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			How to Read this Book


			Read this section first!


			This is an ambitious book, a manifesto of modern humanism. I recommend beginning by reading the following sections first:


			

					How to read this book


					What’s in a Word – ‘Modern Humanism’ 


					Outline of the book 


					Objectives and hope 


					Chapters 1 through 4 


			


			These selections will help readers understand why I wrote this book, what it aims to explore, how it is structured, and what kinds of case study-stories and commentaries it contains. 


			Reading guide


			From beginning to end


			To follow the book’s linked dialogues and multiple streams of thought, the most coherent path is to read it from beginning to end.


			Stories first – commentaries later


			Begin with the case studies and return to the commentaries afterward. This approach allows the narratives to speak for themselves before engaging with analysis and reflection. 


			Read by interest


			Although the book builds its arguments progressively, each Part can be read independently. Cross-references are provided where needed, allowing readers to move between sections based on their interests.


		


	

		

		


		

			What’s in a Word – ‘Modern Humanism’


			This book uses ‘modern humanism’ with intent, qualifying and distinguishing it from narrower or conflicting meanings. While rooted in traditions of reason, empathy, and freethought, it moves beyond human-centred inwardness. It embraces science, creative arts, ethical responsibilities, and the animating role of emotions. Drawing insights from evolution and cosmology, it expands care to all life on Earth, ecology and future generations, envisioning a flourishing planet with humans as reflective, compassionate, responsible, and accountable co-creators.


			At its core this book is motivated by timeless questions that fuelled the quest of humanists: What does it mean to live well? To be a responsible and dignified human? It then extends this to the modern era. What kind of world shall we shape together now that we have acquired immense and potentially destructive powers? Where do we and shall we fit in the cosmos? These vital inquiries ought to shape how we aspire, relate, and live.


			This is a hopeful, grounded vision shaped by the context and insights of modernity, and with a willingness to learn from our inevitable errors. As Goethe wrote, “By seeking and blundering we learn.”1 


		


	

		

		


		

			Outline of the Book


			While the book is formally divided into nine Parts, these cohere into five conceptual domains each reflecting a distinct mode of exploration. These domains arise from an expanded reading of Hume’s ‘is–ought’ distinction, which frames the relationship between empirical knowledge (how the world IS) and normative reflection (how it OUGHT to be) as a method for navigating life’s central questions.


			

				

					

					

					

				

				

					

							

							Domain I: 
The central QUESTIONS OF LIFE
Part 1


						

					


					

							

					


					

							

							Domain II


							Science - How the world IS


How we know 
and what we know

Parts 2, 3, 4


						

							

							

							Domain III
Humanism - How the world OUGHT to be

Humanism’s foundational building blocks 

Part 5


						

					


					

							

					


					

							

							Domain IV
CONSEQUENCES of is and ought

Needs, purposes, responsibilities, frameworks, and institutions 

Parts 6, 7, 8


						

					


					

							

					


					

							

							Domain V


							VISIONS OF LIFE in a better world

Part 9


						

					


				

			


		


	

		

		


		

			Objectives and Hope


			My aim is to engender a serious dialogue and persuade. In 1946 Albert Camus wrote:


			“Throughout the coming years an endless struggle is going to be pursued between violence and friendly persuasion, a struggle in which, granted, the former has a thousand times the chances of success than that of the latter. But I have always held that, if he who bases his hopes on human nature is a fool, he who gives up in the face of circumstances is a coward. And henceforth, the only honourable course will be to stake everything on a formidable gamble: that words are more powerful than munitions.”(Patterson)1.


			Camus


			I hope this book finds many readers, though it may speak most deeply to a few who carry the conversation forward. As Clair Patterson envisioned, a scattered band of emerging scientists, creative artists, and humanists might connect to explore the illness afflicting our culture (Patterson)2. From such exchanges, momentum may build toward fresh insight and humanist leadership. Ideologues have led us to the brink. It is our responsibility to shape a better world.
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			Key to References


			The exemplar-protagonists of this book, whose seminal ideas I have happily wrestled and often resonated with, are acknowledged using a special typographic attribution format. For example:


			

					“To understand the actual world as it is, not as we should wish it to be, is the beginning of wisdom” (Russell)1.


			


			Or:


			

					“The best we can do is a compromise: learn to recognize situations in which mistakes are likely and try harder to avoid significant mistakes when the stakes are high.”2 Kahneman



			


			As eloquently expressed by William Harvey, the many references are not intended “to make a parade of the strength of my memory, the extent of my reading, or the amount of my pains.”3 I have included these references so that readers may enter directly into the adventure of conversations with these guiding minds.


			Syntax 


			I occasionally use the ungrammatical (colon + list within a sentence that continues): 


			“Sen’s five instrumental freedoms: political, economic, social, transparency, and protective security, were unevenly realized.”


			I hope pedants will forgive the indulgence where rhythm trumps grammar.


		


	

		

		


		

			A Libation to the Universe


			A universe of atoms, an atom in the universe
Richard P. Feynman


			From The Pleasure of Finding Things Out by Richard P Feynman, copyright © 1999. Reprinted by permission of Basic Books, an imprint of Hachette Book Group, Inc.1 


			I stand at the seashore, alone, and start to think


			There are the rushing of waves…


			mountains of molecules, each stupidly minding its own business…


			trillions apart…


			yet forming white surf in unison.


			Ages on ages…


			before any eyes could see…


			year after year…


			thunderously pounding the shore as now.


			For whom, for what?...


			on a dead planet,


			with no life to entertain.


			Never at rest…


			tortured by energy…


			wasted prodigiously by the sun…


			poured into space.


			A mite makes the sea roar.


			Deep in the sea,


			all molecules repeat the patterns of one another 


			till complex new ones are formed.


			They make others like themselves…


			and a new dance starts.


			Growing in size and complexity…


			living things,


			masses of atoms, DNA, protein…


			dancing a pattern ever more intricate.


			Out of the cradle 


			onto the dry land…


			here it is standing…


			atoms with consciousness…


			matter with curiosity.


			Stands at the sea…


			wonders at wondering…


			I…


			a universe of atoms…


			an atom in the universe.


		


	

		

		


		

			1


			Preface


			Modern Humanism


			Science, the creative arts, and modern humanism are best understood as conjoined triplets, inseparable human endeavours forming a larger unity where none can exist for long without the others (F1.1).1> Motivated by this framework, especially the role of modern humanism, I wrote this book to explore how we might think and act, both individually and collectively, in ways that lead to a better world.


			[image: A flowchart consisting of three rectangular boxes arranged in a triangular formation. Each box contains a block of text.

The top left box reads: “The creative arts and emotion provide the spark and animate scientific and humanist endeavours. They engender compassion and kindness, while illuminating and celebrating the human condition.”

The top right box reads: “Humanism provides the essential environment within which science and the creative arts thrive, self-reflection cultivated, emotions tempered, service pursued, and moral decisions taken towards planetary flourishing.”

