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More Praise for


Climate and Energy


“Beisner and Legates have put together a thoughtful and useful assemblage of excellent views of both climate and energy that will help any reader to appreciate the reality of these subjects as opposed to the common narrative of climate hysteria that has been promulgated by both politicians and the media. Any intelligent reader must already appreciate that when a field of immense complexity like ‘climate’ is presented as ‘settled,’ the reader is being gaslit. This collection is a healthy antidote.”


—Richard Lindzen, Ph.D., emeritus professor of meteorology, Massachusetts Institute of Technology


“There’s no denying that the climate change debate will benefit from this thoroughly researched, level-headed analysis. This book makes a real contribution to a more civil discussion on this divisive issue. It is a must-read for every open-minded person seeking a better understanding of these complex issues.”


—Edwin J. Feulner, Ph.D., founder and former president, the Heritage Foundation


“Reading this book, you will enjoy a smorgasbord of ideas written by scientists who believe global warming is not a climate crisis. Everything you ever wanted to know about global warming is here, in a style anyone can understand. I was particularly impressed with the detailed history, in chapter 2, of climate change and how it has been politicized. The final four chapters emphasize the disaster that will occur if the world forces green energy on developing nations.”


—Neil L. Frank, Ph.D., former director, U.S. National Hurricane Center, and former chief meteorologist, KHOU-TV Houston


“In a world filled with climate hysteria, calmer, more reasoned voices carefully study the science, weigh the facts, and offer realistic assessments and solutions. The authors and contributors to this most important book are excellent examples. Their arguments for adaptation to, rather than mitigation of, climate change are persuasive. They reveal the financial burdens of trending proposals and the onerous burden placed on people to comply with what is often more political ideology than true scientific solutions. They challenge preconceived notions of climate change. Read this, and join the growing crowd of those who believe realism and compassion must always accompany substantiated science.”


—Janet Parshall, nationally syndicated radio talk show host


“If you are tired of Pythonesque plans to control the weather with tax increases, and if the terrifying, Dr. Strangelove–like grandiosity of geo-engineering scares you, it’s time to think differently about climate change. If you grow weary of politicians, media, and institutions telling you what to conclude based on their account of what experts, whom you don’t know, couldn’t name, let alone understand, are saying, it is time to push back by investigating for yourself. If you are ready, this book, written by fifteen learned authors, will help you draw your own conclusions by showing what is behind the curtain.”


—Dr. Christopher Essex, emeritus professor of mathematics and physics, Middlesex College, University of Western Ontario, London, Canada


“Written principally for the lay reader, elected official, agency regulator, and business leader, Climate and Energy: The Case for Realism is a valuable read. It covers the science, economics, history, and policy of ‘climate change,’ or ‘catastrophic anthropogenic global warming,’ with enough detailed science to appeal to the nerd and nonscientist alike.


“Climate change is real (and constant), but not catastrophic. This book reviews the evidence for climate change in an understandable way by noted experts. It shows how ill-informed climate policy can, and does, threaten economic systems and hence human welfare, depriving poor and developing societies of access to reliable energy sources. As editor Dr. Calvin Beisner says, ‘Put simply, prosperity protects against climate-related disasters and hence against global warming—or cooling.’


“Perhaps the most intriguing part of the book is the description with examples of the corruption of the scientific method meant to silence anyone and everyone who questions the orthodoxy of the climate industrial complex. These authors are willing to question orthodoxy and follow the science where it leads.”


—Douglas W. Domenech, former assistant secretary, U.S. Department of the Interior


“Between the extremes of hysterical alarmism and knee-jerk denial lie reasonable perspectives that rest on science, fact, and optimism. Those views are well represented in this accessible and much-needed anthology, superbly edited by Beisner and Legates. It deserves to be the indispensable handbook for anyone who is serious about the climate debate.”


—Lawrence W. Reed, president emeritus, Foundation for Economic Education


“Characterized by an unprecedented degree of scientific dishonesty, bureaucratic empire-building, corporate pursuit of government favors, and media ignorance and biases, the public debate over climate policy has been dismal even by the shameful standards of Beltway discourse. This tidal wave of disinformation carries with it severely adverse implications not only for environmental and energy policies, but more broadly for the preservation of free speech, the pursuit of scientific understanding, the free enterprise system, and the constitutional institutions of American governance. That is why this book is supremely important. It offers clarity, rigor, and adherence to facts. It is a one-stop shop for those interested in cutting through the massive misinformation, malarkey, and mindlessness that are the essentials of the climate debate. Read it.”


—Benjamin Zycher, senior fellow, American Enterprise Institute


“Climate and Energy: The Case for Realism presents a thorough and carefully documented assessment of critical issues related to the problem of human-induced climate change. It discusses scientific debate about the subject, proposed responses, and the likely impact of transforming the global energy infrastructure of continued reliance on traditional energy sources on human flourishing, especially on the poor. Written primarily for the layperson, it also includes in-depth treatment to satisfy subject experts. Although the authors are skeptical of the conventional wisdom about climate change, the book is balanced in its presentation of competing theoretical assertions and empirical estimates.”


—Tracy Miller, senior research editor, Mercatus Center at George Mason University


“The aptly titled Climate and Energy: The Case for Realism is authored by exceptionally well-qualified climate scientists, economists, and professionals immersed in climate and energy analysis and policy. The intelligent perspective delivered in this book is sorely needed to clear today’s climate change atmosphere polluted with too much scientism. Climate and Energy proposes a return to hard science and solid reasoning when addressing one of the defining issues of our time.”


—Anthony J. Sadar, certified consulting meteorologist and adjunct associate professor of science at Geneva College, Beaver Falls, Pennsylvania


“I highly recommend this remarkable book. It could change the entire debate over climate change and energy policy. In these pages, scientific experts explain in nontechnical language why we need not fear man-made catastrophic global warming. I find this position consistent with a Judeo-Christian worldview which understands that God created a “very good” earth (Genesis 1:31), and that the Earth’s abundant supplies of coal, oil, and natural gas are God’s blessings to be used with thanksgiving and joy, not with guilt and fear.”


—Wayne Grudem, Ph.D., Distinguished Research Professor of Theology and Biblical Studies, Phoenix Seminary


“In their compelling book, Climate and Energy: The Case for Realism, Beisner and Legates offer a comprehensive introduction to the multifaceted science of climate change. Their approach is both scholarly and accessible, providing an updated review of the literature and overflowing with relevant citations. Exceptionally readable for the intelligent layperson, this book is a beacon of clarity in an area that is often hopelessly politicized, empowering readers to engage constructively and knowledgeably with one of the most contentious issues of our time.”


—Jeffrey Haymond, dean and professor of economics, Robert W. Plaster School of Business, Cedarville University


“Climate and Energy: The Case for Realism is a terrific book. The highly qualified authors of the chapters provide clear, factual information and expert analysis on the whole range of issues in the climate and energy debate. It is especially fitting that the editors have dedicated their book to one of the authors, the late Pat Michaels, my highly valued and much-missed former colleague at CEI.”


