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Climate change represents an ethical crisis, some aspects of which are poorly understood. “We” –

most policy makers, and most people with su�cient resources to read this paper –are in deep denial.

Denial makes daily life possible, even, at times, delightful, but it hinders the myriad actions that are

required if humanity is to bequest a future with more options. At the moment, it looks like the

coming generation will face formidable obstacles, with greatly constrained choices.

Climate change, entangled with a host of other factors that have – for over 50 years – been

conceptualised as elements of “limits to growth” is an increasingly clear threat to civilization.

Although this may seem far-fetched to some readers, there is a growing literature on this topic. This

literature does not argue that climate change will operate by itself to create this risk; rather, it will

interact with a complex suite of other social and ecological factors including competition between

and within species. Over eight billion humans inhabit a single Earth-sized planet. Were Earth was

the size of Jupiter far more people may be possible. But even if human ingenuity seems without limit,

material resources are not.

Any decline in the “quality” of civilization will have severe health consequences, initially a�ecting

the most vulnerable, but – if it deepens su�ciently – it will a�ect all of humanity.

Probably the most widely appreciated understood ethical dimension is that the dominant drivers of

climate change – a�uent populations based largely in the global North – are comparatively

insulated (at least to date and in the near future) from the most obvious harms from greenhouse gas

ampli�ed heatwaves, droughts, famines and �oods. There is also growing appreciation of the

intergenerational (unethical) unfairness unabated climate change is causing, so that the post World

War II generation (sometimes called “baby boomers”) have unfairly bene�ted at the expense not

only of the age cohort of Greta Thunberg (born 2003), but even more so of Greta’s near

contemporaries in the global South, such as Kaluki Paul Mutuku (born 1993).
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In addition to its unfairness, the catastrophe of climate change deepens due to self-deceit. This also

has an ethical facet. Our success as a species has spawned hubris, a forgetting (and suppression) of

too many past failures and their lessons, leaving an illusion of infallibility. “We” are too often mis-

informed that as yet unviable technologies, from the direct air capture of carbon and its safe

sequestration underground to the deliberate injection of atmospheric pollutants such as sulfur, in

order to cool parts of Earth, will rescue future generations – or at least some of them - from the

worst consequences of planetary heating. Although a few researchers have long recognised the

“moral hazard” that arises from excessive faith in such practices, this dimension is, as yet, very

poorly understood not only by the public, but by many in the scienti�c community.

Even less discussed is the relationship between climate change and the increasingly unethical

scienti�c publishing industry. For example, can journals that rely excessively on market forces for

their viability (or even for their undisclosed megapro�tability) adequately discuss key issues

relevant to "planetary overload", such as hyper-capitalism? Another taboo topic is the suppression

of discussion about population size and population growth rates, fuelled largely by an unholy

alliance between neoliberalism and the Vatican and a vague recall that Nazi Germany and some other

societies distorted ecological concepts to seek to justify genocide. Relatedly, can scientists in

totalitarian societies freely and adequately analyse these problems?

If our species can better understand these complicated issues, and re-awaken the wider respect for

ethics that was brie�y held following Word War II, then civilisation may have a chance. The current

trajectory of climate change, however, may defer this needed re-awakening for generations, and –

perhaps – then only in a mythical form.

1. Introduction: 90 seconds until midnight – civilization’s end?

On April 11, 1955 Albert Einstein, the 20th century’s most famous scientist, wrote to Bertrand Russell,

then arguably the world’s most famous philosopher, agreeing “gladly” to “sign your excellent

statement”.[1]  Einstein died of a ruptured abdominal aortic aneurysm (for which he declined

emergency surgery) seven days later. The statement he agreed to sign is now widely called the

“Russell-Einstein manifesto”. It called for a new way of thinking, and warned:

“If everybody in London, New York, and Moscow were exterminated, the world might, in

the course of a few centuries, recover from the blow. But we now know, especially since
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the Bikini test, that nuclear bombs can gradually spread destruction over a very much

wider area than had been supposed.”

The manifesto did not mention the end of civilization, but this was implicit. Partly in response to the

peace movement, nuclear weapons non-proliferation treaties were signed (since 1968)[2]  and the

abyss of global nuclear war appeared to retreat. However, in January 2023, the “doomsday clock”

curated by the Bulletin of the Atomic Scientists was again brought forward, this time to only ninety

seconds to midnight.[3]  The nine-page statement in support of this clock movement mentions

“climate change” seven times. “Midnight” is unde�ned, but it surely implies great harm to

civilization, and perhaps even human extinction, were nuclear winter to result.[4]

1.1. Civilization collapse and climate change

An extensive literature discusses the collapse of ancient civilizations, in part from natural climate

change. However, articles recognizing that anthropogenic climate change risks civilization have

emerged quite slowly. The 1972 Limits to Growth (LTG) study mentioned rising carbon dioxide (CO2)

but did not identify its threat as pre-eminent. LTG forecast that business-as-usual practices

(including unchecked pollution, such as from CO2) would lead to a major decline in population and

human well-being, if not by 2030, then perhaps by 2072.[5] This could herald civilization failure, and

perhaps even collapse, even though that term has no universal de�nition.[6]

Although taken seriously at the highest level, including by US President Carter,[7] support for the LTG

conclusions was generally suppressed,[8]  including by future Nobel Economics Laureate William

Nordhaus[9][10]  and John Maddox, then editor in chief of Nature.[11]  Complacency and

incomprehension, fostered support for business-as-usual practices. Following Carter’s defeat (1980),

hostility to LTG increased. The fuel-sparing speed limits Carter introduced in the US were abandoned;

incoming President Reagan removed solar water heaters installed by Carter on the White House’s roof.

[12] This was a powerful symbol of support for fossil fuels. Reagan also publicly decried the importance

of global population levels, during an election debate with his Democratic opponent when running for

his second term.[13]  The “cornucopian enchantment”[14]  had begun – the illusion that limits are

illusory, that climate change can be fairly easily solved or adapted to, and that deregulated market

forces will enhance human well-being on a planetary scale.
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1.2. Civilization collapse in the early health literature on climate change

In the 1960s and 1970s several articles were published in health journals warning of humanity’s

collective vulnerability to adverse global environmental change. Pioneering microbiologist René

Dubos (chie�y responsible for the world’s �rst commercially manufactured antibiotic, gramicidin[15])

became the �rst planetary health lobbyist. In 1969 Dubos quoted then US ambassador to the United

Nations, Adlai Stephenson, as remarking that the human passengers on a “little spaceship” are

“preserved from annihilation only by the care, the work, and I will say, the love we give our fragile

craft”.[16]  In the 1970s human ecologists Stephen Boyden[17]  and Frederick Sargent each warned, in

health journals, of human health risks from ecosystem damage.