The bottom box reads: “Science embodies rational inquiry – a test of knowledge in understanding the universe. The findings of science enable emotions and service to be based on true beliefs and provide perspectives and inputs to the creative arts and humanist discourse.”

There are thick arrows drawn connecting each box to the next in a continuous loop: top left to bottom, bottom to top right, and top right back to top left.

]


			F 1.1 Conjoined triplets: science, the creative arts, and humanism


			Humanism makes the moral choice to apply science’s test of knowledge about all aspects of the universe. ‘Science’ is a learning process that self-corrects through a feedback loop of replicable observations and experiments, hypothesis and model making, plausible reasoning, falsification attempts, and revision.


			Where scientific knowledge is uncertain or incomplete, humanism embraces living with uncertainty, but also prudence due to deep care for life on Earth. It bases ethical decisions on the connection between our moral choices, purposes, emotions, and the findings of science.


			A narrow focus is necessary for detailed investigations into natural phenomena, artistic processes, or human needs. However, limiting attention to narrow disciplines does not help us learn how to live flourishing lives. “Knowledge,” wrote Will Durant, “split into a thousand isolated fragments, no longer generates wisdom” (Durant)2. Humanism is a systemic discourse embracing the full spectrum of human thought, emotion, and imagination, guiding us toward lives of kindness and compassion.


			Modern humanism considers a widening circle of stakeholders and generational time scales. It is a way of journeying through life by sharing knowledge, collaborating through vigorous discourse, embracing dissent, and revising one’s views in light of reasoned argument.


			Importantly, humanism does not arrogate to itself delusions of a perfect or best of all possible worlds. Utopias are grounded in unfalsifiable theories that justify any means in pursuit of purportedly better ends. The result, as Stephen Kotkin writes, is that “The most terrible crimes became morally imperative acts in the name of creating paradise on Earth.”3 


			Invigorated by this synthesis we become responsible, here and now, for answering Carl Sagan’s question: “What kind of species do we want to be in this vast cosmos?” (Sagan)4. 


			The humanist answer provides a direction towards a world where:


			

					Basic needs and capabilities are not just secured but precarity alleviated, and pleasures embraced as celebrations of our human condition. 


					Love, kindness, and compassion are transformed from nouns into living verbs — embodied through deliberate action and the agency to shape one’s environment. 


					Activities promoting individual and planetary flourishing include:
	Scientific inquiry as a human drive to understand and discover, and a means of grounding emotion in true belief. It reveals our embeddedness within living systems and illuminates the patterns of the cosmos.

	The creative arts convey beauty with emotional resonance and encompass all forms of imagination and artistic expression.

	Self-reflection, which integrates philosophical reasoning with ethical and historical awareness, guiding moral conscience.

	Service activities—education, caregiving, and civic participation—enhance dignity, equity, and shared purpose. Grounded in empathy, they extend across political, commercial, and engineering domains, not for power or profit, but to foster resource sharing, ecological responsibility, and social concern that shape humane systems and sustainable futures. 






			


			These activities are not solitary pursuits, collective endeavours, or forms of dehumanized homogeneity. They are expressions of human creativity enriched by community and dialogue and aim at planetary flourishing.


			The challenges we face


			Many of our problems are long-standing: poverty and precarity persist; pandemics spill from animals to humans; autocrats wield malignant power; wars and pogroms remain a grim constant. But in our interconnected world, these risks have multiplied and new ones have emerged: climate change, engineered pathogens, nuclear catastrophe, pervasive surveillance, and AI, each threatening life itself.


			In “The Dawn of Everything,” David Graeber and David Wengrow argue that we have lost three fundamental freedoms to:5 


			

					Move away or relocate. Geographic mobility, once a hallmark of freedom and dignity, is now constrained by tightening borders, surveillance regimes, and nationalist policies. The humanist ideal of welcoming those seeking a better life has eroded and under threat. Meanwhile, global externalities—climate change, nuclear risks, pandemics—make true escape impossible. We have only one Earth. 


					Disobey. The right to dissent or ignore commands without punishment is eroding—not just in authoritarian regimes but across all nations.


					Create new social realities. The ability to imagine, experiment with, and construct alternative forms of social organization is increasingly suppressed by economic and political powers. 


			


			Dogmas promise salvation but demand cognitive rigidity, blind to contradiction and impervious to evidence. Many defer responsibility to divine intervention or demagogues, thereby abdicating the urgent need for action. This mindset becomes an obstacle to collective survival. Modern Humanism seeks to reclaim these lost freedoms as the foundation for ethical, participatory societies.


			Formative epochs of thought


			Before the Enlightenment


			Across cultures and centuries, human societies have been part of exchanges based on rational inquiry, artistic innovation, and civic life. 


			

					In classical India, philosophical schools such as Nyaya and Saṃkhya formalized logic, epistemology, and metaphysics, while yoga codified empirical approaches to anatomy and health.


					In Ancient Greece, thinkers from the Presocratic era through the classical period laid foundational principles of rational inquiry, civic ethics, and artistic expression. Epicurus advanced a materialist ethics centred on friendship and freedom from fear, linking atomism with moral philosophy.


					During the Islamic Golden Age (8th–13th centuries), scholars in Baghdad, Cordoba, and Cairo translated and expanded Greek, Persian, and Indian texts, developing algebra (al-Khwarizmi), optics (Ibn al-Haytham), and clinical medicine (Avicenna). The House of Wisdom fostered interdisciplinary research across astronomy, philosophy, and engineering.


					In Song Dynasty China, polymaths such as Shen Kuo and Su Song advanced astronomy, geology, and mechanical design, while Confucian and Daoist traditions debated ethics, governance, and education.


					In Renaissance Italy, figures such as Galileo, Leonardo da Vinci and Girolamo Cardano pursued anatomical and planetary studies, hydrodynamics, and probability theory.


			


			These traditions, shaped through centuries of influence and exchange, required courage, perseverance, and often led to reprimand and punishment. They reveal the futility of dividing human intellectual, artistic, and ethical achievements into ‘Western,’ ‘Eastern,’ or any other compartments. They all built the foundations of humanism into what it is today.


			The European Enlightenment


			Its central ideas sought happiness in the present over preparation for an afterlife, treated reason as a shared faculty refined through dialogue, embraced emotion alongside logic, and championed the spread of knowledge to empower individuals and challenge authority.


			These ideals helped shape modern humanism. Yet, as Richie Robertson warns, Enlightenment thought must be understood in its own cultural context.6 Many thinkers focused on the interests of property-owning men and often excluded women, the poor, colonized peoples, and slaves. 


			From pre-modern to humanist ethics


			Earlier epochs, including the Enlightenment, were shaped by faith in a universal moral code, fuelling visions of utopia and emancipation. But they were untouched by Darwin, Hutton, Einstein, quantum mechanics, ecological systems, and cognitive science. They lacked concepts of evolution, deep time, cosmic immensity, ecological interdependence, neural complexity, and scientific uncertainty. Static categories of ‘man’ and ‘nature’ prevailed; the Earth was divine, the universe small, nature passive, and the cosmos predictable.