—Myron Ebell, senior fellow, Center for Energy and Environment, Competitive Enterprise Institute


“Climate and Energy is a powerful book that should be considered mandatory reading for anybody in these fields. It sheds urgently needed light on important but little-known truths that, if more widely known, could save humanity from a great deal of pain. Mankind is being dangerously misled, and this book proves it masterfully. It is past time for the voices of common sense in this extraordinary book to be elevated above the propaganda being peddled by special interests.”


—Alex Newman, president, Liberty Sentinel Media


“Lately, I have been lectured to ‘follow the science.’ So far a lot of doomsday catastrophes, without the doom burger or the side order of catastrophe. Editors Cal Beisner and David Legates and the thirteen other contributors to this volume have brought wisdom, common sense, and a reasoned understanding of the scientific models to help us understand the emotionally charged climate change science and agenda. They are clear and calm, helping me to remain clear and calm. The book is important, the authors are brilliant, and the writing is smart and accessible even for a solid C student like me. This is science I will follow.”


—Bill Arnold, host, Afternoons with Bill Arnold, MyFaithRadio.com


“Dr. Cal Beisner is a long-time friend and my go-to source for sanity when it comes to ‘climate change’ and the radical environmentalism that is essentially becoming a national religion in America. His latest resource, Climate and Energy: The Case for Realism (edited alongside David Legates), will doubtless prove to be of great value for thoughtful, Bible-believing Christ-followers who desire to be well armed for debate on these critical issues.”


—Tony Perkins, president, Family Research Council


“This book, featuring eminent scientists, provides extraordinary evidence that proposed attempts to eliminate global warming will be much more harmful to our liberty and prosperity than reasonably working through it and adapting. These are not science deniers. They are expert realists using excellent research, fair analysis, and scientific inquiry to come to truth. They will be shunned by the cottage industry of climate apocalypse, too often funded by foreign elements with an agenda. Anyone seeking truth over narrative should read this book. Science that cannot be questioned is not true science. It was Dr. Einstein who taught us to never stop asking questions. The authors of this book asked, and the true answers they found may surprise you.”


—Kevin D. Freeman, host, Economic War Room, specialist in economic warfare and financial terrorism


“Few would disagree that climate change, its causes, and our policy responses to it are dominant issues of our times, and that trillions of dollars and the welfare of billions of people around the world are at stake. This book of essays, by experts for lay persons, discusses the science of greenhouse gases; the science and art of climate modeling; the climate change scenarios to the year 2100, reported since its inception by the Intergovernmental Panel on Climate Change; the different forms of energy that propelled economic development; and the critical role of rising energy density in economic development. All this lays the groundwork for policy recommendations. Adaptation, not mitigation, is the efficient and ethical public policy response to climate change. It is also the only realistic response in a world where two-thirds of the population have very different values and priorities from the rich, developed West. This book makes a strong case for the middle ground between denying climate change and catastrophizing it, the two options that sadly seem to be the only two available today. I highly recommend it.”


—Joseph Schaafsma, professor emeritus, Department of Economics, University of Victoria, Victoria, British Columbia


“Is climate change an existential threat or a hoax? ‘Code red for humanity’ or a plot by the commies to overturn the global economic order? It’s often hard to tell given the postmodern deconstruction of language through the use of drama-laden vocabulary that characterizes everyday meteorological phenomena as apocalyptic threats to civilization. Winter storms are now named similarly to hurricanes, and the large ones are no longer called blizzards but bomb cyclones. Cold air masses during the winter months in the northern tier of the U.S. are now the result of the polar vortex. Al Gore, the producer of An Inconvenient Truth, recently went on an unhinged rant at the World Economic Forum in Davos, Switzerland, warning about ‘atmospheric rivers,’ ‘rain bombs,’ ‘boiling oceans,’ and increasing atmospheric carbon dioxide trapping as much heat in the Earth’s troposphere as ‘600,000 Hiroshima class bombs every day.’


“Climate and Energy: The Case for Realism provides a much-needed calm in this storm of hyperbolic rhetoric from the CAGW crowd. The authors—over a dozen experts in their respective fields— provide ‘solid scientific, engineering, and economic reasons to think that human-induced climate change, while real, is extremely unlikely to become catastrophic and that adaptation rather than mitigation ... will have better results for humanity and the rest of life on Earth.’


“Sixteen well-researched chapters, covering such topics as the history and politics of climate change, the science of climate, climate models, the role of the Sun, the oceans, greenhouse gases and the effects of human-induced warming, demonstrate that ‘anthropogenic (human-induced) global warming/climate change, while real, is not now and will not become a crisis, a catastrophe, or—despite ill-informed claims to the contrary—an “existential threat” to human or planetary well-being; that its benefits to humanity and the rest of life on Earth could very well outweigh its costs; and that attempting to curb it by mandatory transition from fossil fuels to wind, solar, and other so-called green or renewable energy sources would do far more harm than good, not only to humanity but also to the ecosphere.’”


—Gregory Rummo, lecturer in chemistry, Palm Beach Atlantic University


“Timely and factual, Climate and Energy shows a way out of the quagmire of pseudoscience, excessive subsidies, regressive energy policies, et cetera that harm human flourishing due to the false narrative that climate change is an ‘existential threat.’”


—David E. Shormann, Ph.D., owner, Digital Interactive Video Education, Kohola Flow Tech


“Climate and Energy: The Case for Realism is a treatise on the dominant issue of our time, efforts by wealthy nations to force a global transition from hydrocarbon to renewable energy, driven by the fear of human-caused global warming. Calvin Beisner and David Legates compiled sixteen chapters from world-leading scholars and scientists. The book thoroughly covers the IPCC and climate alarm, climate science, including solar, atmospheric, and oceanic factors, and climate modeling. Hydrocarbons and renewables are assessed, along with misguided directives from rich nations, as well as the energy needs of developing countries. Climate and Energy is essential reading for all who use energy in modern society.”


—Steve Goreham, speaker, author, and executive director, Climate Science Coalition of America


“Climate and Energy: The Case for Realism is an excellent book. It provides real scientific information about the climate, energy, climate models, and the role of the Sun, oceans, and clouds in the Earth’s climate, and how climate alarmism impacts economic factors at home and around the globe. If you want to understand these important issues, this is the book for you! It is well-written, informative, and fact-based.”


—George Landrith, president, Frontiers of Freedom


“Beisner and Legates have put together an impressive set of essays about various questions related to the important public issue of climate change. Now more than ever we need wise and sound education and counsel on this issue, and Climate and Energy fits the bill. Everyone of all opinions needs to seriously consider the cogent arguments advanced in this book.”