Also far presaging the �rst articles on climate change and health published in health journals, Barbara

Ward and Dubos, in 1973 called for the “care and maintenance of a small planet”.[18] In 1989, articles

in the Lancet, Canadian Medical Association Journal and the New England Journal of Medicine each

warned of health e�ects of climate change, later sometimes called “tertiary”,[19][20] such as famine,

con�ict and large-scale displacement and migration, none of them warned explicitly of civilization

collapse. While the epidemiologist Tony McMichael’s book “Planetary Overload” (1993)[21]  argued

that the collapse of several civilizations were partly due to environmental change. However, neither

the book by McMichael nor by Ward and Dubos (to whom McMichael had contacted for career advice)

explicitly warned that modern civilization could collapse.

A World Health Organization report, from 1998, argued that “the public health community needs to

face the challenges presented by global change and equip itself with the necessary scienti�c and

technical means to anticipate and, where possible, prevent human health consequences arising from

degrading life-support systems”.[22] In 2000, as far as I know for the �rst time in a health journal, I

warned that ‘if human demands on natural capital exceed the “environmental Plimsoll Line” then we

risk not only the failure of civilization, but its collapse’.[23]  This paper also stressed the role of

inequality in this process.

1.3. “Managing the health e�ects of climate change”

In 2009, a widely cited paper in the Lancet (Costello et al) claimed “climate change could be the biggest

global health threat of the 21st century”.[24] However, this 37 page article (plus references) does not
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contain the word “civilization” nor does it describe explicit or plausible pathways by which climate

change could lead to such a catastrophe.

Costello et al state: “An additional 2 billion people would be water stressed, while billions more would

face hunger or starvation”. However, we already have a world where over 700 million people endure

chronic undernutrition, particularly of calories.[25]  Two billion people (or more) ingest adequate

calories but are iron de�cient, thus robbing them of vitality.[26]  Globally, about 4 billion people are

already exposed to extremely high water stress for at least one month a year.[27]  Today, for a

substantial proportion of humanity, health conditions are very poor. Universal abundance, as forecast

by apostles of deregulation, has proven a mirage, especially the “trickle down” to the global South.

Costello et al also mention the risk of “armed con�ict”, including as a result of worsening water

scarcity. However, there is no discussion of nuclear weapons and no hint of con�ict on a scale

su�cient to seriously harm civilization. At the time of its publication, the risk of civilization collapse

was still tabooed in the thinking and writing of almost all health workers.[28]

1.4. Civilization collapse outside the health literature

Today, the possibility of civilization collapse is still greatly under-appreciated by health workers and

their funders. However, parts of the broader scienti�c literature have become less guarded. In 2003

Martin Rees (later president of the Royal Society) published “Our Final Century”.[29]  Articles about

“planetary boundaries” hint at civilization’s demise, warning that “a safe operating space for

humanity” risks transgression. Of signi�cance, the longer version of the �rst paper on planetary

boundaries acknowledges a conceptual debt to the LTG.[30] In 2013 historians published “The collapse

of Western civilization: a view from the future”, in which they argued that many scientists, including

those who focus on climate, are too cautious.[31]  Also in 2013, anthropologists speculated that the

collapse of the classic Mayan civilization held “archaeological and environmental lessons” for the

Anthropocene.[32] In 2014 an archaeologist suggested that the collapse of the Bronze Age civilization

has lessons for the modern era.[33]

In the last �ve years, the topic of civilization’s vulnerability to climate change and other aspects of

planetary overload appears, �nally, to be almost respectable.[6][34]. Leading British broadcaster and

conservationist Sir David Attenborough warned (2018) that inaction on climate change could lead to

“the collapse of our civilizations”.[6] Antonio Guterres (UN Secretary-General) referred to “an atlas of
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human su�ering and a damning indictment of failed climate leadership. (...) Unchecked carbon

pollution is forcing the world’s most vulnerable on a frog march to destruction – now. The facts are

undeniable. This abdication of leadership is criminal. The world’s biggest polluters are guilty of arson

of our only home”.[35]

In 2021, three senior environmental scientists, including Sir Robert Watson, a former chair of the

Intergovernmental Panel on Climate Change, confessed to having been “deceived” by the premise of

net zero.[36] They acknowledged “humanity has gambled its civilization on no more than promises of

future solutions”.

In 2023 Steel et al described the “mechanisms and uncertainties associated with climate collapse” as

of critical importance.[6]  These workers identi�ed several variants. In one, climate change and co-

factors are associated with “local collapse” – breakdown in vulnerable locations while civilization

elsewhere is largely intact. This is similar to the concept of “regional overload”; i.e. planetary

overload, on a smaller scale.[37]

Steel et al’s second scenario is called “broken world”, a term for which they credit philosopher Tim

Mulgan.[38]  In this scenario, collapse is more widespread, but sub-global. In their third scenario

(“global collapse”) cities are almost abandoned, nation states disappear, and global population

declines signi�cantly. They point out that this process is unlikely to be abrupt, but unfold perhaps over

a century or more. They do not mention the possibility of nuclear war, a risk that must increase if

nation states fray.

2. Interacting risks

Human-driven climate change will not operate by itself to create a global civilizational risk; it will

interact with a suite of other social and ecological factors. To warn of this peril is not, as is sometimes

claimed[39]  a form of “environmental determinism”, the simplistic idea that environmental factors

operate outside their social, historic, and political context.[40]

Environmental determinism did exist in the 19th century, even as a respectable thesis, complementing

“social Darwinism”, a time when most European powers had empires in hot places. Theories of racial

inferiority (“caused” by the environment – especially those that were tropical) may have reduced the

guilt of some of the occupying populations and their bene�ciaries. Although some recent
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environmental authors may exercise language that could be interpreted as simplistic, such cases are

rare and should not be interpreted as any general return towards environmental determinism.[20][41]

3. Paths to civilization collapse

Our current dilemmas have arisen via a host of psychological, commercial, and political factors that

have delayed not only meaningful mitigation of climate risk[36][42]  but also of recognition of other

LTG constraints, such as the reducing purity of metal deposits such as of copper.[43]  In addition to

environmental and military factors, the manipulation of opinion by the use of algorithms and

inherently biased arti�cial intelligence (AI)[44]  also contributes to civilizational risks. The 2023

Bletchley Declaration concluded that “frontier” AI systems have the potential to generate

“catastrophic harms”, unless safety is made a priority.[45]  AI, which provokes a discourse that has

been called “enchanted determinism”[46]  and which seems likely to worsen discrimination against

minorities,[47] also has an extremely high carbon footprint.[44]

Most fundamentally, the co-factors that drive civilizational risk include competition between and

within species – elements understood by Malthus, and underpinning evolutionary theory.[48] Global

human population already exceeds eight billion. Unclaimed resources – whether fertile land, cheap

oil, or phosphorus – are increasingly scarce.[49][50] The pollution sink for the waste gases that drive

climate change is over�owing. Land subsidence, including from aquifer depletion and current and

planned dams, is worsening sea level rise in several vulnerable delta settings, including densely

populated coastal Bangladesh[51]  and the Mekong.[52]  Many other aspects of LTG compound

civilization’s di�culties.