			Modern humanism rejects dogma and proof as moral anchors. It draws from the conjoined triplets of humanism, science, and the creative arts, respecting the gap between ‘is’ and ‘ought’, and treating moral issues as choices, not certainties.


			The idea of progress is now tempered by history. Though millions live longer and healthier lives, the twentieth century saw 238 million killed in wars and pogroms, and the twenty-first has added millions more. Survival is not success, and neither is it assured.


			Yet Enlightenment and earlier epoch thinkers grappled with justice, liberty, education, and human rights. Today, many knowledge-makers avoid these imperatives, while artists often overlook the role of science and humanism. To critique thinkers of earlier eras is not to diminish them, but to honour their legacy by deepening their ideals through a modern lens.


			Before continuing, the following is an acknowledgement of a profoundly reflective work on the Enlightenment.


			Ritchie Robertson’s “The Enlightenment: The Pursuit of Happiness 1680–1790” is a work of immense scholarship and insight (Robertson)7. Robertson offers a sweeping account of Enlightenment thought, illuminating its pursuit of happiness across philosophy, politics, and culture. 


			While Robertson’s focus remains historical and literary, this book builds on that legacy by incorporating frameworks for moral decisions and practical actions in economics, social structures, political institutions and education as they confront us today.


			A matter of urgency and survival


			Many embrace the fruits of science, evident in the near-universal electrification of the world, but discard science as a way of thinking when confronting doctrine. This split reflects a failure to distinguish science from technology. The latter, wielded by engineers and their masters, including governments, corporations, and billionaires, reshapes our world, often without understanding or care.


			On 26 September 1983, we came close to nuclear war. One of the Soviet Union's monitoring systems indicated that there were multiple missiles launched by the U.S. On that day Stanislav Petrov was the Soviet Union officer in charge of monitoring such launches. Petrov’s computer system said that the reliability of the missile launches was ‘highest’. Yet Petrov was “not quite sure it was possible.”8


			The Soviet Union’s early warning system had mistaken sunlight reflecting off clouds for the launch of five U.S. Minuteman missiles. Thirty years later, Stanislav Petrov recalled putting the odds of nuclear war at 50-50. He was the only officer on duty with a civilian education and believed that if anyone else had been there, the alarm would have been raised. For saving the world, Petrov was relentlessly interrogated and never rewarded by Russia.9 


			Such near misses are not rare. As of 2023, 3,720 nuclear warheads remain on high alert. Even a 0.001% chance of accidental launch per warhead yields a 4% probability of global catastrophe (see C30). Is this not existentially terrifying?


			Yet most remain comforted by belief systems and blind to science and chance. We have already used atomic weapons on Hiroshima and Nagasaki. We have not changed. COVID-19 showed there are no islands of safety.


			Earth has survived five mass extinctions. But now, with unprecedented power, global interconnection, and ecological damage, we may be driving ourselves toward a sixth. The time for fundamental action is now. 


			Transformations


			I, Robot


			This is a brief account of my transformation, offered for context, that my journey towards humanism may inspire wider renewal.


			As a teenager, I was electrified by feedback mechanisms—a self-correcting learning process. Revising beliefs with evidence felt honest and subversive. I admired Charles Darwin’s temper of mind: “I have steadily endeavoured to keep my mind free so as to give up any hypothesis, however much beloved (and I cannot resist forming one on every subject), as soon as facts are shown to be opposed to it” (Darwin)10.


			Though I earned two Master’s degrees in Physics, I left science for business, completing an MBA. Instead of escaping Plato’s cave, I walked into it. Yet the commercial world taught me much about human nature. Facing my own vulnerabilities, living amid poverty and ecological destruction in India, and caring for aging parents strengthened my compassion and awareness.


			I invoke the Jain sentiment of Michhami Dukkadam—seeking forgiveness from any sentient life I may have harmed, including through extractive consumption.


			At fifty, I reengaged with science, the arts, and philosophy, exploring what it means to live a well-thought life. This book began over a decade ago, shaped by workshops, case studies, and conversations that opened new paths of thought.


			The journey continues. There is still much to learn. But as Laozi wrote, “Fill your bowl to the brim and it will spill. Keep sharpening your knife and it will blunt.”11 There comes a moment to pause, reflect, and share. That moment has arrived. 


			Awakening the robot 


			My transformation is just one example of a possibility, that humans, far from being passive products of biology and culture, can awaken to new ways of living and learning. It is not, as Keith Stanovich describes, a robot’s rebellion.12 Stanovich was referring to the perspective, suggested by Richard Dawkins, that humans are “survival machines—robot vehicles blindly programmed to preserve the selfish molecules known as genes.”13 The possibility of change is better understood as humans awakening to how they can learn about the world, how they are influenced by their genes, mammalian and primate instincts, and social memes, and how they can begin to live with new purposes as they continue a voyage of discovery.


			We have evolved, as Jacques Monod said, through “Chance and Necessity.”14 Chance through random mutations shaped by physical laws, without purpose or design, the emergence of the Solar System, Earth, and our improbable evolutionary path. ‘Necessity’ governed by both natural selection and the physics by which molecules interact, and chemical processes occur. The emergence of Homo sapiens carried no progress or certainty.


			Our desires and thoughts are rooted in ancient environments. We cannot deny these impulses, but we can live with awareness, guided by science, kindness, compassion, and creative pursuits. In doing so, we may cultivate flourishing lives and become stewards of life on Earth.


			Wagering everything


			There is much cause to be a resigned pessimist. Stephen Emmott’s “Ten Billion,” concludes that Earth’s system will go into a “runaway” process, a tipping point like that of a fever over 42⁰C. He says, “I hope I’m wrong, but the science points in my not being wrong.”15


			The brave Daniel Ellsberg, responded to the questions “Do you find yourself being cynical about our future? Is it possible to change the course of history?” with: “I can’t bring myself to say that the odds are any more than low. But it’s not impossible. My own case shows that. The challenge will be with us all the way. But is it worth trying? Yes” (Ellsberg)16.


			Albert Camus believed that “there is only one honourable choice: to wager everything on the belief that in the end words will prove stronger than bullets.”17


			There are two additional reasons that make Camus’ wager worth taking.


			Most of us are filled with awe and wonder when looking at a star-filled night sky. This triggers our imagination and curiosity and gives rise to emotions that bring awareness of our being part of a spectacular universe. There is a “grandeur in this view of life,”18 and this provides a powerful spark for change.


			Second, humanism provides a positive and hopeful vision that we can use to go forward. There are innumerable examples of individual and team achievements. A recent exemplary project is the building and successful deployment of the James Webb Space Telescope (JWST).


			Amber Straughn, Astrophysicist at NASA explains, that the JWST is “the biggest, most complex observatory we [have] ever sent to space. [It enables us] to see the first light, the first galaxies in our universe. JWST’s images will help us get closer to answering those questions of; ‘Where do we come from?’ ‘How did we get here?,’ and ‘Are we alone?’”19


			Astonishingly, observations suggest that there are roughly one septillion stars (1 followed by 24 zeros)20 in the universe making astronomy “a humbling and character-building experience” (Sagan)21.


