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The Frenzy of Fossil Fuels

In the early Penumbral Period, physical scientists who
spoke out about the potentially catastrophic effects of
climate change were accused of being “alarmist” and of
acting out of self-interest—to increase financial support
for their enterprise, gain attention, or improve their social
standing. At first, these accusations took the form of
public denunciations; later they included threats, thefts,
and the subpoena of private correspondence.® A crucial
but under-studied incident was the legal seizing of notes
from scientists who had documented the damage caused
by a famous oil spill of the period, the 2011 British Petro-
leum Deepwater Horizon. Though leaders of the scientific
community protested, scientists yielded to the demands,
thus helping set the stage for further pressure on scientists
from both governments and the industrial enterprises that
governments subsidized and protected.> Then legislation
was passed (particularly in the United States) that placed
limits on what scientists could study and how they could
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study it, beginning with the notorious House Bill 819,
better known as the “Sea Level Rise Denial Bill,” passed in
2012 by the government of what was then the U.S. state
of North Carolina (now part of the Atlantic Continental
Shelf).> Meanwhile the Government Spending Account-
ability Act of 2012 restricted the ability of government
scientists to attend conferences to share and analyze the
results of their research.*

Though ridiculed when first introduced, the Sea Level
Rise Denial Bill would become the model for the U.S.
National Stability Protection Act of 2025, which led to the
conviction and imprisonment of more than three hundred
scientists for “endangering the safety and well-being of the
general public with unduly alarming threats” By exaggerat-
ing the threat, it was argued, scientists were preventing the
economic development essential for coping with climate
change. When the scientists appealed, their convictions
were upheld by the U.S. Supreme Court under the Clear and
Present Danger doctrine, which permitted the government
to limit speech deemed to represent an imminent threat.

Had scientists exaggerated the threat, inadvertently
undermining the evidence that would later vindicate
them? Certainly, narcissistic fulfillment played a role in the
public positions that some scientists took, and in the early
part of the Penumbral Period, funds flowed into climate
research at the expense of other branches of science, not
to mention other forms of intellectual and creative activ-
ity. Indeed, it is remarkable how little these extraordinarily
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wealthy nations spent to support artistic production; one
explanation may be that artists were among the first to
truly grasp the significance of the changes that were occur-
ring. The most enduring literary work of this time is the
celebrated science “fiction” trilogy by an American writer
Kim Stanley Robinson—Forty Signs of Rain, Fifty Degrees
Below, and Sixty Days and Counting.> Sculptor Dario
Robleto also “spoke” to the issue, particularly species loss;
his material productions have been lost, but responses to
his work are recorded in contemporary accounts.® Some
environmentalists also anticipated what was to come,
notably the Australians Clive Hamilton and Paul Gilding.
(Perhaps because Australia’s population was highly edu-
cated and living on a continent at the edge of habitability,
it was particularly sensitive to the changes under way.)”
These “alarmists”—scientists and artists alike—were cor-
rect in their forecasts of an imminent shift in climate; in
fact, by 2010 or so, it was clear that scientists had been
underestimating the threat, as new developments out-
paced early predictions of warming, sea level rise, and
Arctic ice loss, among other parameters.®

Itis difficult to understand why humans did not respond
appropriately in the early Penumbral Period, when pre-
ventive measures were still possible. Many have sought
an answer in the general phenomenon of human adaptive
optimism, which later proved crucial for survivors. Even
more elusive to scholars is why scientists, whose job it was
to understand the threat and warn their societies—and
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who thought that they did understand the threat and that
they were warning their societies—failed to appreciate the
full magnitude of climate change.

To shed light on this question, some scholars have
pointed to the epistemic structure of Western science,
particularly in the late nineteenth and twentieth centuries,
which was organized both intellectually and institution-
ally around “disciplines” in which specialists developed
a high level of expertise in a small area of inquiry. This
“reductionist” approach, sometimes credited to the
seventeenth-century French philosophe René Descartes
but not fully developed until the late nineteenth century,
was believed to give intellectual power and vigor to inves-
tigations by focusing on singular elements of complex
problems. “Tractability” was a guiding ideal of the time:
problems that were too large or complex to be solved in
their totality were divided into smaller, more manage-
able elements. While reductionism proved powerful in
many domains, particularly quantum physics and medi-
cal diagnostics, it impeded investigations of complex sys-
tems. Reductionism also made it difficult for scientists to
articulate the threat posed by climatic change, since many
experts did not actually know very much about aspects
of the problem beyond their expertise. (Other environ-
mental problems faced similar challenges. For example,
for years, scientists did not understand the role of polar
stratospheric clouds in severe ozone depletion in the still-
glaciated Antarctic region because “chemists” working
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on the chemical reactions did not even know that there
were clouds in the polar stratosphere!) Even scientists who
had a broad view of climate change often felt it would be
inappropriate for them to articulate it, because that would
require them to speak beyond their expertise, and seem to
be taking credit for other people’s work.