The fastest route to civilization collapse is nuclear war. A “minor” nuclear con�ict may be survivable,

but could generate retaliation and spread. Even if that is avoided, the precedent of “survivable”

nuclear war – were it established – might lead to its repeat, perhaps by other state or even quasi-state

actors. The death of over 1 billion people might lead to an uneasy respite, as the remaining 7-9 billion

humans rush to appropriate the “freed up” land and other resources. However, by then, how much of

that land might be uninhabitable? Further, even a “limited” nuclear war may compromise global food

security.[53]

At the moment, international actors such as the UN, together with still signi�cant goodwill (e.g. to

hold sporting events and for world leaders to meet face to face) appears to limit the prospect of
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nuclear weapon use. However, climate change (and other LTG elements), if left unchecked for much

longer, could erode these pockets of co-operation, by means such as making increasing parts of Earth

uninhabitable, and thus increasing existing competition for resources. This could evolve via several

means, such as a combination of heat and humidity exceeding the limits of human tolerance.

[54] Extreme storms may cripple cities, as unexpectedly occurred in Acupulco, Mexico, in 2023.[55]

4. “Environmental brinkmanship”

The current proximity to collapse (perhaps still decades away and, even now, with a chance of

avoidance) has also been called “environmental brinkmanship”.[56]  Although a few optimists

continue to insist that human ingenuity is limitless and, relatedly, that all major problems are soluble,

[57]  the frequency and con�dence of such pronouncements is diminishing. Cornucopians, who were

especially in�uential in the closing decades of the 20th century,[58][59][60] ignore or discount counter-

examples where human ingenuity has not solved bottlenecks, such as the 1994 Rwandan genocide,[61]

[62]  the Syrian civil war (probably worsened by climate change),[63]  and the internecine con�ict

between Palestine and Israel. Many other bottlenecks,[64] traps and tipping points[65][66] loom, such

as the risk that the Amazon forest – currently drought stricken, in part from deforestation (which

reduces rainfall) – will becoming a net carbon source rather than sink.[67]

5. Ethics, climate change and biodiversity loss

The climate crisis is widely considered to have evolved due to the success of human capacity to

manipulate nature; not just by building “nests” or farming (as some fungal-nurturing termites, ants

and beetles also do[68]) but also by consciously extracting elements and mixtures from the air and in

mines in order to grow more food and to drive machines. These machines, and the fossil fuels that

largely power them, partially substitute for human slaves upon which previous civilizations depended.

[69] The utility and versatility of fossil fuels has been of tremendous bene�t to civilization. However,

the question is of their dose. Although slavery of humans and animals has been reduced by fossil fuels,

each form persists.[70]

The climate crisis has many important ethical dimensions, many of which are poorly understood.

Jamieson[71]  argues that the movement to slow anthropogenic climate change can learn from the

British abolition of the Atlantic slave trade (in 1807). He points out that our current dependence on
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carbon is as “naturalized” (i.e. possesses a social licence) as slavery once did. He also argues that some

reformers were both insiders and outsiders; Bill McKibben (founder of the climate change lobby group

350.org) graduated from Harvard University. William Wilberforce, a prominent slavery abolitionist,

was a staunchly conservative member of the British establishment, who never left the Church of

England.

AC Grayling, in his book “The History of Philosophy” de�nes ethics as the enquiry into the concepts

and theories of what is good, of right and wrong, of moral choice and action.[72] Ethics is related to

values, including to fairness. Kahn[73]  links the emergenc of bioethics with allegedly scienti�c

experiments undertaken on humans during World War II, and with the Tuskegee studies (1932-1972)

in the US. This led to the 1964 Declaration of Helsinki, passed by the World Medical Association. One of

its principles was that research protocols must be submitted to independent ethics committees to

decide if the proposed studies meet international standards and norms.

Trying to preserve civilization from the interaction of climate change and militarism may be criticized

for anthropocentricism, but it is surely an ethical pursuit. Anthropogenic climate change, described in

1957 as a large-scale “geophysical experiment of a kind that could not have happened in the past nor

be reproduced in the future”[74]  has not been approved by an ethical committee. Perhaps, if

civilization endures for long enough, a future Nuremberg Commission will be harshly critical of those

who they judge most responsible.

Probably the most widely appreciated ethical dimension to climate change is that the a�uent

populations based largely in the global North – who, via their behavior, are its dominant drivers – are,

to date and apparently in the very near future, comparatively insulated from the most obvious harms

from greenhouse-gas-ampli�ed heatwaves, droughts, famines, and �oods.[75][76] However, less well

appreciated, several countries in the global South are also signi�cant contributors to climate change,

principally via deforestation. These nations include Indonesia (also a major coal exporter[77]), Brazil

and the Democratic Republic of the Congo.[78]

Biodiversity loss from the global South is also substantial. Under the 2015 Paris climate agreement,

Brazil pledged to restore 120,000 km[2] of Amazon forest by 2030,[79] approximately 1/3rd of the total

area of forest degraded between 2001 and 2018.[80] However, although deforestation in Brazil declined

in the �rst half of 2023  [81], it it will be di�cult for Brazil will honor this pledge. Already, heat and

drought are causing great distress to the Amazonian ecosystem. For example, in 2023 more than 150
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river dolphins perished when the lake in which they had lived approached a temperature of 40°C

(104°F).[81]

6. Intergenerational inequity

There is also growing appreciation of the intergenerational unfairness that unabated climate change is

causing: baby boomers have unfairly bene�ted at the expense not only of the cohort of Swedish Greta

Thunberg (born 2003), but even more so of her near contemporaries in the global South, such as the

Kenyan climate activist Kaluki Paul Mutuku.[82]  There are, of course, many future generations in

addition to those who are young today.[38]  Their well-being is placed at risk by recent and current

actions.