			After three decades of planning and work JWST was launched into space on 25 December 2021 and is continuing the exploration of our vast cosmos from its home 1.5 million kilometres from Earth. Thomas Zurbuchen, Head of Science at NASA during the development and launch of JWST, said:


			“JWST is the toughest and biggest leap of any NASA mission ever done. Making and deploying JWST was a super hard thing that [was] almost impossible…JWST is a demonstration of what is possible when we come together and do something hard. 10,000 people, all of them with strengths and weaknesses, all of them with many reasons why JWST should not work [came] together as an excellent team. If we can do that imagine all the other problems we can solve. JWST is humanity at its best, a selfless pursuit of what is really out there, learning more about ourselves and our history. It is incredibly amazing.”22 


			What a shame it would be, as we continue to learn about our incredible universe, including being on the cusp of evidence of life (existing, extant or possible in the future) on other planets and moons inside and outside our solar system, if we were to destroy life on Earth. As Scarlin Hernandez, Spacecraft Engineer NASA says, “There is so much more to explore in our universe and how we are connected. This is only the beginning.”23 
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			“But man is a part of nature, and his war against nature is inevitably a war against himself” (Rachel Carlson)24
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			Narrative Foundations of This Book


			The use of stories


			I began writing parts of this book in September 2012. What emerged was a series of essays centred on ‘facts’ and ‘rational’ arguments, which elicited only lukewarm responses from the friends who read portions of the draft. In 2015, I started writing business-related case studies, which sparked ideas for similar stories to include in the book. By 2020, I had written most of the case study narratives featured here and began using them in workshops on ‘Science and Humanism.’ The largely enthusiastic reactions to these stories stood in stark contrast to the earlier responses to my more austere drafts.


			I learned that while facts alone rarely change minds, meaningful conversations can. But how can an author effectively share ideas and engage a broader audience without the benefit of close personal connection?


			Studies have shown that “individual cases have a powerful impact and are a more effective tool for teaching psychology [and other subjects] because the incongruity must be resolved and embedded in a causal story” (Kahneman)1.


			Stories allow readers to identify with characters and feel their perspectives acknowledged. This can make them more open to reconsidering views than they might be through the mere presentation of evidence.


			To harness the power of stories, each of the book’s nine parts are centred on case studies. The styles vary—some are descriptive, others explanatory; two draw from Peter Singer and John Maynard Keynes, and one distils current research on evolution. 


			Addressing narrative biases


			Stories carry risks. They can mislead and feed the narrative fallacy, which explains events through imagined cause and effect without evidence. To help readers navigate these dangers, the book offers tools to avoid such errors, grounded in science’s self-correcting process. Part 3 introduces this approach for analysing and learning from case studies. Each story is followed by commentary and analysis that engages what Daniel Kahneman calls ‘System 2’ thinking — slow and deliberate — rather than intuitive ‘System 1’ judgments. References are included for enhanced insight, and readers are encouraged to discuss ideas with thought and humility. 


			Alfred North Whitehead wrote, “The child should experience first the stage of romance, then the stage of precision, and finally the stage of generalization” (Whitehead)2. We are all children in the journey of learning. 


		


	

		

		


		

			Part 1


			Central Questions of Life


			What really matters


			Diagnosis of our challenges and a framework for solutions


			Tetraethyl Lead in Gasoline – History and Politicsa


			“No toxic substance has been more widely distributed throughout man’s environment than the lead additive Tetraethyl Lead (‘TEL’) in gasoline. For over seven decades, millions of autos of all descriptions have successfully dispersed this toxic substance to all corners of the world. How did such a toxic substance ever gain approval to expose hundreds of millions of people?”1


			Herbert L. Needleman


			“You will observe with Concern how long a useful Truth may be known and exist, before it is generally received and [acted] on.”2 


			Benjamin Franklin, July 31, 1786


			Writing to a friend on the poisonous effects of lead


			


			

				

						a	Gasoline (used in North America) and petrol (used in most other English-speaking regions)
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			Tetraethyl Lead in Gasoline: 
History and Politics


			Motor gasoline, knocking, and solutions 


			Car and motor gasoline sales


			The invention of the car radically changed the world. In the early 1900s, several engine types competed, but the internal combustion engine eventually became dominant. 


			The adoption of motor gasoline as the standard fuel was not guaranteed. Though crude oil drilling and refining predated the car, the demand for gasoline was vital to the oil industry’s growth (F3.1).
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			F3.1. Car production and motor gasoline consumption 1901 to 19861,2


			From under 5 million barrels in 1900, motor gasoline consumption rose to over 403 million barrels by 1931, a gain of 8,000% in just three decades.3 Between 1945 and 1986, motor gasoline accounted for 40% to 50% of all petroleum products supplied in the US.4


			The problem of knocking


			Knocking occurs when gasoline ignites prematurely in an engine, producing a loud sound and reducing efficiency. 


			Ford’s Model T, launched in 1908, used a modest engine that avoided knocking. GM’s Cadillac, aiming for power, required fuel that could handle higher pressures. Solving knocking became a priority for GM.


			Charles Kettering 


			Kettering, an electrical engineer, made his name with the 1911 self-starter for Cadillac. His company, Delco, was acquired by GM in 1916, and he became vice-president of GM Research.


			Between 1918 and 1921, Kettering focused on air-cooled engines, but the project failed. By 1923, under pressure to deliver, he considered resigning. GM President Alfred Sloan refused his resignation. 


			Thomas Midgley Jr. 


			Midgley, a mechanical engineer, joined GM in 1916 and was tasked with solving engine knocking. Jamie Kitman, who first publicly exposed the leaded gasoline story, noted that Midgley tested every substance he could find, with little success.5 Yet, as William Kovarik observed, Kettering and Midgley presented their work as scientific rather than trial-and-error engineering.6


			Alcohols as solutions to knocking


			In 1917, Midgley found that ethanol had anti-knock properties, and tests for the U.S. Army Corps confirmed this. In 1920 “Scientific American” summarized consensus: “Alcohol in some form will be a constituent of the motor fuel of the future.”7


			Ethanol was efficient and compatible with gasoline. But two problems loomed:


			

					GM couldn’t patent ethanol.


					Ethanol was a potential alternative to gasoline and threatened oil companies, including GM’s powerful shareholders like the du Pont family.


			


			In the late 1800s, kerosene demand had made Standard Oil a giant. After its 1911 breakup, companies like Standard Oil of New Jersey (SONJ), later Exxon and now ExxonMobil remained highly profitable and influential. Ensuring gasoline’s dominance in cars would protect their profits as electrification reduced kerosene demand.