Responding to this, scientists and political leaders
created the IPCC to bring together the diverse special-
ists needed to speak to the

hole problem. Yet, perh
whole p oble et, perhaps Reductionism also made it dif-

ficult for scientists to articulate
specialist views represented,  ihe threat posed by climatic

because of the diversity of

perhaps because of pressures  change, since many experts did
from governmental spon-  not actually know very much

sors, or perhaps because of about aspects of the problem

the constraints of scientific °€Yond their expertise.

culture already mentioned,

the IPCC had trouble speaking in a clear voice. Other sci-
entists promoted the ideas of systems science, complexity
science, and, most pertinent to our purposes here, earth
systems science, but these so-called holistic approaches
still focused almost entirely on natural systems, omitting
from consideration the social components. Yet in many
cases, the social components were the dominant system
drivers. It was often said, for example, that climate change
was caused by increased atmospheric concentrations of
greenhouse gases. Scientists understood that those green-
house gases were accumulating because of the activities of
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human beings—deforestation and fossil fuel combustion—
yet they rarely said that the cause was people, and their
patterns of conspicuous consumption.

Other scholars have looked to the roots of Western
natural science in religious institutions. Just as religious
orders of prior centuries had demonstrated moral rigor
through extreme practices of asceticism in dress, lodg-

ing, behavior, and food—in
essence, practices of physi-

In an almost childlike attempt . .
. . cal self-denial—so, too, did
to demarcate their practices } ) )
from those of older explana- physmal scientists of the

tory traditions, scientists felt twentieth and twenty-first
it necessary to prove to them- centuries attempt to demon-
selves and the world how strict  gstrate their intellectual rigor
they were in their intellectual through practices of intel-

standards. lectual self-denial.® These

practices led scientists to
demand an excessively stringent standard for accepting
claims of any kind, even those involving imminent threats.
In an almost childlike attempt to demarcate their prac-
tices from those of older explanatory traditions, scientists
felt it necessary to prove to themselves and the world how
strict they were in their intellectual standards. Thus, they
placed the burden of proof on novel claims—even empiri-
cal claims about phenomena that their theories predicted.
This included claims about changes in the climate.
Some scientists in the early twenty-first century, for
example, had recognized that hurricanes were intensifying.
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This was consistent with the expectation—based on
physical theory—that warmer sea surface temperatures
in regions of cyclogenesis could, and likely would, drive
either more hurricanes or more intense ones. However,
they backed away from this conclusion under pressure
from their scientific colleagues. Much of the argument
surrounded the concept of statistical significance. Given
what we now know about the dominance of nonlinear
systems and the distribution of stochastic processes, the
then-dominant notion of a 95 percent confidence limit is
hard to fathom. Yet overwhelming evidence suggests that
twentieth-century scientists believed that a claim could be
accepted only if, by the standards of Fisherian statistics,
the possibility that an observed event could have hap-
pened by chance was less than 1 in 20. Many phenomena
whose causal mechanisms were physically, chemically,
or biologically linked to warmer temperatures were dis-
missed as “unproven” because they did not adhere to this
standard of demonstration. Historians have long argued
about why this standard was accepted, given that it had
neither epistemological nor substantive mathematical
basis. We have come to understand the 95 percent con-
fidence limit as a social convention rooted in scientists’
desire to demonstrate their disciplinary severity.