In 2022, fossil-fuel subsidies amounted to more than US$1 trillion globally, reducing fossil fuel prices

and stimulating their use.[83]  A report by the International Monetary Fund concluded that such

subsidies might be as high as US$7 trillion, were externalities and opportunity costs included.[84]  In

low-income settings, such subsidies are an important element of poverty relief. Their removal could

be compensated by increased direct transfers to the poor.[83]

7. Population policy and inequity

It is plausible that the shift in elite US thinking about the risk of rapid population growth for people in

the global South – from one of concern to one of complacency (market forces will �x it) – was in part

motivated by the undervaluing of the lives and well-being of people in low-income settings.[85]  In

support of this proposition, Herman Daly (1938-2022), the pre-eminent ecological economist of

recent decades[86] ruminated: “Without slaves, where can we get the cheap labor needed to keep the

economy growing? From the proletariat, of course, just like the Ancient Romans.” Daly also pointed

out that “The Latin word proles means o�spring, and in Ancient Rome the proletariat was the class

with no property whose contribution to the Republic was to proliferate many o�spring—servants,

soldiers, and laborers for the bene�t of the patricians”.[87]

These ideas can be interpreted to mean that Daly was conceptualizing “surplus” populations in the

global South as a Marxist-inspired concept of a “reserve army” to depress global wages. Daly was, of

course, critical of such policies, aware of the risk they posed, not only to the well-being of the global

poor, but also to the Earth system. Related to this, but unusually for an economist from the Left, Joan

qeios.com doi.org/10.32388/MN4T6N 10

https://www.qeios.com/
https://doi.org/10.32388/MN4T6N


Robinson (1903-1983) wrote “Marx thinks of the supply of labor as being fed by the ruin of the

peasant and artisan economy. In his anxiety to combat the reactionary views of Malthus, he refused to

admit that a rapid growth of population is deleterious to the interests of the working class”.[88]

Discussion about population size, population growth rates, and poverty continues to be largely

suppressed, including by an alliance between neoliberalism (ideology dominated by market forces)

and the Vatican.[89] An otherwise excellent book on the climate and ecological crises, published by the

Ponti�cal Academy of Science, is almost completely silent on the need and bene�ts of increased family

planning in low-income settings.[90]

Adding to these reasons for the suppression of discussion of population is the fact that Nazi Germany

distorted ecological concepts, including the positing of dynamic, �uid ‘border regions’ to seek to

justify genocide.[91]  A symptom of this suppression is the re�exive dismissal of such concerns as

“neo-Malthusian”, a term used derogatively by some.[92] These slurs cloud clear thinking.

8. Food, inequity, climate change and human survival

Global inequity may have delayed recognition by the Food and Agricultural Organization (FAO) of the

risk that climate change poses to food security.[93]  The �rst major paper on this topic (1994)

concluded, in its abstract, that “developing countries are likely to bear the brunt of the problem”.

[94] However, FAO did not appear to recognize a serious threat from climate change until 2003, when

it belatedly highlighted the issue at its 29th Committee on World Food Security.[95] Would FAO have

been more responsive if forecasts had been reversed; i.e. that the US grain belt would wilt whereas

agriculture in India and sub-Saharan Africa would thrive?

Concrete evidence to support this hypothesis may not emerge. However, there are many documented

examples of such unfairness, including from other actors ostensibly concerned with equitable global

development. In 1991 then World Bank chief economist Lawrence Summers distributed a memo

arguing that the Bank should encourage the migration of dirty industries to developing countries, as

the “economic logic” for this was “impeccable”. [96] For many years, the World Bank also ignored the

risk of climate change. A former head of the World Bank’s Industry and Energy department declared

"global warming is not a concern".[97]

Today, rich countries (corporations, governments and overly complacent populations) continue to

observe many practices that will disproportionately increase harm from climate change in the global
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South. They lead the pack in wishful thinking. The 28th Conference of the Parties (of the UN

Framework Convention on Climate Change), held in Dubai in late 2023 was more of the same, attended

by 34 billionaires, of whom most appear to be disproportionately aggravating climate change,

including via greenwash.[98]

9. Self-deception, denial and climate change

In addition to unfairness, the catastrophe of climate change is deepening due to self-deception and

denial, at many levels, especially among governments and even some senior scientists.[31][36][99] This

too has an ethical facet. Our success as a species has spawned hubris, a forgetting (and suppression) of

too many past failures and their lessons, leaving an illusion of infallibility.[64][100]  The public,

especially in the global North, are too often mis-informed that as yet unviable technologies, from the

direct air capture of carbon and its safe sequestration underground (or in the ocean) to the deliberate

injection of atmospheric pollutants such as sulfur, in order to cool parts of Earth,[36][101] will rescue

future generations – or at least some of them – from the worst consequences of planetary heating.

[102] Although a few researchers have long recognized that the promise of future technology creates

moral hazard[101]  (“burn now, pay later”[36]), this dimension is, as yet, very poorly understood not

only by the public, but by many in the scienti�c community.

10. Publishing, ethics, pro�ts and civilization’s survival

Finally, inadequately discussed is the relationship between climate change and the increasingly

problematic scienti�c publishing industry.[103]  For example, can journals that rely excessively on

market forces for their viability (including generally undisclosed but alleged mega-pro�tability for

some) adequately discuss key issues that threaten our collective future, such as hyper-capitalism?

Maddox, author of “The Doomsday Syndrome”[58] a book which argued that the future of humanity

was bright, was twice editor in chief of Nature (1966-73, 1980-95). During his second period of

command, Nature published many articles about climate change but few that were utterly pessimistic.

Maddox even authored, in his �nal year as editor, a sympathetic review of a book that ridiculed the

concerns of environmentalists. In it, Maddox proclaimed “the emperor of sustainable development

has no clothes”.[11] It is plausible that Maddox’s complacency biased submissions and publications in

Nature towards optimism, even though other factors undoubtedly contributed, including evidence that
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such bias is common in humans.[104] Paul Demeny, founding editor of the Population and Development

Review (1975-2012) also approved a stream of optimistic articles (with occasional dissent),

contributing to additional complacency about humanity’s long-term future.

Relatedly, how can scientists in totalitarian societies freely and adequately analyze these problems?

[105] Contemporary writing on LTG by authors from countries such as China, Russia, and Saudi Arabia

is either rare or non-existent.