—Shawn Ritenour, professor of economics, Grove City College


“My mother in South Africa has no electricity for many hours every day; she experiences life in a low-energy state. Unfortunately, much of the ruling caste in the West has decided that energy poverty is necessary to ‘save the planet.’ I’m not sanguine about our prospects, because energy poverty means inevitable destruction of infrastructure essential to a successful modern civilization. This book presents a case for clear-eyed realism, a necessary antidote to the delusional green juggernaut driving current policy on climate and energy— driving us to oblivion. The war on reliable energy, and hence the pursuit of energy poverty for the masses, means that plebs in the West may soon begin to experience what is a normal day for my mother.”


—James A. Wanliss, professor of engineering, Anderson University


“The last quarter century has made it clear that the public can’t afford to assume that experts will arrive at the best solutions without any warping influence of institutions, prestige, and power. That has been true in international affairs, public health, and other areas. This book can help citizens understand the potential impact of various approaches to climate change without emotional displays, hysteria, and mockery. The stakes are high both for how we live and how we are governed. It is essential that we take the time to learn more about what climate change means, the extent to which it is happening, and how realists should approach it.”


—Hunter Baker, J.D., Ph.D., provost, North Greenville University


“Two-handed experts tend to say ‘on the one hand x; on the other hand y.’ Thinking through x and y requires homework of policy-makers. It’s easier to follow the dictates of one-handed experts. Forsaking scientific integrity, one-handed experts often proclaim x and dismiss y in deference to a political agenda. Written by two-handed experts, Climate and Energy is a tour de force of why climate forecasting is anything but certain. Uncertainty among these authors isn’t a function of ignorance; rather it is a function of great knowledge and humility. A must-read if you have the latter.”


—Gordon Wilson, senior fellow of natural history, New Saint Andrews College


“This is a much-needed book at a time when only one side of the debate on energy and climate gets to make its case in nearly all sectors of the public square. Beisner and Legates have assembled an impressive array of experts in the relevant domains, including climate science, energy, economics, and policy. I highly recommend this timely book for anyone trying to make sense of these issues.”


—Guillermo Gonzalez, Ph.D., astronomer, Tellus1 Scientific, LLC, co-author of The Privileged Planet: How Our Place in the Cosmos Is Designed for Discovery
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To Dr. Patrick Michaels,


a true climate warrior to the end, from whom we have learned much about climate and climate change ... and about life in general.


“The spotless purity of truth must always be at war with the blackness of heresy and lies.”


—Charles Spurgeon









PREFACE


How Did This Book on Climate Change Come About?


BY E. CALVIN BEISNER


Over thirty years ago, while writing a book on the economics of population, resources, and the environment (Beisner 1990), I developed an interest in the science and economics of climate change and climate and energy policy. That interest grew as I served as managing editor of Julian L. Simon’s monumental The State of Humanity (Simon 1995), a book of fifty-eight chapters by sixty authors (including eight Nobel Prize winners) examining long-term historical data on all kinds of measures of human and ecological well-being, including global climate change.


In the early 2000s, seeking to understand scientists’ conflicting views of climate change, I read Global Warming: The Complete Briefing (Houghton 2004), by Sir John Houghton, who had long chaired the United Nations Intergovernmental Panel on Climate Change (IPCC), and major parts of the IPCC’s first, second, and third Assessment Reports, as an able proponent of a view that came to be called catastrophic anthropogenic global warming. Seeking also to understand why some scientists rejected that view, I read several books written or edited by Patrick J. Michaels (Michaels 1992, 2000, 2004, 2005), a veteran meteorologist, highly published in the refereed literature. The last of these, Shattered Consensus: The True State of Global Warming, included contributions by ten other climate scientists or environmental economists specializing in climate policy, some of whom—along with Michaels himself—have become my friends and two of whom (David Legates and Willie Soon) contributed to this book, as did Michaels, who, to our sorrow, died shortly after writing his chapter.


In 2005, I started a think tank on environmental stewardship, of which I became president. It being the dominant environmental issue of our time, climate change naturally became a major focus. In the intervening years, I’ve read over sixty books and thousands of articles on the science of climate change and over thirty books and thousands of articles on the economics and engineering of climate and energy policy. My studies persuade me that


• anthropogenic global warming is real but unlikely to become catastrophic;


• it could, but won’t necessarily, be moderated, prevented, or even reversed by a new natural cycle of global cooling, or augmented by a new warming cycle;


• the cost/benefit ratio of adapting to whatever future climate we face is better than that of mitigation, that is, trying to control global temperature by substituting wind, solar, and other renewable energy sources for the hydrocarbon fuels (also known as “fossil” fuels—coal, oil, and natural gas), whose abundance, affordability, and reliability lifted much of mankind out of poverty and short lifespans over the past two centuries and are needed to lift the rest; and


• if we choose adaptation over mitigation, life after climate change will most likely be better than it is today or ever has been.


That is the perspective of this book, and it is reflected in a number of studies the think tank has published (Spencer, Driessen, and Beisner 2005; Beisner et al. 2006; Mitchell et al. 2009; Terrell 2011; Legates and van Kooten 2014).


The experts who wrote the chapters that follow did so with lay readers in mind—citizens just like you. And members of Congress, the president, governors and state legislators, mayors and city council members, high-ranking federal, state, and local agency regulators, and business leaders. Very few of these decision-makers are experts in the science of climate change or the science, engineering, and economics of climate and energy policy. Yet they must make decisions affecting how trillions—indeed, hundreds of trillions—of dollars will be spent on climate and energy policy, with profound effects on the lives of billions of people worldwide. This book is intended to help them, and you, come to well-informed, wise decisions.
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PROLOGUE


Why Don’t You Learn of Climate Realism from Science Journals or Mainstream Media?


BY DAVID R. LEGATES


A central aim of climate alarmists is to control the narrative in published, refereed literature.


Climate and other scientific journals publish articles that adhere to what Johns Hopkins University climate scientist Patrick T. Brown calls “the mainstream narrative that climate change impacts are pervasive and catastrophic, and the primary way to deal with them is not through practical adaptation measures but through policies that reduce greenhouse gas emissions” (Brown 2023a). Then they issue press releases touting the latest science. The authors get recognition, the journal garners prestige in the popular press, and news outlets that report on it get credit for up-to-the-minute climate change news.


Conversely, most scientific journals shun articles that question the alarmist narrative. If a journal does publish one, alarmist scientists and their allies in the press often attack the paper and its authors with such vitriol that the journal retracts the paper or at least distances itself from it for fear of bad press.


The winner is the alarmist narrative—but not science.


I have seen this play out numerous times over the past twenty or more years, and it has happened to me on several occasions. Here are three examples:


Gianluca Alimonti et al. (2022) published an article in the European Physical Journal Plus entitled “A Critical Assessment of Extreme Events Trends in Times of Global Warming.” The Guardian (Readfearn 2022, 2023) and Agence France-Presse (Lloyd Parry and Hood 2022) attacked the article, citing four scientists who were highly critical of the paper, including Professor Michael Mann and Stefan Rahmstorf of the Real Climate website.