Western scientists built an intellectual culture based
on the premise that it was worse to fool oneself into
believing in something that did not exist than not to
believe in something that did. Scientists referred to these
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positions, respectively, as “type I” and “type II” errors,
and established protocols designed to avoid type I errors
at almost all costs. One scientist wrote, “A type I error is
often considered to be more serious, and therefore more

important to avoid, than

Western scientists built an a type Il error” Another

intellectual culture based on claimed that type II errors

the premise that it was worse ~ were not errors at all, just
to fool oneself into believing “missed opportunities”*® So

in something that did not exist While the pattern of Weather
than not to believe in some-

events was clearly changing,
thing that did.

many scientists insisted that

these events could not yet
be attributed with certainty to anthropogenic climate
change. Even as lay citizens began to accept this link,
the scientists who studied it did not.** More important,
political leaders came to believe that they had more time
to act than they really did. The irony of these beliefs need
not be dwelt on; scientists missed the most important
opportunity in human history, and the costs that ensued
were indeed nearly “all costs.”

By 2012, more than 365 billion tons of carbon had been
emitted to the atmosphere from fossil fuel combustion and
cement production. Another 180 were added from defores-
tation and other land use changes. Remarkably, more than
half of these emissions occurred after the mid-1970s—that
is, after scientists had built computer models demonstrating
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that greenhouse gases would cause warming. Emissions con-
tinued to accelerate even after the UNFCCC was established:
between 1992 and 2012, total CO, emissions increased by
38 percent.'> Some of this increase was understandable, as
energy use grew in poor nations seeking to raise their stan-
dard of living. Less explicable is why, at the very moment
when disruptive climate change was becoming apparent,
wealthy nations dramatically increased their production of
fossil fuels. The countries most involved in this enigma were
two of the world’s richest: the United States and Canada.

A turning point was 2005, when the U.S. Energy Policy Act
exempted shale gas drilling from regulatory oversight under
the Safe Drinking Water Act. This statute opened the flood-
gates (or, more precisely, the wellheads) to massive increases
in shale gas production.'? U.S. shale gas production at that
time was less than 5 trillion cubic feet (Tcf, with “feet” an
archaic imperial unit roughly equal to a third of a meter) per
annum. By 2035, it had increased to 13.6 Tcf. As the United
States expanded shale gas production and exported the rel-
evant technology, other nations followed. By 2035, total gas
production had exceeded 250 Tcf per annum.**

This bullish approach to shale gas production pene-
trated Canada as well, as investor-owned companies raced
to develop additional fossil fuel resources; “frenzy” is not
too strong a word to describe the surge of activity that
occurred. In the late twentieth century, Canada was con-
sidered an advanced nation with a high level of environ-
mental sensitivity, but this changed around the year 2000
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when Canada’s government began to push for develop-
ment of huge tar sand deposits in the province of Alberta,
as well as shale gas in vari-

ous parts of the country. The

Canada was considered an tar sand deposits (which the

advanced nation with a high
level of environmental sensitiv-
ity, but this changed around
the year 2000 when Canada’s ~ had a better popular image
government began to push for than sticky tar) had been
development of huge tar sand mined intermittently since
deposits in the province of
Alberta, as well as shale gas in
various parts of the country.

government preferred to call
oil sands, because liquid oil

the 1960s, but the rising
cost of conventional oil now
made sustained exploitation

economically feasible. The
fact that 70 percent of the world’s known reserves were
in Canada explains the government’s reversed position
on climate change: in 2011, Canada withdrew from the
Kyoto Protocol to the UNFCCC.*s Under the protocol,
Canada had committed to cut its emissions by 6 percent,
but its actual emissions instead increased more than 30
percent.*®
Meanwhile, following the lead of the United States, the
government began aggressively to promote the extraction
of shale gas, deposits of which occurred throughout Can-
ada. Besides driving up direct emissions of both CO, and
CH, to the atmosphere (since many shale gas fields also
contained CO, and virtually all wells leaked), the resulting
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in the market price, driving out nascent renewable energy
industries everywhere except China, where government
subsidies and protection for fledgling industries enabled
the renewable sector to flourish.