11. Conclusion: Reversing the Doomsday Clock

The myriad adverse e�ects of human generated global heating, “rain bombs” and weather wilding are

enhancing the risk to civilization that Russell, Einstein and others foresaw as a consequence of the

invention of the hydrogen bomb. If our species can better understand these desperately important

issues, and revive the greater respect for ethics that brie�y dawned following World War II[23]  then

civilization may have a chance.

UN Secretary General Guterres appears to understand our collective risk; however, most political

leaders continue, at best, to privilege imagined national security and well-being over that of their

neighbors and the broader world, in a variant of the tragedy of the commons.[106]  Although some

analysts have shown, in certain cases, this tragedy can and has been avoided[107]  the world is,

currently, far short of the needed levels of global co-operation and tolerance to be con�dent that this

tragedy can be avoided at the global scale.

The current trajectory of climate change, which appears to be steepening,[108]  threatens, in

combination with other aspects of LTG and the existence of nuclear weapons, to end civilization. The

few survivors of such a catastrophe may, eventually, reconstruct a shadow of the current marvels too

many people now take for granted, such as supply chains that deliver co�ee and oranges for breakfast.

They might be assisted by information once proposed by James Lovelock as a durable (non-

computerized) instruction manual for people in such a plight, which he called “a book for all seasons”.

[109]  The current trajectory of climate change, however, may defer this needed re-awakening for

generations, perhaps to those huddling around a �re, recounting tales seen as mythical. [110][111]

Humans have survived immense di�culties in the past, including a period when its total population

may have shrunk to fewer than 4,000, almost a million years ago, bringing our ancestors close to

extinction.[112]  Although many civilizations have disappeared, new ones have always emerged – to
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date. However, the threat of widespread use of nuclear weapons has changed this calculus. Were

Einstein and Russell alive today they would surely endorse a similar statement to the one they led in

1955 – and they would mention climate change.

Acknowledgements

My thanks to Prof. John Potter (Research Centre for Hauora and Health, Massey University,

Wellington, New Zealand and Prof. Emeritus of Epidemiology, Univ. of Washington, Seattle,

Washington, USA), and Emeritus Prof. Colin L Soskolne, Univ. of Alberta, Edmonton, Alberta, Canada.

References

1. ^Moreno JD. The Russell-Einstein manifesto �fty years on. 2005. https://www.americanprogress.org/ar

ticle/the-einstein-russell-manifesto-50-years-on/ accessed 19 November 2023.

2. a, bHood A. (2023) Roadblocks to disarmament in the nuclear non-proliferation treaty system. Journal

of Con�ict, Security and Law 28: 593-614. doi: 10.1093/jcsl/krad011

3. ^Science and Security Board. (2023) A time of unprecedented danger: It is 90 seconds to midnight. 2023

doomsday clock statement. Bulletin of the Atomic Scientists; 22 https://thebulletin.org/doomsday-cloc

k/current-time/ accessed 8 March, 2023.

4. ^Helfand I, Lewis P, Haines A. (2022) Reducing the risks of nuclear war to humanity. Lancet; 399: 1097-

8. doi: 10.1016/S0140-6736(22)00422-6

5. ^Meadows D, Meadows D, Randers. J, Behrens III W. The Limits To Growth. New York, New York: Univer

se Books; 1972.

6. a, b, c, dSteel D, DesRoches CT, Mintz-Woo K. (2022) Climate change and the threat to civilization. Proce

edings of the National Academy of Sciences (USA); 119: e2210525119. doi: 10.1073/pnas.2210525119

7. ^Barney G., editor. The Global 2000 Report To The President: Entering The Twenty-First Century. Harm

ondsworth, UK: Pelican; 1982.

8. ^Higgs K. Collision Course: Endless Growth On A Finite Planet. Cambridge, Massachusetts: MIT Press; 20

14.

9. ^Nordhaus WD, Stavins RN, Weitzman ML. (1992) Lethal model 2: the limits to growth revisited. Brooki

ngs Pap Econ Act: 1-59. https://www.brookings.edu/wp-content/uploads/1992/06/1992b_bpea_nordh

aus_stavins_weitzman.pdf accessed 16 March, 2024.

qeios.com doi.org/10.32388/MN4T6N 14

https://www.qeios.com/
https://doi.org/10.32388/MN4T6N


10. ^Bardi U. The Limits To Growth Revisited. New York, New York: Springer; 2011.

11. a, bMaddox J. (1995) Sustainable development unsustainable. Nature; 374: 305. doi: 10.1038/374305a0

12. ^Biello D. (2010) Where did the Carter White House's solar panels go? Scienti�c American; https://www.

scienti�camerican.com/article/carter-white-house-solar-panel-array/ accessed November 18, 2023.

13. ^Anonymous. Transcript of the Reagan-Mondale debate on foreign policy. The New York Times. 1984 O

ctober 24;Sect. B4-B6.

14. ^Butler CD. (2016) Planetary overload, limits to growth and health. Current Environmental Health Repo

rts; 3: 360-9. doi: 10.1007/s40572-016-0110-3

15. ^Van Epps HL. (2006) René Dubos: unearthing antibiotics. Journal of Experimental Medicine; 203: 259.

doi: 10.1084/jem.2032fta

16. ^Dubos R. (1969) The spaceship earth. Journal of Allergy; 44: 1-9.

17. ^Boyden S. (1972) The environment and human health. Medical Journal of Australia; 116: 1229-34. doi:

10.5694/j.1326-5377.1972.tb116528.x

18. ^Ward B, Dubos R. Only One Earth: The Care and Maintenance of a Small Planet. Harmondsworth, UK:

Penguin; 1973.

19. ^Haines A, Parry ML. (1993) Climate change and human health. Journal of the Royal Society of Medicin

e; 86: 707-11. doi: 10.1177/014107689308601212

20. a, bButler CD. Climate change and its “tertiary” e�ects: Thinking systemically in a world of limits. In: Bu

tler CD, Higgs K, eds. Climate Change and Global Health: Primary, Secondary and Tertiary E�ects. Secon

d ed. Wallingford, UK., Boston USA: CABI; 2024 (in press).

21. ^McMichael AJ. Planetary Overload. Global Environmental Change and the Health of the Human Specie

s. Cambridge, UK: Cambridge University Press; 1993.

22. ^Soskolne CL, Bertollini R. Global ecological integrity and “sustainable development”: Cornerstones of

Public Health. Rome: World Health Organisation; 1998.