Loud alarmist scientists raised their voices in protest . . . and the journal capitulated. On August 23, 2023—more than nineteen months after publication—the editors in chief retracted the article.


In 2003, we (Soon et al. 2003) published an article in Climate Research that argued that the Medieval Warm Period (MWP) and the Little Ice Age (LIA) had been identified in many regional studies, in contrast with Michael Mann and colleagues’ famous Hockey Stick graph of global temperature that seemed to erase both the MWP and the LIA. Climate Research was a cutting-edge journal at the time.


After an outcry from alarmist scientists, the publisher and senior editor of Climate Research reviewed the process that led to the article’s acceptance. The publisher stood behind the process and the article by concluding that the editor had “done a good and correct job as editor” and that the authors had addressed the reviewers’ concerns appropriately (Costella 2010). He even admitted that the key assertions of the article “may be true,” while citing “critics” who “point out” that some key assertions “cannot be concluded convincingly from the evidence provided in the paper” (Kinne 2003)—hardly a rebuttal or an obvious justification for saying a peer reviewed paper should not have been published. Soon and I even testified with Mann at a congressional hearing, where the process was scrutinized, our veracity was called into question, and we successfully defended ourselves (EPW 2004; EPA 2016).


In the summer of 2023, several of us (Connolly et al. 2023; Katata et al. 2023; Soon et al. 2023) published three papers related to urban heat island effect and the construction of surface air temperature time series. As before, scientists from the Real Climate website (Mann, Rahmstorf, and Gavin Schmidt) leveled complaints. They argued that the authors of the three papers were unqualified to write on climate change issues, that we had based our results on faulty assumptions and bad science, and that we were paid by fossil fuel money. The critics denigrated the authors’ credentials and beliefs, and deployed ad hominem attacks on Soon. Connolly and Soon have provided an extensive rebuttal to these claims (CERES 2023a, 2023b).


But if there is an ongoing campaign to discredit research that disagrees with the alarmist narrative, does a concomitant effort exist to bias research in favor of the alarmist narrative so that the paper has a better chance of being published? Many scientists have suspected this for some time. Indeed, Stanford’s John Ioannidis demonstrated, in a famous paper, “Why Most Published Research Findings Are False,” that “for many current scientific fields, claimed research findings may often be simply accurate measures of the prevailing bias”; that scientists “may be prejudiced purely because of their belief in a scientific theory or commitment to their own findings”; that “[m]any otherwise seemingly independent, university-based studies may be conducted for no other reason than to give . . . researchers qualifications for promotion or tenure”; and that “[p]restigious investigators may suppress via the peer review process the appearance and dissemination of findings that refute their findings, thus condemning their field to perpetuate false dogma” (Ioannidis 2005).


These problems have troubled climate science for decades. Now, they have become more obvious.


Just before this book went to press, Brown—quoted above—and co-authors published a paper offering evidence that “Climate warming increases extreme daily wildfire growth risk in California” in the prestigious journal Nature (Brown et al. 2023). Several media outlets including NPR and the Los Angeles Times (Borunda 2023; Wigglesworth 2023) touted the findings.


Afterward, however, Brown published on his blog “The Not-so-Secret Formula for Publishing a High-Profile Climate Change Research Paper” (Brown 2023a), a version of which then appeared in the Free Press as “I Left Out the Full Truth to Get My Climate Change Paper Published” (Brown, 2023b). This ignited a firestorm. Within two weeks, a Google search for the latter title yielded ~4,900 results.


In their Nature paper, Brown et al. (2023) conclude, “Overall, our results indicate that anthropogenic warming . . . increases the risk of extreme daily wildfire growth in California” and “temperature is the variable . . . that is the most directly related to increasing greenhouse gas concentrations.” National outlets praised the article in their daily postings, citing specific events such as “warming substantially increased the extreme growth risk of several lightning-sparked complex fires in 2020” (Wigglesworth 2023). Thus, the article melded in with the myriad of other articles that argue extreme events are directly attributable to global warming due to increasing greenhouse gas concentrations.


About a week after Nature published the article online, Brown published the following qualification in a blog post entitled “I Left Out the Full Truth to Get My Climate Change Paper Published” (Brown 2023b). He wrote,


I just got published in Nature because I stuck to a narrative I knew the editors would like. That’s not the way science should work. I am a climate scientist. And while climate change is an important factor affecting wildfires over many parts of the world, it isn’t close to the only factor that deserves our sole focus. So why does the press focus so intently on climate change as the root cause? Perhaps for the same reasons I just did in an academic paper about wildfires in Nature, one of the world’s most prestigious journals: it fits a simple storyline that rewards the person telling it. The paper ... focuses exclusively on how climate change has affected extreme wildfire behavior. I knew not to try to quantify key aspects other than climate change in my research because it would dilute the story that prestigious journals like Nature and its rival, Science, want to tell. [Emphases original]


Note that Brown did not say he and his colleagues lied about what they wrote. They didn’t. But he states that they made sure the conclusion of their paper fit with the alarmist narrative by limiting the focus to just climate change and ignoring all other important variables (such as poor forest management) so as not to dilute the climate change message. Brown (2023b) concludes,


[T]he editors of these journals have made it abundantly clear, both by what they publish and what they reject, that they want climate papers that support certain preapproved narratives—even when those narratives come at the expense of broader knowledge for society. To put it bluntly, climate science has become less about understanding the complexities of the world and more about serving as a kind of Cassandra, urgently warning the public about the dangers of climate change. It distorts a great deal of climate science research, misinforms the public, and, most importantly, makes practical solutions more difficult to achieve.


In response to this revelation by Brown, the editor in chief of Nature responded that “when it comes to science, Nature does not have a preferred narrative” (Woolfolk 2023). As a result, she added, “[W]e are now carefully considering the implications of his stated actions” as “they reflect poor research practices and are not in line with the standards we set for our journal.” She also noted that peer review concluded that Brown and his colleagues had ignored other important variables but they had “argued against including” them nonetheless. Brown has disputed this assertion on social media (Woolfolk 2023).


A number of scientists have told me over the years that they have had to include the influence of climate change in their research or to overstate its importance to obtain funding or to secure publication. However, it is impossible to prove that Brown’s paper would not have been accepted had issues other than climate change been included. Although he claims the decision to slant the paper to favor publication by Nature was his alone, some of his colleagues have distanced themselves from Brown’s actions, although they have not suggested that the paper was biased (Woolfolk 2023). They stand behind the methodology and conclusions of the paper—and they must since their names are on it—but distance themselves from Brown’s criticism of journals like Nature. Brown’s home institution, San Jose State University, summarized the situation among the seven co-authors of the paper: “[T]he study’s lead author expressed his opinion about the peer review process, which has no impact on the validity of the work” (Woolfolk 2023).