Cheap natural gas also further undermined the already
ailing nuclear power industry, particularly in the United
States. To make matters worse, the United States imple-
mented laws forbidding the use of biodiesel fuels—
first by the military, and then by the general public—
undercutting that emerging market as well.*” Bills were
passed on both the state and federal level to restrict
the development and use of other forms of renewable
energy—particularly in the highly regulated electricity
generation industry—and to inhibit the sale of electric
cars, maintaining the lock that fossil fuel companies had
on energy production and use.8

Meanwhile, Arctic sea ice melted, and seaways opened
that permitted further exploitation of oil and gas reserves
in the north polar region. Again, scientists noted what
was happening. By the mid-2010s, the Arctic summer sea
had lost about 30 percent of its areal extent compared to
1979, when high-precision satellite measurements were
first made; the average loss was rather precisely measured
at 13.7 percent per decade from 1979 to 2013.*° When
the areal extent of summer sea ice was compared to ear-
lier periods using additional data from ships, buoys, and
airplanes, the total summer loss was nearly 50 percent.
The year 2007 was particularly worrisome, as the famous
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Northwest Passage—long sought by Arctic explorers—
opened, and the polar seas became fully navigable for the
first time in recorded history. Scientists understood that it
was only a matter of time before the Arctic summer would
be ice-free, and that this was a matter of grave concern.
But in business and economic circles it was viewed as cre-
ating opportunities for further oil and gas exploitation.>®
One might have thought that governments would have
stepped in to prevent this ominous development—which
could only exacerbate climate change—but governments
proved complicit. One example: in 2012 the Russian gov-
ernment signed an agreement with American oil giant
ExxonMobil, allowing the latter to explore for oil in the
Russian Arctic in exchange for Russian access to Ameri-
can shale oil drilling technology.?*

How did these wealthy nations—rich in the resources
that would have enabled an orderly transition to a zero-
net-carbon infrastructure—justify the deadly expansion
of fossil fuel production? Certainly, they fostered the
growing denial that obscured the link between climate
change and fossil fuel production and consumption.
They also entertained a second delusion: that natural gas
from shale could offer a “bridge to renewables” Believ-
ing that conventional oil and gas resources were running
out (which they were, but at a rate insufficient to avoid
disruptive climate change), and stressing that natural gas
produced only half as much CO, as coal, political and
economic leaders—and even many climate scientists and
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“environmentalists”—persuaded themselves and their
constituents that promoting shale gas was an environ-
mentally and ethically sound approach.

This line of reasoning, however, neglected several fac-
tors. First, fugitive emissions—CO, and CH, that escaped
from wellheads into the atmosphere—greatly accelerated
warming. (As with so many climate-related phenomena,
scientists had foreseen this, but their predictions were
buried in specialized journals.) Second, most analyses
of the greenhouse gas benefits of gas were based on the
assumption that it would replace coal in electricity gen-
eration where the benefits, if variable, were nevertheless
fairly clear. However, as gas became cheap, it came to be
used increasingly in transportation and home heating,
where losses in the distribution system negated many of
the gains achieved in electricity generation. Third, the cal-
culated benefits were based on the assumption that gas
would replace coal, which it did in some regions (par-
ticularly in the United States and some parts of Europe),
but elsewhere (for example Canada) it mostly replaced
nuclear and hydropower. In many regions cheap gas
simply became an additional energy source, satisfying
expanding demand without replacing other forms of fos-
sil fuel energy production. As new gas-generating power
plants were built, infrastructures based on fossil fuels were
further locked in, and total global emissions continued to
rise. The argument for the climatic benefits of natural gas
presupposed that net CO, emissions would fall, which

Oreskes, Naomi, and Erik Conway. The Collapse of Western Civilization : A View from the Future,

Columbia University Press, 2014. ProQuest Ebook Central, http://ebookcentral.proquest.com/lib/warw/detail.action?docID=:

Created from warw on 2023-09-26 09:14:06.



Copyright © 2014. Columbia University Press. All rights reserved.

24 THE FRENZY OF FOSSIL FUELS

would have required strict restrictions on coal and petro-
leum use in the short run and the phase-out of gas as well
in the long run.?* Fourth, the analyses mostly omitted the
cooling effects of aerosols from coal, which although bad
for human health had played a significant role in keeping
warming below the level it would otherwise have already
reached. Fifth, and perhaps most important, the sustained
low prices of fossil fuels, supported by continued subsidies
and a lack of external cost accounting, undercut efficiency
efforts and weakened emerging markets for solar, wind,
and biofuels (including crucial liquid biofuels for avia-
tion).?3 Thus, the bridge to a zero-carbon future collapsed
before the world had crossed it.