23. a, bButler CD. (2000) Inequality, global change and the sustainability of civilisation. Global Change and

Human Health; 1: 156-72. doi: 10.1023/A1010029222095

24. ^Costello A, Abbas M, Allen A, et al. (2009) Managing the health e�ects of climate change. Lancet; 373: 1

693-733. doi: 10.1016/s0140-6736(09)60935-1

25. ^FAO, IFAD, UNICEF, WFP, WHO. The State of Food Security and Nutrition in the World 2023. Rome, Ital

y: FAO; 2023.

qeios.com doi.org/10.32388/MN4T6N 15

https://www.qeios.com/
https://doi.org/10.32388/MN4T6N


26. ^Camaschella C. (2019) Iron de�ciency. Blood; 133: 30-9. doi: 10.1182/blood-2018-05-815944

27. ^Kuzma S, Saccoccia L, Chertock M. (2023) 25 countries, housing one-quarter of the population, face ex

tremely high water stress World Resources Institute: https://www.wri.org/insights/highest-water-stres

sed-countries accessed 19 November, 2023.

28. ^Butler CD. (2018) Climate change, health and existential risks to civilization: A comprehensive review

(1989–2013). International Journal of Environmental Research and Public Health; 15: 2266. doi: 10.339

0/ijerph15102266

29. ^Rees M. Our Final Century. London, UK: William Heinemann; 2003.

30. ^Rockström J, Ste�en W, Noone K, et al. (2009) Planetary boundaries: exploring the safe operating spac

e for humanity. Ecology and Society; 14: article 32, https://www.ecologyandsociety.org/vol14/iss2/art3

2/

31. a, bOreskes N, Conway EM. (2013) The collapse of Western civilization: a view from the future. Daedalus;

142: 40-58. doi: 10.1162/DAED_a_00184

32. ^Kennett DJ, Beach TP. (2013) Archeological and environmental lessons for the anthropocene from the c

lassic Maya collapse. Anthropocene; 4: 88-100. doi: 10.1016/j.ancene.2013.12.002

33. ^Cline EH. 1177 B.C. The Year Civilization Collapsed. Princeton, New Jersey: Princeton University Press; 2

014.

34. ^Kemp L, Xu C, Depledge J, et al. (2022) Climate endgame: exploring catastrophic climate change scena

rios. Proceedings of the National Academy of Science (USA); 119: e2108146119. doi: 10.1073/pnas.210814

6119

35. ^Associated Press. (2022) ‘Every second counts': Global reactions to UN climate report. https://apnews.c

om/article/climate-science-united-nations-pollution-47c471f73f4ef907b6f08ac213ae04b7 accessed 1

6 March, 2024.

36. a, b, c, d, eDyke J, Watson R, Knorr W. Why net zero policies do more harm than good. In: Böhm S, Sulliva

n S, eds. Negotiating Climate Change in Crisis. Cambridge, UK: Open Book Publishers; 2021: 39-52. doi:1

0.11647/OBP.0265.04

37. ^Butler CD. "Regional overload" as an indicator of profound risk: a plea for the public health communit

y to awaken. In: Zywert K, Quilley S, eds. Health in the Anthropocene: Living Well on a Finite Planet. Tor

onto, Canada: University of Toronto Press; 2020: 60-85.

38. a, bMulgan T. (2018) Answering to future people: Responsibility for climate change in a breaking world.

J Appl Philos; 35: 532-48. doi: 10.1111/japp.12222

qeios.com doi.org/10.32388/MN4T6N 16

https://www.qeios.com/
https://doi.org/10.32388/MN4T6N


39. ^Verhoeven H. (2024) In Sudan, “climate wars” are useful scapegoats for bad leaders Bulletin of the Ato

mic Scientists. https://thebulletin.org/2024/03/in-sudan-climate-wars-are-useful-scapegoats-for-b

ad-leaders/ accessed 16 March, 2024

40. ^Peet R. (1985) The social origins of environmental determinism. Annals of the Association of American

Geographers; 75: 309-33. doi: 10.1111/j.1467-8306.1985.tb00069.x

41. ^Butler CD, Ke�ord BJ. (2018) Climate and con�ict: magnifying risks. Nature; 555: 587. doi: 10.1038/d41

586-018-03795-0

42. ^Hansen JE, Sato M, Simons L, et al. (2023) Global warming in the pipeline. Oxford Open Climate Chang

e; 3. doi: 10.1093/oxfclm/kgad008

43. ^Smil V. (2024) Halfway between Kyoto and 2050: zero carbon is a highly unlikely outcome. https://pri

vatebank.jpmorgan.com/content/dam/jpm-wm-aem/global/pb/en/insights/eye-on-the-market/Vacl

av.pdf accessed 15 March, 2024

44. a, bCrawford K. The Atlas Of AI: Power, Politics, and the Planetary Costs of Arti�cial Intelligence. New H

aven, Connecticut: Yale University Press; 2021.

45. ^hÉigeartaigh SÓ. Comment on the Bletchley Declaration. 2023. https://www.cser.ac.uk/news/comment

-bletchley-declaration/ accessed 19 November, 2023

46. ^Campolo A, Crawford K. (2020) Power without responsibility in arti�cial intelligence. Engaging Scienc

e, Technology, and Society; 6: 1-19. doi: 10.17351/ests2020.277

47. ^Sham AH, Aktas K, Rizhinashvili D, et al. (2023) Ethical AI in facial expression analysis: racial bias. Sig

nal, Image and Video Processing; 17: 399-406. doi: 10.1007/s11760-022-02246-8

48. ^Darwin C, Wallace A. (1858) On the tendency of species to form varieties; and on the perpetuation of va

rieties and species by natural means of selection. Journal of the Proceedings of the Linnean Society of Lo

ndon. Zoology; 3: 45-62. doi: 10.1111/j.1096-3642.1858.tb02500.x

49. ^Butler CD, Higgs K, McFarlane RA. Environmental health, planetary boundaries and Limits to Growth.

In: Nriagu JO, ed. Encyclopedia of Environmental Health; Reference Module in Earth Systems and Envir

onmental Sciences. The Netherlands: Elsevier; 2019: 533-43. doi: 10.1016/B978-0-12-409548-9.10651

-7.