			The discovery of tetraethyl lead


			On December 9, 1921, Midgley identified tetraethyl lead (TEL) as a highly effective anti-knock additive. First synthesized in 1853 by Carl Jacob Loewig, TEL had previously no practical use. TEL offered two key advantages:


			

					Its complex manufacturing process could be patented.


					TEL wouldn’t replace gasoline—only one part TEL per 1,000 parts gasoline was needed—preserving the oil industry’s dominance.


			


			In a 1925 interview, Midgley made no mention of ethanol and GM and oil companies stopped referring to alcohols as viable alternatives. TEL became the standard, setting the stage for decades of environmental harm.


			Leaded gasoline and Ethyl Corporation


			The Ethyl Corporation


			In 1923 Du Pont, tied to the du Pont family, began production in a new plant. SONJ independently developed a more efficient TEL process and began production, paying royalties to GM. This likely prompted GM to form a joint venture, Ethyl Gasoline Corporation, with SONJ. Though GM had to share profits, the partnership allowed it to focus on automobiles while incentivizing the largest U.S. oil company to push TEL into the market.


			As Peter Drucker noted, “GM, in effect, made money on almost every gallon of gasoline sold by anyone.”8 SONJ also profited from TEL and reinforced gasoline’s dominance.


			Tetraethyl lead—a known poison


			Lead was known to be toxic. To avoid public alarm, Kettering named the TEL-based product “Ethyl,” omitting any mention of lead. Ethyl alcohol was used to suspend lead compound.


			Evidence shows that GM and Du Pont leadership were aware of TEL’s dangers:


			

					In March 1922, Pierre du Pont warned his brother Irenee that TEL was highly toxic and could cause rapid lead poisoning through skin contact.9



					In January 1923, Midgley and three lab workers took medical leave due to lead exposure.10



					Charles Kraus, a leading chemist, warned GM that TEL was deadly and possibly linked to a colleague’s death.11



					In 1924, the U.S. Army Chemical Warfare Service found that 100 drops of TEL on the skin could be fatal within 24 hours.12



			


			Tetraethyl lead in gasoline


			Despite these warnings production proceeded. Surgeon General Hugh Cumming raised safety concerns. Midgley responded it had received attention but admitted no experimental data had been collected.13


			Midgley had consulted Yandell Henderson of Yale, who warned that widespread lead poisoning was likely and offered to conduct an independent study on the condition it remain free from influence. Midgley declined.14


			Instead, GM turned to the Bureau of Mines, then considered the authority on metals. The Bureau agreed to first submit all reports of its study to GM for approval.


			On October 31, 1924, the Bureau released a GM-approved report claiming minimal risk from leaded exhaust. But Harvard public health professor Cecil K. Drinker criticized the study’s methodology, test animals were kept in well-ventilated cages, and lead dust was deliberately prevented from accumulating.15


			As these discussions concluded, deaths began at TEL production sites. The first fatalities were at GM’s pilot plant followed by more at Du Pont’s facility.


			Public outcry


			Between September 26 and October 30, 1924, several workers died at SONJ’s TEL plant in Bayway, New Jersey. Survivors were institutionalized.16 The press responded with intense criticism.


			On December 24, 1924, Kettering and Du Pont’s technical director met with the U.S. Surgeon General, who announced a public hearing for May 1925. In the months leading up to it:


			

					GM, Du Pont, and SONJ engineers worked to make TEL manufacturing safer. Though more deaths occurred, immediate hazards were eventually reduced.


					Ethyl Corporation launched a public relations campaign. Midgley led the defence, claiming TEL was the only anti-knock compound. At a press conference, he immersed his hands in TEL to demonstrate its safety.17 


					On May 4, 1925, Ethyl Corporation temporarily suspended TEL sales.


			


			The Surgeon General’s conference


			Held on May 20, 1925, the conference was shortened to one day and limited to TEL manufacturing risks. No discussion of alternative anti-knock solutions was allowed.


			The event exposed a deep divide. Industrial representatives emphasized technological progress and economic benefit, downplaying lead’s toxicity. Public health experts focused on long-term risks to health. Henderson described the gathering as a clash of incompatible priorities.18


			Hamilton and Henderson


			Alice Hamilton of Harvard Medical School and Henderson warned that leaded gasoline posed serious public and environmental health risks. They argued that emissions from widespread use would cause gradual, insidious poisoning. Henderson predicted that leaded gasoline would become universal before the public grasped its dangers.19


			Other public health experts and industry response


			Dr. Henry F. Vaughan of the American Public Health Association pointed out that while lead and TEL were toxins, there was no proof of harm from gasoline emissions.20,21 


			GM, Du Pont, SONJ, and Ethyl positioned Kettering as an impartial authority, a government role.22 Frank Howard of SONJ called TEL a “Gift of God.”23 The companies focused on occupational safety and framed TEL as an anti-knock vital for the U.S. economy.


			The outcome


			The conference ended without resolution. The Surgeon General announced a committee to investigate TEL and leaded gasoline. Ethyl Corporation was praised for suspending sales pending the findings.


			The Committee’s report


			The committee moved quickly. It studied 252 workers in Dayton and Cincinnati, some exposed to leaded gasoline, others not, and 61 men in industrial plants with known lead exposure. Released on January 17, 1926, the report concluded:24 


			

					“There are at present no good grounds for prohibiting the use of ethyl gasoline.. provided that its distribution and use are controlled by proper regulations.” 


					“It remains possible that if the use of leaded gasoline becomes widespread, conditions may arise very different from those studied by us, which would render its use more of a hazard…. [This] may lead to chronic degenerative diseases of a less obvious character.”


					“In view of such possibilities, the investigation begun must not be allowed to lapse… It should be possible to determine whether or not it may constitute a menace to the health of the general public after prolonged use or other conditions not now foreseen. The committee urges strongly… for the continuation of these investigations.” 


			


			Despite these warnings, no further independent studies were pursued.


			The use of leaded gasoline


			With improved TEL manufacturing and no further factory deaths, public pressure for testing faded. Ethyl Corporation resumed TEL sales in May 1926 with signs reading “Ethyl is back.” The company aggressively marketed TEL which became a universal additive to gasoline.


			In 1924, Cadillac held 9% of the U.S. car market compared to Ford’s 60%. By 1927, with a powerful engine running on leaded gasoline, Cadillac overtook the Model T—38% to 14%.


			Just as white lead was being phased out from paints and cosmetics, lead in gasoline surged (F3.2).
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			F3.2. Consumption of White lead and Tetraethyl lead (1920- 1989)25 


			In 1940, Midgley contracted polio. On November 2, 1944, he was found strangled in his home. The coroner ruled it suicide. In addition to TEL he developed chlorofluorocarbons (CFCs), two of the most environmentally harmful chemical inventions of the 20th century.26


			1926–1963: Kehoe and industry control


			In 1930, GM, Du Pont, and Ethyl funded the University of Cincinnati’s Kettering Laboratory with USD130,000. Kehoe became director and professor of industrial medicine. For nearly 50 years, most research on leaded gasoline was funnelled through Kehoe, who consistently defended TEL’s safety.