As I write this (October 2, 2023), the article remains published, and no retractions or notes exist on the Nature website. Brown, meanwhile, left San Jose State in 2022 and now works for the Breakthrough Institute. This change of employer “gave him freedom to critique the academic system and its publish-or-perish incentives that he says undermine sound science” (Woolfolk 2023). The academic system has long been intolerant of those who express dissenting views of the climate change alarmist narrative (see Vrielink et al. 2011; Legates 2016).


It would seem that, rather than base decisions on defensible science, many journals—including some of the most prestigious—select articles based largely on their support of the alarmist narrative. As a Wall Street Journal editor put it in commenting on Brown’s revelations, “Scientific journals and preprint servers aren’t selective about research quality. They’re selective about the conclusions. If experts want to know why so many Americans don’t trust ‘science,’ they have their answer. Too many scientists no longer care about science” (Finley 2023).


Climate science is truly in a perilous situation. We hope this book will contribute to its recovery.
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CHAPTER 1


Introduction Life after Climate Change—Better Than Before


BY E. CALVIN BEISNER


CHAPTER SUMMARY


Between the extreme opinions of climate change—from viewing it as an existential threat to considering it a hoax—there is a broad spectrum of views about its causes and consequences and how to respond. This book discusses key facets of this global controversy to provide a basis on which to develop well-reasoned climate policy in the interest of human welfare in a well-stewarded natural world.


This book reviews the evidence that human-induced climate change is real but not catastrophic. Progress in human welfare is evident in the tremendous strides to conquer poverty over the last two centuries, with more remaining to be done. While climate change poses no existential threat to humanity, ill-informed climate policy does threaten economic systems and hence human welfare. Further progress will be slowed or reversed if societies are deprived of access to abundant, affordable, reliable energy sources. Instead, economic development can fund the adaptation measures that protect against climate-related effects. Those will have better results than ineffective and self-defeating efforts to suppress greenhouse gas emissions to mitigate climate change.


Climate change is an existential threat. A crisis. “Code red for humanity,” to quote the United Nations secretary general (IPCC 2021). Everyone knows it. Everyone who knows anything, anyway. Some people disagree. But they needn’t be engaged. They can be written off, instead, as a lunatic fringe, “global warming denialists,” “climate deniers,” “science deniers.” After all, one of them titled a book on climate change The Greatest Hoax. Obviously that’s nonsense.


Climate change is a hoax. Not happening. Only Commies say it is, and they’re using it as a rationale to overturn the global economic order. After all, “. . . we redistribute de facto the world’s wealth by climate policy,” to quote former Intergovernmental Panel on Climate Change (IPCC) co-chair Ottmar Edenhofer (Pötter 2010), and the task of the Paris climate summit was to “transform the economic development model for the first time in human history,” to quote Christiana Figueres, former executive secretary of the United Nations Framework Convention on Climate Change (Marijnissen and Zaccheo 2016).


Between those two ends of the spectrum, there are all kinds of views about the causes, pace, magnitude, and consequences of climate change, now and into the distant future, and how, if at all, people should respond to it. Danish statistician and environmentalist Bjørn Lomborg, for instance, thinks life after climate change will be “better than you think” (Lomborg 2023). That, of course, could mean it will be much worse than it is today, but not as much as you think. Or it could mean it will be much better than it is today.


This book will help you navigate the troubled waters of this global controversy to reach a well-reasoned conclusion.


It’s easy to mistake where people stand, especially when caricature abounds. All who question “catastrophic anthropogenic global warming,” according to RationalWiki (whose articles often fall well short of exclusively rational—and RationalWiki is not associated with Wikipedia [Wikipedia n.d.]), are “global warming denialists,” and indeed the very phrase, or its initials (CAGW), is a “snarl word” (RationalWiki n.d.a), “a derogatory label that can be attached to something (or even to people), in order to dismiss their importance or worth, without guilt” (Rational Wiki n.d.b). Hmmm. Are global warming denialism, denial, denier, and denialist—terms RationalWiki uses seventy-six out of the eighty times it uses any word starting with deni- in its article on “Climate Change” (excluding its list of references)—“snarl words”?


I’m not picking low-hanging fruit. RationalWiki isn’t alone in using such terms. Google searches on May 18, 2023, found


1. 8,220 uses of “climate change denialist”;


2. 8,350 uses of “global warming denialism,” including an article published by one of the world’s foremost academic publishing houses, “Addressing Global Warming Denialism” (Rotman 2020);


3. 73,600 uses of “climate denialism”;


4. 41,600 uses of “climate change denialism”;


5. 464,000 uses of “climate change deniers”; and so on for variations on the theme.


Ironically, sometimes skeptics of CAGW who affirm both that the world has warmed significantly over the past 150 years and that human activity has contributed significantly to the warming shoot themselves in the foot. Thus U.S. Senator James Inhofe (R-OK) allowed his book to be titled The Greatest Hoax (Inhofe 2012), making it the perfect target for ridicule. Yet its introduction begins, “Since July 2003, when I stood alone on the Senate floor and declared that man-made catastrophic [emphasis mine] global warming was the greatest hoax ever perpetrated on the American people....” Inhofe didn’t deny that the world had warmed or was still warming. He didn’t deny that human action could have contributed to it. What he denied was that it was catastrophic.


Reasonable People Do Question CAGW


Granted such epithets for those who question CAGW (but almost without exception acknowledge AGW), many people would be surprised to learn that in 1998 over one hundred scientists signed “The Leipzig Declaration on Global Climate Change” saying that “the dire predictions of a future warming have not been validated by the historic climate record, which appears to be dominated by natural fluctuations, showing both warming and cooling” and rejecting the view that “envisages climate catastrophes and calls for hasty actions” (Singer 1998). They would also be surprised to learn of the publication, a decade later, of Lawrence Solomon’s The Deniers: The World-Renowned Scientists Who Stood Up against Global Warming Hysteria, Political Persecution, and Fraud, which told the stories of twenty-four eminent scientists who affirmed AGW but rejected CAGW (Solomon 2008). Or that over thirty-one thousand American scientists—including over nine thousand with Ph.D.s, including a former president of the U.S. National Academy of Sciences—signed a statement saying,


There is no convincing scientific evidence that human release of carbon dioxide, methane, or other greenhouse gases is causing or will, in the foreseeable future, cause catastrophic heating of the Earth’s atmosphere and disruption of the Earth’s climate. Moreover, there is substantial scientific evidence that increases in atmospheric carbon dioxide produce many beneficial effects upon the natural plant and animal environments of the Earth. (GWPP [1998] 2007)


The chapters that follow should set aside such oversimplifications, indeed mischaracterizations, of why anyone might oppose action on climate change. Written by nine climate scientists (David R. Legates, Roy W. Spencer, Patrick J. Michaels [with final edits, after his death, by John R. Christy], Michael Connolly, Ronan Connolly, Willie Wei-Hock Soon, Anthony Lupo, Nicola Scafetta, and Vijay Jayaraj), two energy scientists/engineers (Robert A. Hefner and Bill Peacock), and two environmental and energy economists (Timothy Terrell and G. Cornelis van Kooten), these chapters offer comprehensive scientific, engineering, and economic reasons to “oppose [some] action on climate change.” No honest reader can write them off as “climate change deniers,” let alone “climate deniers” or “science deniers.” They present powerful evidence that anthropogenic (human-induced) global warming/climate change, while real, is not now and will not become a crisis, a catastrophe, or—despite ill-informed claims to the contrary—an “existential threat” to human or planetary well-being; that its benefits to humanity and the rest of life on Earth could very well outweigh its costs; and that attempting to curb it by mandatory transition from fossil fuels to wind, solar, and other so-called “green” or “renewable” energy sources would do far more harm than good not only to humanity but also to the ecosphere.