50. ^Hall CAS. (2022) The 50th anniversary of the limits to growth: does it have relevance for today’s energ

y issues? Energies; 15: 4953. doi: 10.3390/en15144953

51. ^Steckler MS, Oryan B, Wilson CA, et al. (2022) Synthesis of the distribution of subsidence of the lower G

anges-Brahmaputra delta, Bangladesh. Earth-Science Reviews; 224: 103887. doi: 10.1016/j.earscirev.20

qeios.com doi.org/10.32388/MN4T6N 17

https://www.qeios.com/
https://doi.org/10.32388/MN4T6N


21.103887

52. ^Kondolf GM, Schmitt RJP, Carling PA, et al. (2022) Save the Mekong delta from drowning. Science; 37

6: 583-5. doi: 10.1126/science.abm5176

53. ^Jägermeyr J, Robock A, Elliott J, et al. (2020) A regional nuclear con�ict would compromise global food

security. Proceedings of the National Academy of Science (USA); 117: 7071-81. doi: 10.1073/pnas.191904

9117

54. ^Vecellio DJ, Kong Q, Kenney WL, Huber M. (2023) Greatly enhanced risk to humans as a consequence o

f empirically determined lower moist heat stress tolerance. Proceedings of the National Academy of Scie

nce (USA); 120: e2305427120. doi: 10.1073/pnas.2305427120

55. ^Morales J. (2023) Otis teaches a terrifying lesson in rapid hurricane intensi�cation Bulletin of the Atom

ic Scientists. https://thebulletin.org/2023/10/otis-teaches-a-terrifying-lesson-in-rapid-hurricane-int

ensi�cation/#post-heading accessed 16 March, 2024

56. ^Butler CD. (2016) Sounding the alarm: health in the Anthropocene. International Journal of Environme

ntal Research and Public Health; 13: 665. doi: 10.3390/ijerph13070665

57. ^Rönnlund AR, Rosling H, Rosling O. Factfulness: ten reasons we're wrong about the world. London, UK:

Hodder and Stoughton; 2018.

58. a, bMaddox J. (1971) The doomsday syndrome. Nature; 233: 15-6. 10.1038/233015a0

59. ^Simon J. The Ultimate Resource. Oxford, UK: Martin Robertson; 1981.

60. ^Lomborg B. The Skeptical Environmentalist. Cambridge, UK: Cambridge University Press; 2001.

61. ^André C, Platteau J-P. (1998) Land relations under unbearable stress: Rwanda caught in the Malthusia

n trap. Journal of Economic Behavior and Organization; 34: 1–47. doi: 10.1016/S0167-2681(97)00045-

0

62. ^Butler CD. (2000) Entrapment: global ecological and/or local demographic? Re�ections upon reading t

he BMJ's "six billion day" special issue. Ecosystem Health; 6: 171-80. doi: 10.1046/j.1526-0992.2000.00

6003171.x

63. ^Kelley C, Mohtadi S, Cane M, Seager R, Kushnir Y. (2017) Commentary on the Syria case: climate as a c

ontributing factor. Political Geography; 60: 245-7. doi: 10.1016/j.polgeo.2017.06.013

64. a, bCatton WR. Bottleneck: Humanity’s Impending Impasse. available at https://www.xlibris.com/en-a

u/bookstore/bookdetails/582450-bottleneck-humanitys-impending-impasse: Xlibris; 2009. Accessed

16 March, 2024

qeios.com doi.org/10.32388/MN4T6N 18

https://www.qeios.com/
https://doi.org/10.32388/MN4T6N


65. ^Ripple WJ, Wolf C, Lenton TM, et al. (2023) Many risky feedback loops amplify the need for climate acti

on. One Earth; 6: 86-91. doi: 10.1016/j.oneear.2023.01.004

66. ^van Westen RM, Kliphuis M, Dijkstra HA. (2024) Physics-based early warning signal shows that AMOC

is on tipping course. Science Advances; 10: eadk1189. doi: 10.1126/sciadv.adk1189

67. ^Lovejoy TL, Nobre C. (2018) Amazon tipping point. Science Advances; 4: eaat2340. doi: 10.1126/sciadv.

aat2340

68. ^Mueller UG, Gerardo N. (2002) Fungus-farming insects: Multiple origins and diverse evolutionary hist

ories. Proceedings of the National Academy of Science (USA); 99: 15247-9. doi: 10.1073/pnas.24259479

9

69. ^Johnson B. (2016) Energy slaves: Carbon technologies, climate change, and the strati�ed history of the

fossil economy. American Quarterly; 68: 955-79. https://www.jstor.org/stable/26360963.

70. ^Jackson B, Bales K, Owen S, Wardlaw J, Boyd DS. (2019) Analysing slavery through satellite technology:

how remote sensing could revolutionise data collection to help end modern slavery. Journal of Modern S

lavery; 4: 169-99. doi: 10.22150/jms/URDJ6988

71. ^Jamieson D. (2017) Slavery, carbon, and moral progress. Ethical Theory and Moral Practice; 20: 169-8

3. doi: 10.1007/s10677-016-9746-1

72. ^Grayling AC. The History of Philosophy. New York, New York: Penguin Books; 2020.

73. ^Kahn LH. One Health and the Politics of COVID-19. Baltimore, Maryland: Johns Hopkins University Pre

ss; 2024 (in press).

74. ^Revelle R, Suess HE. (1957) Carbon dioxide exchange between atmosphere and ocean and the question

of an increase of atmospheric CO2 during the past decades. Tellus; 9: 18-27. doi: 10.1111/j.2153-3490.19

57.tb01849.x

75. ^Roberts JT. (2001) Global inequality and climate change. Society & Natural Resources; 14: 501-9. doi: 1

0.1080/08941920118490

76. ^Romanello M, Napoli Cd, Green C, et al. (2023) The 2023 report of the Lancet countdown on health an

d climate change: the imperative for a health-centred response in a world facing irreversible harms. La

ncet; 402: 2346-2394. doi: 10.1016/S0140-6736(23)01859-7

77. ^Edwards GAS. (2019) Coal and climate change. WIREs Climate Change; 10: e607. doi: 10.1002/wcc.607

78. ^Friedlingstein P, O'Sullivan M, Jones MW, et al. (2023) Global carbon budget 2023. Earth System Scienc

e Data; 15: 5301–69. doi: 10.5194/essd-15-5301-2023

qeios.com doi.org/10.32388/MN4T6N 19

https://www.qeios.com/
https://doi.org/10.32388/MN4T6N


79. ^Amigo I. (2020) When will the Amazon hit a tipping point? Nature; 578: 505-7. doi: 10.1038/d41586-0

20-00508-4

80. ^Lapola DM, Pinho P, Barlow J, et al. (2023) The drivers and impacts of Amazon forest degradation. Sci

ence; 379: eabp8622. doi: 10.1126/science.abp8622

81. a, bRodrigues M. (2023) The Amazon’s record-setting drought: how bad will it be? Nature. doi: 10.1038/

d41586-023-03469-6

82. ^Unigwe C. It’s not just Greta Thunberg: why are we ignoring the developing world’s inspiring activists?