The net result? Fossil fuel production escalated, green-
house gas emissions increased, and climate disruption
accelerated. In 2001, the IPCC had predicted that atmo-
spheric CO, would double by 2050.>4 In fact, that bench-
mark was met by 2042. Scientists had expected a mean
global warming of 2 to 3 degrees Celsius; the actual figure
was 3.9 degrees. Though originally merely a benchmark
for discussion with no particular physical meaning, the
doubling of CO, emissions turned out to be quite signifi-
cant: once the corresponding temperature rise reached
4 degrees, rapid changes began to ensue.

By 2040, heat waves and droughts were the norm. Con-
trol measures—such as water and food rationing and Mal-
thusian “one-child” policies—were widely implemented. In
wealthy countries, the most hurricane- and tornado-prone
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regions were gradually but steadily depopulated, putting
increased social pressure on areas less subject to those haz-
ards. In poor nations, conditions were predictably worse:
rural portions of Africa and Asia began experiencing sig-
nificant depopulation from out-migration, malnutrition-
induced disease and infertility, and starvation. Still, sea level
had risen only 9 to 15 centimeters around the globe, and
coastal populations were mainly intact.

Then, in the Northern Hemisphere summer of 2041,
unprecedented heat waves scorched the planet, destroy-
ing food crops around the globe. Panic ensued, with food
riots in virtually every major city. Mass migration of
undernourished and dehydrated individuals, coupled with
explosive increases in insect populations, led to wide-
spread outbreaks of typhus, cholera, dengue fever, yellow
fever, and viral and retroviral agents never before seen.
Surging insect populations also destroyed huge swaths of
forests in Canada, Indonesia, and Brazil. As social order
began to break down in the 2050s, governments were
overthrown, particularly in Africa, but also in many parts
of Asia and Europe, further decreasing social capacity to
deal with increasingly desperate populations. As the Great
North American Desert surged north and east, consum-
ing the High Plains and destroying some of the world’s
most productive farmland, the U.S. government declared
martial law to prevent food riots and looting. A few years
later, the United States announced plans with Canada for
the two nations to begin negotiations toward the creation
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of the United States of North America, to develop an
orderly plan for resource-sharing and northward popula-
tion relocation. The European Union announced similar
plans for voluntary northward relocation of eligible citi-
zens from its southernmost regions to Scandinavia and
the United Kingdom.

While governments were straining to maintain order
and provide for their people, leaders in Switzerland and
India—two countries that were rapidly losing substan-
tial portions of their glacially-sourced water resources—
convened the First International Emergency Summit on
Climate Change, organized
under the rubric of Unified
Nations for Climate Pro-

Mass migration of undernour-
ished and dehydrated indi-

. . . tection (the former United
viduals, coupled with explosive

increases in insect populations, Nations havmg been  dis-

led to widespread outbreaks credited and disbanded over
of typhus, cholera, dengue the failure of the UNFCCC).
fever, yellow fever, and viral Political, business, and reli-
and retroviral agents never gious leaders met in Geneva

before seen. and Chandigarh to discuss

emergency action. Many
said that the time had come to make the switch to zero-
carbon energy sources. Others argued that the world
could not wait the ten to fifty years required to alter the
global energy infrastructure, much less the one hundred
years it would take for atmospheric CO, to diminish.
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Unified Nations Convention on Climate Engineering and
Protection (UNCCEP), and began preparing blueprints
for the International Climate Cooling Engineering Project
(ICCEP).

As a first step, ICCEP launched the International
Aerosol Injection Climate Engineering Project (IAICEP,
pronounced ay-yi-yi-sep) in 2052.2> Sometimes called the
Crutzen Project after the scientist who first suggested the
idea in 2006, projects like this engendered heated public
opposition when first proposed in the early twenty-first
century but had widespread support by mid-century—
from wealthy nations anxious to preserve some semblance
of order, from poor nations desperate to see the world do
something to address their plight, and from frantic low-
lying Pacific Island nations at risk of being submerged by
rising sea levels.2®

IAICEP began to inject submicrometer-size sulfate
particles into the stratosphere at a rate of approximately
2.0 teragrams per year, expecting to reduce mean global
temperature by 0.1 degrees Celsius annually from 2059 to
2079. (In the meantime, a substantial infrastructural con-
version to renewable energy could have been achieved.)
Initial results were encouraging: during the first three
years of implementation, temperature decreased as
expected and the phase-out of fossil fuel production com-
menced. However, in the project’s fourth year, an antici-
pated but discounted side effect occurred: the shutdown
of the Indian monsoon. (By decreasing incoming solar
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radiation, IAICEP also decreased evaporation over the
Indian Ocean, and hence the negative impact on the mon-
soon.) As crop failures and famine swept across India, one
of IAICEP’s most aggressive promoters now called for its
immediate cessation.