Indeed, that transition would slow, stop, or reverse the conquest of poverty and the high rates of disease and premature death that invariably accompany it for billions of people around the world and would force back into poverty hundreds of millions to billions more who have achieved prosperity and the health and longevity that accompany it by depriving them of the abundant, affordable, reliable energy indispensable to lifting and keeping any whole society out of poverty.


Better Than Today—Really?


One more point to develop: I said above that life after climate change will be better than today (unless we largely abandon fossil fuels to pursue mitigation rather than adaptation). Why? Because poverty is a far greater risk to human health and life than anything related to climate and weather. Our ancestors before the Industrial Revolution, who lived on the purchasing power equivalent of perhaps a dollar a day, could do very little to protect themselves from severe cold, heat, drought, flooding, hurricanes, tornadoes, or any other extreme weather or its consequences—like wildfires. If the purchasing power of your income isn’t many times better than that, you can’t thrive in the greatest tropical paradise. No wonder, then, that average life expectancy at birth before the Industrial Revolution was about twenty-seven years, and nearly half the children born died before their fifth birthdays. But if you have purchasing power equivalent to that of the bottom quintile of Americans, you can thrive in any climate from the Arctic Circle to the Sahara Desert to the Brazilian rainforest. You can build structures to protect yourself from extreme weather, you can predict when it’s coming, or, in the case of very fast-developing things like tornadoes, at least give enough warning for people to take shelter. You can build flood control channels, water-storage systems, aqueducts, canals, irrigation systems, and so on, to protect against floods and droughts. No wonder, then, that the average number of human deaths per year from extreme weather events has fallen by over 98 percent in the last hundred years (Lomborg 2021). Put simply, prosperity protects against climate-related disasters and hence against global warming—or cooling.


Now, what will climate change do to the world’s economy? Will it make our descendants poorer than we are, leaving them more vulnerable to climate-related disasters?


William D. Nordhaus, who in 2018 won the Nobel Prize in economics, integrated climate and economic models to project GDP per capita under various IPCC scenarios of climate change (Nordhaus 2018). Statistician Bjørn Lomborg showed that Nordhaus’s data entailed that, with no damage from climate change, global GDP per capita, in constant purchasing-power-parity dollars, would likely rise from about $15,000 in 2019 to 4.73 times as much, over $71,000, in 2100. With damage from the most likely scenario of climate change, GDP per capita would multiply 4.56 times instead of 4.73 times. The loss from climate change damage? Just 3.9 percent—and not 3.9 percent of today’s GDP, but of a GDP nearly 5 times higher than today’s.


Are Nordhaus and Lomborg’s calculations overly optimistic? Not likely. Indeed, they’re probably overly pessimistic.


G. Cornelis van Kooten documents in chapter 15 that, according to the IPCC, global per capita purchasing power in 2100 is projected to be at least two and a half times what it was in 2005. That’s the worst of five GDP per capita scenarios (SSP3), according to the IPCC, and it’s unlikely, because it assumes population grows to 12.8 billion (which is highly unlikely; see Kurtz 2005; Last 2014; Callegari and Stokes, 2023) and the world fails to adopt low-carbon energy technologies, leading to the second-highest carbon dioxide levels (and hence second-highest global warming and second-highest harms from the warming). In the best of the five GDP per capita scenarios (SSP5), global per capita purchasing power in 2100 is projected to be sixteen times what it was in 2005, but that, too, is unlikely, because while it reasonably assumes population grows to 8.6 billion in 2050 and declines to 7.4 billion in 2100 (which is fairly likely, per the sources last cited), it also unreasonably assumes, as van Kooten puts it, “absurdly large increases [in income] accompanied by high energy requirements and CO2 emissions.” IPCC’s first, second, and fourth scenarios are all more likely than either the first or fifth; in them, global per capita purchasing power in 2100 is approximately nine, seven, or four times what it was in 2005.


What this means, so far, is that the average person at the end of this century will almost certainly have at least four times the purchasing power of the average person in 2005, and quite possibly seven to nine times. But that’s not all. Growth in purchasing power will happen faster in less developed countries than in highly developed countries. As van Kooten continues, “[T]he poor get richer faster than the rich. In the worst scenario, SSP3, the average real incomes of Middle East and African countries are assumed to increase nearly fourfold by 2100; under SSP5, it rises to almost 33 times current income.” One study projects that Africa will produce about 130 times as much in 2100 as it did in 2020; Asia, about 16 times; Oceania, about 10 times; North, South, and Central America, about 6 times; and Europe, about 5 times (Hooke and Alati 2022). In none of those regions is population likely even to double, but if it did, in each, the average African would still be producing 67 times as much as in 2020; the average Asian, 8 times; Oceanian, 5 times; North, South, or Central American, almost 4 times; and European, 2 times.


The implications are stark for the question “Will life be better or worse after climate change?” There is no reason to think it will be worse. Climate change might make it a little bit less better, but it won’t make it worse. Instead, life will be better, much better, after climate change than before it.


These are bold claims. Skeptical? Read on.


What’s Ahead in This Book


The following fifteen chapters will provide solid scientific, engineering, and economic reasons to think that human-induced climate change, while real, is extremely unlikely to become catastrophic and that adaptation rather than mitigation (trying to control global temperature) will have better results for humanity and the rest of life on Earth.


Chapter 2 traces the history and politics of the climate change movement. In chapters 3–10, nine climate scientists explain how Earth’s climate works (chapter 3), how climate scientists seek to model Earth’s climate to anticipate future climate change (chapter 4), and the roles of the Sun (chapter 5), oceans (chapter 6), evaporation, precipitation, and clouds (chapter 7), and greenhouse gases (chapter 8) in shaping Earth’s climate. Chapter 9 examines the “holy grail” of climate change: how much global-average temperature is likely to rise in response to our additions of carbon dioxide and other greenhouse gases, and chapter 10 describes the likely effects of warming.