			In 1962, Albemarle Paper bought Ethyl Corporation in a USD200 million leveraged buyout. GM and SONJ, though no longer financially involved, continued supporting TEL.


			1963–1970: Patterson’s challenge


			In 1963 Caltech scientist Clair Patterson showed that environmental lead levels were a phenomenon caused by leaded gasoline. Petroleum executives offered him funding to change research direction. When Patterson refused the American Petroleum Institute unsuccessfully tried to have him fired from Caltech.27


			In 1966, Kehoe and Patterson testified before a Senate subcommittee. Kehoe began testimony by “informing the chairman that he knew so much of the subject that he was forced to leave a great deal of information out.”28 Kehoe said that the amount of TEL could be increased without risk and claimed that “no other hygienic problem in the field of air pollution has been investigated so intensively, over such a prolonged period of time, and with such definitive results.”29 


			Patterson countered with experimental data that showed otherwise, but political resistance and industry influence stalled reform.30


			1970–1980: mounting evidence


			In the 1970s, Drs. Herbert Needleman and Philip Landrigan showed that lead exposure harmed children’s IQ and behaviour. Molecular studies later confirmed lead’s toxicity even in small doses.


			In 1971, the EPA began funding studies on airborne lead. By 1972, it linked lead pollution to blood lead levels in children and proposed reducing lead in gasoline, but no action was taken.


			In 1975, smog concerns led to regulations requiring catalytic converters in new cars. TEL couldn’t be used with these devices, prompting research into substitutes. Christian Warren noted that “it was lead’s threat to pollution-control devices, not humans, that first encouraged unleaded gasoline.”31 In 1976, the EPA began phasing out leaded gasoline, targeting a full ban by 1986.


			1980–2020: final phase-out


			In 1981, the Reagan administration appointed Ann Gorsuch as EPA Administrator. She cut the agency’s budget by 22% and proposed relaxing the lead phase-out. Public opposition forced a reversal in 1982.


			Leaded gasoline was finally banned in the U.S. in 1996, but it continued to be used abroad, where by 1979, foreign TEL sales had surpassed those in the U.S.


			No acceptable lead levels


			According to the United Nations Environment Programme, 82 countries were still using leaded gasoline as recently as 2002. It took nearly two more decades, until September 2021, for Algeria to become the last country to end its sale. 


			The U.S. CDC’s guidance on the maximum acceptable levels of blood lead in children has been revised downwards (T3.1).
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			T3.1: CDC recommendation for maximum acceptable blood lead levels in children32,33


			A July 2020 report by UNICEF states that around 1 in 3 children, up to 800 million, had blood lead levels at or above 5 µg/dL. Richard Fuller, a co-author of the UNICEF-Pure Earth report said, “We did a terrific job of taking lead out of gasoline, but the use of lead has [now] plateaued.”34


			Powering the car in the 21st century


			The rise of electric vehicles (EVs) has now shifted attention away from motor gasoline. A 2025 survey projects that 64% of global consumers will opt for EVs.35 Yet concerns remain: mining for battery materials like nickel and cobalt can increase sulphur dioxide pollution, and lithium extraction, especially from deep-sea sources, raises environmental alarms.36


			Hydrogen fuel cells have lost momentum, and the global power grid may struggle to meet surging electricity demand. Meanwhile, public transport investment remains insufficient, despite its potential to cut emissions and congestion.


			Lead poisoning in 2025


			Despite TEL no longer used in gasoline and decades of regulation, lead exposure remains a public health crisis. According to the World Health Organization, in 2025 an estimated 1 in 3 children worldwide still have blood lead levels above the threshold, with 1.5 million deaths annually attributed to lead-related causes, primarily cardiovascular disease.37


			A 2025 report by the Centre for Global Development reveals that 3,000 metric tons of lead chromate, a banned pigment in all developed countries, are still exported annually to poorer nations, potentially poisoning up to 277,000 children.38
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			Humanity’s Defining Questions 
and a Roadmap Through the Book


			I. Central QUESTIONS OF LIFE


			What really matters


			Building on the questions that arise from the story of leaded gasoline, this chapter outlines the book’s structure. It introduces the central inquiries of the book: how we understand ourselves, what we accept as knowledge, and how choices shape the world, and maps how each of the book’s case studies addresses these concerns.


			II. How the world IS


			What do we know about ourselves 


			Part 2 Origins of human judgment and actions


			In 1917, Thomas Midgley confirmed ethanol’s anti-knock properties. Yet he pursued TEL, a known toxin, and later claimed it was the only viable solution. He ignored warnings from Charles Kraus and Yandell Henderson, even after suffering lead poisoning himself. At a press event, he dipped his hands in TEL to demonstrate its “safety.” Despite the Surgeon General’s call for continued investigation, Midgley never pursued further research.


			Why do we ignore evidence? What makes us cling to beliefs despite contradiction? The ancient Greek maxim “Know thyself” urges us to reflect, not on Midgley’s choices, but our own.


			Part 2 explores the roots of human behaviour through a case study comparing two Everest expeditions:


			Case Study: Two Ascents of Everest – 1953 and 1996


			

					1996: Rob Hall and Scott Fischer led commercial climbs; five people died.


					1953: Edmund Hillary and Tenzing Norgay reached the summit; all returned safely.


			


			How do we know? What test of knowledge should we rely on?


			Part 3 Science as a test of knowledge


			How do we know what we know? What makes knowledge reliable?


			For decades, TEL was added to gasoline, causing lead pollution. Part 3 examines how science can uncover truth, sometimes tentatively. Questions include:


			

					Did the Bureau of Mines conduct meaningful risk assessments?


					On what grounds did Robert Kehoe claim TEL’s safety?


					How did Clair Patterson trace lead from car emissions to oceans?


					Are Needleman’s studies of children’s teeth as valid as Patterson’s experiments?


			


			Richard Feynman wrote that the “principle of science, the definition, almost, is the following: ‘The test of all knowledge is experiment. Experiment is the sole judge of scientific ‘truth’” (Feynman)1. But is it so simple? What more is there to this principle of science? 


			Part 3 contrasts science’s self-correcting process with myth and error, through two case studies:


			Case Study: Tetraethyl Lead in Gasoline – The Science


			

					The science behind TEL’s environmental and health effects from the 1920s to 1970s.


			


			Case Study: The Cold Fusion Fiasco


			

					A look at a failed scientific claim and what it reveals about the process of inquiry.


			


			How did life evolve? Are we the result of progress? What role does chance play in life?


			Part 4 Evolution – progress or chance? 


			The TEL story reminds us that however sophisticated our tools, we remain primates adapted for short-term survival, not reasoning.


			Understanding human evolution through natural selection and random variation sheds light on our ethical and creative choices. Part 4 explores evolution as a contingent process shaped by environment, and chance.


			Case Study: A Brief History of Life – Evolution and Chance


			

					Was Homo sapiens inevitable? Is evolution a march toward complexity or a product of randomness?