TAICEP was halted in 2063, but a fatal chain of events
had already been set in motion. It began with termination
shock—that is, the abrupt increase in global temperatures
following the sudden cessation of the project. Once again,
this phenomenon had been predicted, but IAICEP advo-
cates had successfully argued that, given the emergency
conditions, the world had no choice but to take the risk.>?
In the following eighteen months, temperature rapidly
rebounded, regaining not just the 0.4 degrees Celsius that
had been reduced during the project but an additional 0.6
degrees. This rebound effect pushed the mean global tem-
perature increase to nearly 5 degrees Celsius.

Whether it was caused by this sudden additional heat-
ing or was already imminent is not known, but the green-
house effect then reached a global tipping point. By 2060,
Arctic summer ice was completely gone. Scores of species
perished, including the iconic polar bear—the Dodo bird
of the twenty-first century. While the world focused on
these highly visible losses, warming had meanwhile accel-
erated the less visible but widespread thawing of Arc-
tic permafrost. Scientists monitoring the phenomenon
observed a sudden increase in permafrost thaw and CH,
release. Exact figures are not available, but the estimated
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total carbon release of Arctic CH, during the next decade
may have reached over 1,000 gigatonnes, effectively dou-
bling the total atmospheric carbon load.?® This massive
addition of carbon led to what is known as the Sagan
effect (sometimes more dramatically called the Venusian
death): a strong positive feedback loop between warming
and CH, release. Planetary temperature increased by an
additional 6 degrees Celsius over the 5-degree rise that
had already occurred.

The ultimate blow for Western civilization came in
a development that, like so many others, had long been
discussed but rarely fully assimilated as a realistic threat:
the collapse of the West Antarctica Ice Sheet. Technically,
what happened in West Antarctica was not a collapse; the
ice sheet did not fall in on itself, and it did not happen all
at once. It was more of a rapid disintegration. Post hoc
failure analysis shows that extreme heat in the Northern
Hemisphere disrupted normal patterns of ocean circula-
tion, sending exceptionally warm surface waters into the
southern ocean that destabilized the ice sheet from below.
As large pieces of ice shelf began to separate from the main
ice sheet, removing the bulwark that had kept the sheet
on the Antarctic Peninsula, sea level began to rise rapidly.

Social disruption hampered scientific data-gathering,
but some dedicated individuals—realizing the damage
could not be stopped—sought, at least, to chronicle it.
Over the course of the next two decades (from 2073 to
2093), approximately 9o percent of the ice sheet broke
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apart, disintegrated, and melted, driving up sea level
approximately five meters across most of the globe. Mean-
while, the Greenland Ice Sheet, long thought to be less
stable than the Antarctic Ice Sheet, began its own disin-
tegration. As summer melting reached the center of the
Greenland Ice Sheet, the east side began to separate from
the west. Massive ice breakup ensued, adding another
two meters to mean global sea level rise.?® These cryo-
genic events were soon referred to as the Great Collapse,
although some scholars now use the term more broadly
to include the interconnected social, economic, political,
and demographic collapse that ensued.
Analysts had predicted that an eight-meter sea level
rise would dislocate 10 percent of the global population.
Alas, their estimates proved
low: the reality was closer to

These cryogenic events were
soon referred to as the Great

Collapse, although some schol-
ars now use the term more plete, lt iS llkely that during

20 percent. Although records
for this period are incom-

broadly to include the intercon-  the Mass Migration 1.5 bil-
nected social, economic, politi-  lion people were displaced
cal, and demographic collapse
that ensued.