In chapters 11–16, five scholars in the engineering and economics of energy, two with expertise also in climate science, explain why and how human thriving depends on abundant, affordable, reliable energy and what are the best sources of that energy (chapters 11, 12, and 13); the costs and benefits of energy options (chapters 12 and 15); how economics can contribute to the development of sound climate and energy policy (chapter 16); and how and why the rush to transition from fossil fuels to wind, solar, and other renewable energy sources threatens to stall or reverse the conquest of poverty in the less developed world and even push hundreds of millions of people in the more developed world back into poverty—with consequences far more dire than those of climate change itself (chapter 16).


The book concludes with an appendix, “Climate Papers You Should Read,” by David R. Legates, which lists and summarizes forty-four important peer reviewed papers, published from 1896 through 2023, that are crucial contributions to our understanding of climate change.
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CHAPTER 2


The History and Politics of “Climate Change”


BY DAVID R. LEGATES


“People with a sense of fulfillment think it a good world and would like to conserve it as it is, while the frustrated favor radical change.” 
 —Eric Hoffer


CHAPTER SUMMARY


More than thirty years ago, climate research employed classical scientific inquiry using deductive and inductive reasoning with observations to test hypotheses. Then post-normal and relativistic post-modern science emerged that incorporated subjective interpretations and the proposition that results are only valid in the context of belief systems. The existence of scientific truth could thereby be denied, and facts would no longer matter. These approaches were embraced to support the activism of concerned scientists and environmental groups since they negate rigorous scientific refutations of their agendas. Influence and funding opportunities flourished, accessing the political arena through assertions of “science experts.”


In the mid-1970s, fears over global cooling gave way to concerns about global warming. Activist scientists pushed for greater international attention, culminating in the creation of the United Nations Intergovernmental Panel on Climate Change (IPCC). IPCC participants are appointed by government regulators, nongovernmental organizations, activist scientists, and international organizations. Coincidentally, perhaps, in the late 1980s significant political pressure and increasing media attention were emerging from events such as alarmist U.S. congressional testimonies in June 1988.


Debate among dissenting voices once characterized scientific advancement, but insistence upon a consensus is now accompanied by groupthink, emotionalism, intimidation, ad hominem attacks, suppression of dissent, and gross oversimplifications that cheapened science. Climate change is now a well-funded and orchestrated ecosocialist campaign to transform global society through wealth redistribution. Climate summits have become economic summits, and environmental policy has become social engineering, as evidenced by initiatives from the World Economic Forum’s “Great Reset.” True scientific inquiry has been relegated to obscurity.


“Climate change” has become as much of a political debate as it is a scientific argument. Billions of dollars are spent each year on attempts to mitigate and to adapt to a changing climate—and yes, some of it is spent on the science. But more than half a century ago, climatology was a poor stepchild in the study of atmospheric science, and, when scientists began to realize that our climate did indeed change, it was global cooling that changed the paradigm. How did “climate change” become the most important scientific challenge of our lifetime?


Greenhouse Gases as Agents of Climate Change


Svante August Arrhenius (1859–1927) is largely viewed as the father of our understanding of the “greenhouse effect.” After studying electrolytes and discovering the concept of ions—for which he narrowly received a Ph.D. degree but was awarded a Nobel Prize in 1903—he turned his attention to how carbon dioxide in the atmosphere absorbs electromagnetic radiation and its impact on the climate of the Earth (Baliunas and Soon 1999). However, Arrhenius was not the first to suggest the warming potential of greenhouse gases.


As early as 1807, Joseph Fourier (1768–1830) studied the Earth’s temperature and observed that the surface of the Earth should be much colder if solar radiation were the only factor considered. He ultimately concluded in 1822 that the radiative importance of greenhouse gases was less than other variables—he suggested that the temperature of space itself might contribute to a warmer Earth—but that the greenhouse effect exists, which is the first instance of a scientist noting the importance of the radiative impact of trace gases (Fleming 1999). In 1859, John Tyndall (1820–1893) performed the first reliable experiments on the ability of some gases (notably water vapor and carbon dioxide) to absorb infrared radiation and concluded that water vapor was the most important greenhouse gas. Tyndall further speculated that changes in greenhouse gas concentrations might have been responsible for the geological record (Baliunas and Soon 1999).


Arrhenius calculated a figure for climate sensitivity (that is, the change in temperature for a doubling or halving) due to atmospheric carbon dioxide concentration—4°C (7.2°F). While this value matches well with the range of consensus values suggested by the Intergovernmental Panel on Climate Change (IPCC) (Baliunas and Soon 1999), this number was pure speculation since Arrhenius could only rely on measurements of the electromagnetic spectrum between 0.3 and 3 microns; indeed, major absorbing bands of carbon dioxide exist at about 15 microns, which could not be measured in Arrhenius’s time, due to the lack of equipment necessary to measure infrared radiation longer than 9.5 microns (Baliunas and Soon 1999; Fleming 1999; Rogalski 2012). Indeed, as Arrhenius (1896, 248) noted, “... [at this time,] we possess no direct observations of the emission or absorption of [water vapor or carbon dioxide].” Nevertheless, Arrhenius concluded,


We often hear lamentations that the coal stored up in the earth is wasted by the present generation without any thought of the future, and we are terrified by the awful destruction of life and property which has followed the volcanic eruptions of our days. We may find a kind of consolation in the consideration that here, as in every other case, there is good mixed with the evil. By the influence of the increasing percentage of carbonic acid [carbon dioxide] in the atmosphere, we may hope to enjoy ages with more equable and better climates, especially as regards the colder regions of the earth, ages when the earth will bring forth much more abundant crops than at present, for the benefit of rapidly propagating mankind. (1908, 63)


Before the Storm—When Climate Did Not Change


The Second World War led to a renaissance in meteorology. Military campaigns needed real-time meteorological observations and short-term forecasts to facilitate bombing raids and aerial reconnaissance, parachute drops, surface tractionability for troops and mechanized vehicles, and ship movement for naval operations (Laboratory of Climatology 1954; Durschmied 2012, 333; Galvin 2020). Developments in meteorological concepts also arose from the war efforts, most notably, the jet stream (Maksel 2018). Pilots of B-29 flights discovered that westward flights (in mid-latitudes) encountered strong headwinds while eastward flights experienced equally strong tailwinds. The strong winds at higher altitudes made bomb drops less accurate and often caused planes to run out of fuel and crash before returning to base.


Consequently, atmospheric science departments experienced a considerable increase in interest and enrollment. The need to train a new cadre of meteorologists to support not just the military, but all aspects of life, including air travel and emergency preparedness, led many to go into meteorology. Meteorology was a very science- and math-oriented discipline, and all the “action” in the atmosphere was believed to occur on shorter (meteorological) timescales. Climate, however, was little more than an actuarial science with a basic course in statistics providing the only math needed by a climatologist. The Dust Bowl, for example, was identified as a human-induced change in the local climate, but the belief was that these changes were local and did not have global meteorological significance. These beliefs are elucidated in the quintessential work Man’s Role in Changing the Face of the Earth (Thomas 1956).


