, the priestess of
‘stubborn optimism’, who wrote: ‘I thought fossil fuel firms could change. I
was wrong.’72 But how they should be crushed, now that it was clear that
they could not be changed, she did not say.

A more substantial exception came from Latin America, the sole
continent where forces of the left retained a capacity to seize state power.
Colombia declared an end to exploration. No more licenses would be given;
fracking operations were off.73 The first left-wing president in the country’s
history, former guerrilla fighter Gustavo Petro, had the phase-out of fossil
fuels as a plank of his electoral campaign, and then he made good on the
promise.74 ‘We are convinced that strong investment in tourism, given the
beauty of the country, and the capacity and potential that the country has to
generate clean energy, could, in the short term, perfectly fill the void left by
fossil fuels,’ he swore in the church of the World Economic Forum in
Davos.75 He ‘says oil is poisoning the earth and warns that climate change
could lead to the extinction of the human race’, the Wall Street Journal
reported, a smug disdain in its voice.76 Colombia was at this point the third
largest producer of oil in Latin America.77 The 749,000 barrels per day
were expected to hit zero within ten years without new discoveries. If this
prognosis was correct, and if the ban on exploration withstood the immense
pressures from bourgeoisies local and global, Colombia would be on track
to have zero output by 2034 – the task rich countries ought to have
shouldered. ‘Yet no other significant oil producer is following the Petro
government’s lead,’ the Journal noticed with relief.78

But the energy addition carried on: 2023 was a shining year for solar
power. In a record on the bright side, some 500 gigawatts were added.



Growth in capacity stayed exponential and cell technologies broke new
boundaries.79 The International Energy Agency predicted that the price
scissors would extend into the foreseeable future.80 Rising interest rates,
however, threatened to throttle the flow of private capital into the solar
sectors, as they made low profits less bearable, and the stocks of solar
companies were going down, all gains on US exchanges since 2020 wiped
out by late October 2023.81 Trying to strike an upbeat note, the Agency
counted on fossil fuel combustion to keep growing until around 2030. Oil
and gas would then hit a peak and stay at a plateau until mid-century, or as
long as the forecast stretched, meaning that no reductions were on the
horizon; but coal would decline, largely due to the progress of alternatives
in the steel industry.82 For the time being, solar and coal boomed in parallel
in the People’s Republic, bastion of both. The installation of solar and the
approval of coal plants accelerated in 2023.83

Was there anything sustainable in these trajectories? ‘We need to stop
burning fossil fuels,’ said one climatologist at Lord Stern’s research
institute. ‘Now. Not some time when we’ve allowed companies to make all
the money they possibly can.’84 But the CEO of ENI was of a different
mind. ‘We cannot shut down everything and rely just on renewables and
that is the future, no. It’s not like that. We have infrastructure, we have
investment that we have to recover and we have the demand that is still
there.’85 Meanwhile, in the sphere of consumption, the sale of private jets
was on course for another record, and one British company came up with a
brand new niche product: customers could pay to bring their dogs on board
luxury flights between London and Dubai, drinking champagne with one
hand and nuzzling their golden retrievers with the other.86 The owner of the
company said that it ‘believes pet family members deserve to travel in
comfort and style alongside their owners. We couldn’t be more excited to
kick off this new route, just in time for the holidays, so guests can celebrate
with their loved ones (including pets) in style.’87 Just in time, indeed.



Malmö, 28 October 2023
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