around the globe, either
directly from the impacts of

sea level rise or indirectly
from other impacts of climate change, including the sec-
ondary dislocation of inland peoples whose towns and
villages were overrun by eustatic refugees. Dislocation
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of the bacterium Yersinia pestis emerged in Europe and
spread to Asia and North America. In the Middle Ages,
the Black Death killed as much as half the population
of some parts of Europe; this second Black Death had
similar effects.?° Disease also spread among stressed
nonhuman populations. Although accurate statistics
are scant because twentieth-

century scientists did not
Dislocation contributed to

the Second Black Death, as
a new strain of the bacterium

have an inventory of total
global species, it is not unre-

alistic to estimate that 60 to v, ¢inis pestis emerged in

70 percent of species were Europe and spread to Asia and
driven to extinction. (Five North America. In the Middle

previous mass extinctions Ages, the Black Death killed
were known to scientists of @S much as half the population
the Penumbral Period, each of Europe; this second Black

. Death had similar effects.
of which was correlated to

rapid greenhouse gas level

changes, and each of which destroyed more than 60 per-
cent of identifiable species—the worst reached 95 percent.
Thus, 60—70 percent is a conservative estimate insofar
as most of these earlier mass extinctions happened more
slowly than the anthropogenic mass extinction of the late
Penumbral Period.)3*

There is no need to rehearse the details of the human
tragedy that occurred; every schoolchild knows of the ter-

Copyright © 2014. Columbia University Press. All rights reserved.

rible suffering. Suffice it to say that total losses—social,

Oreskes, Naomi, and Erik Conway. The Collapse of Western Civilization : A View from the Future,
Columbia University Press, 2014. ProQuest Ebook Central, http://ebookcentral.proquest.com/lib/warw/detail.action?docID=:
Created from warw on 2023-09-26 09:14:06.



Copyright © 2014. Columbia University Press. All rights reserved.

32 THE FRENZY OF FOSSIL FUELS

cultural, economic, and demographic—were greater than
any in recorded human history. Survivors’ accounts make
clear that many thought the end of the human race was
near. Indeed, had the Sagan effect continued, warming
would not have stopped at 11 degrees, and a runaway
greenhouse effect would have followed.

However, around 2090 (the date cannot be determined
from extant records), something occurred whose exact
character remains in dispute. Japanese genetic engineer
Akari Ishikawa developed a form of lichenized fungus in
which the photosynthetic partner consumed atmospheric
CO, much more efficiently than existing forms, and was
able to grow in a wide diversity of environmental condi-
tions. This pitch-black lichen, dubbed Pannaria ishikawa,
was deliberately released from Ishikawa’s laboratory,
spreading rapidly throughout Japan and then across most
of the globe. Within two decades, it had visibly altered
the visual landscape and measurably altered atmospheric
CO,, starting the globe on the road to atmospheric recov-
ery and the world on the road to social, political, and eco-
nomic recovery.

In public pronouncements, the Japanese government
has maintained that Ishikawa acted alone, and cast her
as a criminal renegade. Yet many Japanese citizens have
seen her as a hero, who did what their government could
not, or would not, do. Most Chinese scholars reject both
positions, contending that the Japanese government, hav-
ing struggled and failed to reduce Japan’s own carbon
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emissions, provided Ishikawa with the necessary resources
and then turned a blind eye toward its dangerous and
uncertain character. Others blame (or credit) the United
States, Russia, India, or Brazil, as well as an international
consortium of financiers based in Zurich. Whatever the
truth of this matter, Ishikawa’s actions slowed the increase
of atmospheric CO, dramatically.

Humanity was also fortunate in that a so-called “Grand
Solar Minimum” reduced incoming solar radiation dur-
ing the twenty-second century by 0.5%, offsetting some of
the excess CO, that had accumulated, and slowing the rise
of surface and oceanic temperatures for nearly a century,
during which time survivors in northern inland regions
of Europe, Asia, and North America, as well as inland
and high-altitude regions of South America, were able to
begin to regroup and rebuild. The human populations of
Australia and Africa, of course, were wiped out.
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New York City in the twenty-fourth century Once the financial capital of the world,
New York began in the early twenty-first century to attempt to defend its elabo-
rate and expensive infrastructure against the sea. But that infrastructure had been
designed and built with an expectation of constant seas and was not easily adapted
to continuous, rapid rise. Like the Netherlands, New York City gradually lost its
struggle. Ultimately, it proved less expensive to retreat to higher ground, abandoning
centuries’ worth of capital investments.
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