While meteorology developed as a discipline, climatology fell behind. As an actuarial science, climatology was simply the study of the average state of the atmosphere, its variability, and its extremes. Adding to this stigma was the use of phrases such as “climate is average weather” and “climate is what you expect; weather is what you get.” These further underscored the belief that climate was not dynamic—all the atmospheric energy and variability was contained in the weather, and climate was simply descriptive. This led to the misunderstanding that climate does not change (except, of course, on glacial or astronomic timescales), and therefore one could erroneously expect the Earth’s climate to be constant.


A Change to the Status Quo


Some climatologists, however, did not accept their lot in atmospheric science and saw that climate could indeed be affected by human activity. Pioneering scientists such as Helmut Landsberg (Landsberg 1981) and Stanley A. Changnon Jr. (Changnon et al. 1971) investigated the urban heat island around Washington, D.C., and St. Louis, Missouri (called the METROMEX experiment), respectively. Other pioneers, such as C. Warren Thornthwaite, studied the impact of land-use changes on the climate, or topoclimatology, as he defined it (Thornthwaite 1954; 1957), and Jerome Namias focused on the interface between meteorology and climatology through long-range forecasting as it manifests itself within ocean-atmosphere interactions (Roads 1998). What resulted from these studies was the realization that local effects could alter meteorological observations and affect our understanding of climate. Moreover, local climates can and do change because of human activities so that, indeed, climate is more than simply an actuarial science.


That the atmosphere itself could be changed by human activity was also a novel concept. Reid Bryson, founder of the University of Wisconsin–Madison’s meteorology department and its Center for Climatic Research, observed on a flight over India that dust obscured the view of the ground, which made him a strong proponent of atmospheric dust as an agent for climate change (Bryson 1974; Bryson and Goodman 1980). Hubert H. Lamb, founder of the Climatic Research Unit at the University of East Anglia, also felt that aerosols were increasing, due to both human and volcanic activity (Lamb 1970). These and similar observations led to a concern during the 1970s that global cooling might be the pattern of human-induced climate change, a concern reflected in books like The Cooling (Ponte 1976) and The Genesis Strategy (Schneider 1976). Indeed, an evaluation of the trend in global air temperatures indicated that the planet seemed to be cooling. As Stephen Schneider noted,


The last 200 years have been unusually warm when compared to the last 1,000. But there is considerable evidence that this warm period is passing and that temperatures on the whole will get colder. For example, in the last 100 years mid-latitude air temperatures peaked at an all-time warm point in the 1940’s and have been cooling ever since. (Shapely 1976)


The consensus of scientists of the day indicated that the planet was headed toward a new ice age, and the posited solutions were necessarily draconian. Ponte (1976), for example, noted efforts toward mitigation of global cooling that included damming the Mediterranean Sea to restrict the flow of warm, saline water into the Atlantic Ocean or covering Arctic ice with coal dust to change the albedo and absorb more solar radiation. Climate was now changing, and, if unchecked, these colder temperatures would lead to global-scale famine and political instability. Noting the extreme weather of the early 1970s, Schneider (1976, 4) concluded that “there is growing evidence that such damaging weather may occur more frequently in the next decade than in the last one.” Indeed, as Hecht and Tirpak (1995, 377) note, “[I]t is ironic that the propelling concern for climate research in the 1970s was the possibility of climate cooling, rather than climate warming” [emphasis original].


The “Sign” of Climate Change Turns


As the 1980s unfolded, several major changes occurred in both the observational networks and the observations themselves that caused “global cooling” to turn around and become “global warming.” Prior to 1980, our observational network was station-based. Data on air temperature, precipitation, and other meteorological variables were recorded at individual stations located around the terrestrial landscape. Observations were made near the surface at a height comfortable to an average person, or about 1.5 m (~5 ft.). These data were spatially biased; that is, they tended to be in mid-latitudes, in developed countries, near the coasts, and at lower altitudes. Measurements were sparse in both the tropics and polar regions, at high altitudes, in deserts and rainforests, and—most notably—over the oceans, which cover about 71 percent of the Earth’s surface. Moreover, these data also were temporally biased in that entire networks were begun and ended because of political upheaval or funding issues. For example, the extensive weather network in Japan ended abruptly in 1945 because of Japan’s surrender to the Allies.


Following the launch of the TIROS series (Television InfraRed Observational Series) of weather satellites in the 1960s and the Nimbus series of weather satellites launched in the 1960s and 1970s, satellite observations of weather began in earnest with polar-orbiting satellites in 1979 (Smith et al. 1986). The advantage that satellite measurements have over surface-station observations is their near complete temporal and spatial coverage. In addition, they are far less affected by local impacts (for example, the urban heat island or urban pollution), station moves, and instrumentation changes (Groisman and Legates 1994). And after a decade of observations, satellite estimates of air temperature were beginning to indicate that global air temperatures were rising, not falling.


At the same time, several major political and environmental changes were occurring around the globe. Many groups, such as Greenpeace and the Union of Concerned Scientists (UCS), had been founded on concerns over nuclear weapons testing and military/nuclear proliferation (Greenpeace: Biagini and Sagar 2004; Santese 2020; UCS: Moore 2009; UCS 2023). But in the late 1980s, the Soviet Bloc nations began to collapse, and the risk of nuclear war seemed less likely. Rather than claim a victory and move on, however, these organizations chose to turn their efforts toward another cause, and the emerging cause célèbre in the late 1980s and early 1990s was global warming.


The History of “Climate Change”


To understand how climate change came to be perceived as an existential social and political issue (or threat), as it is today, one must first understand how science has changed. “Normal” science is usually described by the scientific method, which relies upon accurate observations to verify or falsify scientific theories. It focuses on theory and model development using observational data to prove, or disprove, our view of the real world. Formalized by Karl Popper (1934), the scientific method—or deductive reasoning—begins with observations of the real world. These observations allow scientists to posit questions about how the world works, from which formal hypotheses can be drawn. To test these hypotheses, experiments are devised from which results either confirm the validity of the hypothesis or reject it. In either case, the results provide new insights into how the observations are to be interpreted, or maybe even suggest other observations that might be beneficial, or possibly yield new questions to ponder.


Aristotle proposed an alternative view of the scientific method that combines deductive reasoning with an alternative path of scientific inquiry—called inductive reasoning. While deductive reasoning proceeds by proposing and validating hypotheses, inductive reasoning generalizes observations to provide new theories. So, while deductive reasoning proceeds by using a general concept (a hypothesis), tested by specifics (observations), inductive reasoning uses the specifics to derive general concepts (Losee 2001). Historically, science has advanced through both means of inquiry.
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