			


			III. Humanism—How the world OUGHT to be


			What humanist principles and processes might we use in moral decisions?


			Part 5 The foundational building blocks of modern humanism


			At the 1925 Surgeon General’s Conference on TEL, experts clashed over its risks. Should they have focused only on factory safety, or considered broader public health? What principles should guide decisions when science offers incomplete answers or cannot address moral issues?


			Part 5 examines the core moral standards that should guide humanists in personal and collective decision-making.


			Case Study: The Eradication of Smallpox and Facing COVID-19


			

					Smallpox killed millions for centuries. A global campaign led by WHO eradicated it by 1980.


					COVID-19 caused at least 19 million deaths—far more than official counts. Why did so many die, and what principles should have guided the response?


			


			IV. CONSEQUENCES of is and ought


			What are our worldviews? What are we living for? 


			Part 6 Needs and purposes, a humanist worldview, and expressions of flourishing


			Kehoe, Patterson, and Needleman studied lead exposure but with different motives. Kehoe was funded by TEL’s backers; Patterson and Needleman pursued scientific and medical truth. Their contrasting worldviews shaped their research and its impact.


			Part 6 explores how deprivation of needs and capabilities, along with our personal exemplars and environments, shape worldviews. It asks: What defines a well-lived life? How do science, engineering, and technology differ in purpose, and how do they influence approaches to cooperation and competition? 


			Case Study: Tim Berners-Lee and Mark Zuckerberg


			

					Berners-Lee built the Web to foster openness and collaboration.


					Zuckerberg built Facebook into a dominant platform, prioritizing profit, growth and control.


			


			How wide are our circles of concern and influence?


			Part 7 Poverty, conservation, and historical responsibility


			Kettering, Midgley, and the leadership at SONJ, GM, and Du Pont focused narrowly on finding a patentable anti-knock agent. In contrast, Patterson and Needleman expanded their circles of concern, moving from personal inquiry to global advocacy. Their growing awareness of environmental damage led them to advocate for the banning of leaded gasoline, transforming their influence into meaningful change.


			Part 7 highlights three global challenges often dismissed as ‘externalities’: poverty, environmental degradation, and historical injustice. These issues are too often treated as distant concerns rather than urgent priorities.


			Case Study: The Shallow Pond


			

					Peter Singer’s allegory urges action against global poverty. The case explores how humanists might respond to extreme poverty.


			


			Case Study: Collapse of the Aral Sea


			

					Once the world’s fourth-largest lake, the Aral Sea was destroyed by human activity. The case evaluates E.O. Wilson’s “Half-Earth” proposal for conservation.


			


			Case Study: The UN Durban Conference 2001


			

					Intended to address racism, the conference ended in discord. The case examines how humanists might approach history and pursue meaningful remedies.


			


			What economic, political, social, and educational frameworks might humanists select?


			Part 8 Institutions and education 


			Kettering and Midgley operated in a corporate system driven by profit and hierarchy. Patterson and Needleman resisted commercial pressures, finding purpose in education and service.


			Part 8 explores how economic, political, and educational systems can support human flourishing. It emphasizes education as a key pathway to humanism.


			Case Study: Keynes’ “Letter to My Grandchildren”


			

					In 1930, Keynes imagined a future where automation meets human needs, freeing people to pursue meaningful lives. The case reflects on how we might build institutions that support well-being and the art of living.


			


			V. VISIONS OF LIFE in a better world


			What humanist directions point towards a better world?


			Part 9 From cleverness to wisdom


			Kettering insisted that the technology of leaded gasoline was essential for the U.S. economy. Patterson and Needleman asked what the longer-term effects of this technology might be. They acted from a commitment to evidence, justice, and human dignity.


			Part 9 centres on the iconic Voyager 1 image of Earth—a distant “pale blue dot” that invites reflection on our place in the cosmos. What kind of civilizations should we strive to build? Is endless technological growth our only path, or can we pursue wiser futures grounded in humanist values? It introduces the Sagan Scale, a new framework for evaluating civilizations by humanist criteria, contrasting with the Kardashev Scale’s focus on energy and technology. 


			Humanist thinkers urge for a shift from cleverness to wisdom, reframing our aspirations toward moral depth and collective well-being.


			Case Study: An Ape Looks at a Blue Dot


			

					Through three space images of Earth, the case explores Carl Sagan’s vision of unity, humility, and the insights gained from science and the arts. 


			


			[image: An illustration showing an abstract head shared by two human face looking in opposite directions. There are two large speech bubbles, one from each face:

The left speech bubble says: “CAUTION No experiments done on leaded gasoline, AND we know TEL is poisonous!”

The right speech bubble says: “GREEN LIGHT No other product has been investigated so thoroughly. ETHYL IS BACK! Leaded gasoline is safe to use.”

]


			N3 Two faces of TEL


			“We are drowning in information while starving for wisdom” (E.O. Wilson)2


		


	

		

		


		

			Part 2


			How the world IS


			Self-knowledge


			What do we know – Human behaviour


			Origins and drivers of human judgement and actions 


			Two Ascents of Everest – 1953 and 1996


			Hillary and Tenzing’s first ascent of Everest was “Comparable in its visceral impact to the first manned landing on the moon.”1


			Jon Krakauer, Climber and writer, quoting an “old friend.” 


			“Your Sherpa will tell you, ‘You’re too slow, you have to turn around, or you’ll die,’ and some people don’t. Mountains don’t kill people; people kill themselves.”2


			Mark Jenkins, Adventurer and writer
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			Two Ascents of Everest


			Two expeditions to Everest


			May 1996


			On May 10, despite warnings to turn back by 2 pm, Rob Hall and Scott Fischer remained in Everest’s death zone. Both led expeditions, charging clients around USD 65,000. By May 11, five climbers had died, including Hall and Fischer, and six others barely survived. Hall’s client, Dr. Beck Weathers, was twice abandoned and presumed dead before staggering to safety. Severely frostbitten, Weathers was rescued by pilot Madan Khatri Chhetri, who flew to 21,000 feet—well above the helicopter ceiling. Including a Sherpa from Fischer’s team who later died of HAPE, seven lives were lost.


			May 1953


			On May 29, Edmund Hillary and Tenzing Norgay, working as a harmonious team, crossed narrow ridges with sheer drops, climbed steep rock faces and an ice spur, and became the first humans to reach Everest’s summit (29,032 feet/8,849 m) at 11:30 am. 


			Tenzing wrote, “I was not thinking of ‘first’ and ‘second’... We went on slowly, steadily. And then we were there.”1 Hillary recalled, “I put out my hand... but that wasn’t enough for him. He threw his arms around my shoulders, and I threw my arms around his.”2


			The southeast ridge route up Everest


			Seventeen routes have been used to climb Everest. Before 1953, most attempts came from the North Face via Tibet. In 1935, Eric Shipton identified the Southeast Ridge route from Nepal, the most popular path. F5.1 shows this route and the major camps used. 