The Guardian. 2019. https://www.theguardian.com/commentisfree/2019/oct/05/greta-thunberg-devel

oping-world-activists accessed 19 November, 2023

83. a, bPande R. (2023) The climate crisis is a crisis of inequality. Science; 381: eadk3500. doi: 10.1126/scienc

e.adk3500

84. ^International Monetary Fund. (nd) Fossil Fuel Subsidies. https://wwwimforg/en/Topics/climate-chan

ge/energy-subsidies#A%20Global%20Picture%20of%20Energy%20Subsidies accessed March, 16, 202

4.

85. ^Butler CD. Population, neoliberalism and "human carrying capacity". In: Butler CD, Higgs K, eds. Clima

te change and global health: primary, secondary and tertiary e�ects. Second ed. Wallingford, UK., Bosto

n USA: CABI; 2024 (in press).

86. ^O’Neill DW. (2022) Herman E. Daly (1938–2022). Nature Sustainability; 6: 118–9. doi: 10.1038/s41893

-022-01041-0

87. ^Daly H. (2022) Re�ections on population. Great Transition Initiative https://greattransition.org/gti-fo

rum/population-daly accessed 16 March, 2024

88. ^Robinson J. Essay on Marxian Economics. 2nd ed. London, UK: MacMillan Press; 1966.

89. ^Coole D. (2021) The toxi�cation of population discourse. A genealogical study. Journal of Development

Studies; 57: 1454-569. doi: 10.1080/00220388.2021.1915479

90. ^Al-Delaimy WK, Ramanathan V, Sorondo MS, editors. Health of People, Health of Planet and our Resp

onsibility. Cham, Switzerland: Springer Open 2020. doi: 10.1007/978-3-030-31125-4

91. ^Herwig HH. (1999) Geopolitik: Haushofer, Hitler and lebensraum. Journal of Strategic Studies; 22: 218

-41. doi: 10.1080/01402399908437762

92. ^Ojeda D, Sasser JS, Lunstrum E. (2019) Malthus’s specter and the anthropocene. Gender, Place & Cultur

e; 27: 316-32. doi: 10.1080/0966369X.2018.1553858

qeios.com doi.org/10.32388/MN4T6N 20

https://www.qeios.com/
https://doi.org/10.32388/MN4T6N


93. ^Butler CD. (2009) Food security in the Asia-Paci�c: Malthus, limits and environmental challenges Asia

Paci�c Journal of Clinical Nutrition; 18: 577-84. https://apjcn.nhri.org.tw/server/APJCN/18/4/577.pdf ac

cessed 16 March, 2024

94. ^Rosenzweig C, Parry ML. (1994) Potential impact of climate change on world food supply. Nature; 367:

133-8. doi: 10.1038/367133a0

95. ^FAO (2003) Report of the 29th session of the committee on world food security. https://wwwfaoorg/3/

Y8827e/Y8827e00htm#P174_40367 accessed 17 November, 2023.

96. ^Foster JB. (1993) Let them eat pollution: capitalism and the world environment. The Monthly Review: 1

0-20. available at https://johnbellamyfoster.org/articles/let-them-eat-pollution-capitalism-and-the

-world-environment/ accessed 16 March, 2023.

97. ^George S, Sabelli F. Faith and credit. The World Bank's secular empire. London, UK: Penguin; 1994 (p. 1

66).

98. ^Watts J. (2023) One in four billionaire Cop28 delegates made fortunes from polluting industries. The G

uardian. https://www.theguardian.com/environment/2023/dec/12/one-in-four-billionaire-cop28-de

legates-made-fortunes-from-polluting-industries?CMP=share_btn_tw accessed 16 March, 2024.

99. ^Clark CJ, Jussim L, Frey K, et al. (2023) Prosocial motives underlie scienti�c censorship by scientists: A p

erspective and research agenda. Proceedings of the National Academy of Science (USA); 120: e23016421

20. doi:10.1073/pnas.2301642120

100. ^Brozović D. (2023) Societal collapse: A literature review. Futures; 145: 103075. doi: 10.1016/j.futures.20

22.103075

101. a, bKeith DW. (2000) Geoengineering the climate: history and prospect. Annual Review of Energy and E

nvironment; 25: 245-84. doi: 10.1146/annurev.energy.25.1.245

102. ^Anderson K. (2015) Talks in the city of light generate more heat. Nature; 528: 437. doi: 10.1038/528437

a

103. ^Ioannidis JPA, Pezzullo AM, Boccia S. (2023) The rapid growth of mega-journals threats and opportun

ities. JAMA. doi: 10.1001/jama.2023.3212

104. ^Sharot T. The Optimism Bias. New York, New York: Pantheon Books; 2011.

105. ^Sun T, Zhao Q. (2022) Delegated censorship: The dynamic, layered, and multistage information contro

l regime in China. Politics & Society; 50: 191-221. doi 10.1177/00323292211013181

106. ^Hardin G. (1968) The tragedy of the commons. Science; 162: 1243-8. doi: 10.1126/science.162.3859.124

3

qeios.com doi.org/10.32388/MN4T6N 21

https://www.qeios.com/
https://doi.org/10.32388/MN4T6N


107. ^Cox SJB. (1985) No tragedy on the commons. Environmental Ethics; 7: 49-61. doi: 10.5840/enviroethics

1985716

108. ^European Commission. The Warmest February on Record According to Copernicus Climate Change Ser

vice 2024. https://defence-industry-space.ec.europa.eu/february-2024-warmest-february-record-ac

cording-copernicus-climate-change-service-2024-03-07_en accessed 16 March, 2024.

109. ^Lovelock J. (1998) A book for all seasons. Science; 280: 832-3. doi: 10.1126/science.280.5365.832

110. ^Rees WE. (2023) The human ecology of overshoot: Why a major “population correction” Is Inevitable.

World; 4: 509-27. doi: 10.3390/world4030032

111. ^Bradshaw CJA, Ehrlich PR, Beattie A, et al. (2021) Underestimating the challenges of avoiding a ghastl

y future. Frontiers in Conservation Science; 1. doi: 10.3389/fcosc.2020.615419

112. ^Hu W, Hao Z, Du P, et al. (2023) Genomic inference of a severe human bottleneck during the early to m

iddle Pleistocene transition. Science; 381: 979-84. doi: 10.1126/science.abq7487

Declarations

Funding: No speci�c funding was received for this work.

Potential competing interests: No potential competing interests to declare.

qeios.com doi.org/10.32388/MN4T6N 22

https://www.qeios.com/
https://doi.org/10.32388/MN4T6N