			Base Camp (~17,600 feet / 5,365 m)


			Base Camp is high enough to cause altitude sickness. It is now equipped with satellite phones and even courier services—a tourist-climber from Fischer’s 1996 team had Vogue and Vanity Fair delivered to her there.


			From Base Camp, climbers cross the Khumbu Glacier and its shifting Icefall, navigating crevasses and ice towers using fixed ropes and ladders, usually early in the morning before melting ice worsens conditions.


			Camp I (19,685 feet / 6,000 m)


			Just above the Icefall, Camp I leads into the Western Cwm, a glacial valley ending at the Lhotse Face. This stretch includes treacherous crevasses and ice walls.


			Camp II (21,000 feet / 6,750 m)


			Located at the base of Lhotse, Camp II serves as an advanced base. Climbers often sleep here during acclimatization before returning to Base Camp.


			Between Camp II and III lies a crevasse before the steep Lhotse Face begins, an icy slope angled 40 to 50 degrees, with some pitches reaching 80 degrees. Ropes are fixed from this point onward.


			[image: A hand-drawn map showing the Southeast Ridge route up Mount Everest, consisting of outlines for the mountain slopes, dashed arrows for the climbing path and dots for camps. All features, camps, and important areas are labeled.

At the bottom, is a label for “Base camp 17,598 ft”.

From the base camp, a dashed path leads up through the “Khumbu icefall” to “Camp I 19,685 ft”.

The path continues upward to “Camp II 21,000 ft”.

Further up, the route reaches “Camp III 23,625 ft” and then “Camp IV 26,085 ft”, all marked along the path.

Above Camp IV, the path ascends toward the “Summit 29,029 ft”, passing “Hillary Step”.

Neighboring peaks “Lhotse”, “Nuptse”, and features like “Lhotse Face” are labeled beside the route.

]


			F5.1 The Southeast Ridge route up Everest 


			Camp III (23,625 feet / 7,100 m)


			Perched on a ledge of the Lhotse Face, Camp III leads to the ‘yellow band,’ a narrow rock layer crossed single file—and then to the Geneva Spur, a series of rock benches ending in a steep climb to Camp IV.


			Camp IV (26,085 feet / 7,920 m)


			From here, almost all climbers use supplemental oxygen. This is the start of the ‘death zone,’ where winds are fierce and pitching tents is arduous.


			Climbers ascend to the ‘Balcony’ for a brief rest, then continue along Everest’s ridge with steep drops on either side. After reaching the South Summit, they cross the Hillary Step, once a vertical rock chimney, now a gentler slope after the 2015 Nepal earthquake, to reach the summit.


			Additional camps in 1953


			The 1953 team used extra camps above Camp IV. Later expeditions found it more efficient to summit directly from Camp IV, avoiding higher overnight stays and reducing logistical strain.


			1996 - Adventure Consultants and Mountain Madness


			In May 1996, 30 expeditions gathered at Everest Base Camp. Nepal’s government charged USD 70,000 for up to seven climbers, plus USD 10,000 per additional climber. Each expedition was allowed one summit attempt unless they paid extra for a full-season permit.


			Rob Hall and Scott Fischer


			Rob Hall, from New Zealand, led Adventure Consultants. With four Everest summits and 39 clients successfully guided between 1990 and 1995, Hall was respected enough to act as coordinator among expeditions.


			Scott Fischer, an American climber, led Mountain Madness. Though this was his first guided Everest expedition, he had summited Everest without supplemental oxygen and famously climbed K2 with a dislocated arm taped to his body. Charismatic and bold, Fischer aimed to match Hall’s success.


			Both men understood Everest’s dangers. Yet, Hall feared not for his own team, but for others who might ignore the mountain’s risks. Fischer, speaking to Jon Krakauer, emphasized mindset over experience and believed climbing Everest had become routine.3 Unknown to his team, Fischer was under financial strain and battling a long-ignored liver illness.


			John Hunt, leader of the 1953 expedition, had outlined six major risks warning of “factors of awe-inspiring magnitude.”4 


			Risk 1: Altitude


			Hunt observed that the thin air near Everest’s summit makes simple movements arduous, and that the lack of oxygen impairs mental clarity. He emphasized that beyond a certain point, life itself is no longer possible (Hunt)5.


			Everest’s summit has only one-third the oxygen at sea level. Blood oxygen saturation can drop from 98% to 40%. Above 26,000 feet—the “death zone”—the body deteriorates rapidly. Acclimatization helps, but only up to this point.


			Supplemental oxygen is essential but tricky: valves freeze, tubes clog, and cylinders last 4–5 hours. Yet Fischer allowed Anatoli Boukreev, his top guide, and Lopsang Jangbu Sherpa, his sirdar (lead Sherpa guide), to climb without it.


			Hall enforced a strict acclimatization regimen, confident in its success.6 Fischer used the same schedule but let clients manage it themselves. This led to multiple exhausting trips for Fischer between Base Camp and Camp II, leaving him depleted before summit day. Prior to the summit day most climbers were already fatigued, poorly rested, and undernourished.


			Risk 2: Climbing challenges and fixed ropes


			Hunt challenged the notion that Everest is easy. While acknowledging that other climbs may present more complex manoeuvres, he insisted that climbing Everest demanded respect and was far from trivial.


			In 1996, with so many teams on the mountain, Hall led coordination efforts. He and Fischer agreed their Sherpas would fix ropes on summit day. But by the morning of May 10, key ropes were still missing, causing delays and bottlenecks on the mountain.


			One critical section, a 200-foot ice wall near Camp IV, had no fixed ropes. That evening, seven tourist climbers, two guides, and two Sherpas descended to the wall in worsening weather. Camp IV, just 200 feet below, was invisible. Disoriented, the group split. Two guides, two Sherpas, and two climbers found Camp IV, leaving five behind. 


			Boukreev, who had descended earlier without clients, was at Camp IV. He returned and rescued three climbers but left Beck Weathers and Yasuko Namba behind, believing they were dead.


			Risk 3: The weather


			Hunt underscored the lethal impact of bad weather on Everest, noting that windows of opportunity for summit attempts were brief and that Everest’s scale amplified the consequences of rapid weather changes.


			Jet streams reaching 240 to 320 km/h batter the summit most of the year. Climbers rely on two seasonal windows, Spring and Fall, with Spring offering the best chance before monsoons arrive. Even then, conditions remain unpredictable.


			Hall scheduled his summit attempt for May 10, a date he considered significant and auspicious. He coordinated with other expeditions to secure it. Fischer also opted for the same date.7


			Edmund Viesturs, part of an IMAX team aiming to summit on May 9, had observed worsening conditions: cloud buildup and high winds. On May 8, sensing the weather was wrong, he retreated to Camp II, yet Hall and Fischer pressed ahead.


			By May 9, fifty climbers were at Camp IV. Though the afternoon brought high winds, the evening cleared, and the summit push was confirmed. But on May 10, with climbers still high on the mountain, the weather suddenly turned, unleashing a deadly storm.
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