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ABSTRACT 
 
 
This project examines the identification and implementation of societal level changes in an ethical 

manner within and across national boundaries with primary consideration for future innovations 

which will eliminate climate change as a threat to global society. The final analysis draws 

conclusions regarding the practicality of relying more heavily on organizational structural changes, 

technological competition and cooperation, and morally acceptable value systems to establish paths 

towards a clean energy future to help prevent the devastating effects of unchecked climate change. 

The Will to do something about climate change has grown and will continue to grow even in the 

face of outright denial and sketchy scientific studies. However, that Will must reach a criticality 

which can overcome the barriers contained within current herd moralities. The combined Will to 

address climate change has not yet reached this critical point and is awaiting a moment like 

Nietzsche’s Zarathustra. We have gone into the cave to reflect on climate change, but have not yet 

come out. 
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INTRODUCTION 
 

Climate change in the 21st century continues to receive near global consensus as one of 

the greatest threats to human existence impacting both developed and developing nations 

regardless of their political ideology, social structure or economic wealth. As the scientific body 

of evidence grows and international mitigation efforts continue to expand the growing societal 

Will to fight climate change has steadily increased, aided by advancements in technology and 

expressions of support via focused public policy. However, it has become increasingly difficult 

to forecast how current policy and technology efforts will get us to a point where climate change 

is adequately mitigated to levels recommended by the global scientific community. Despite the 

monumental efforts embodied in policy frameworks and technology developments the 

predictions by credible scientific bodies indicate that we are still on a trajectory to fall short of 

limiting the rise in global temperatures and the ensuing devastation that is expected to result. 

Policy and technology are strong enablers in the fight against climate change with each 

relying on each other for adoption and effectiveness. Reliance upon policy intentions alone can 

be misleading unless the expressions are reinforced with positive actions, in this case actions 

which mitigate climate change in accordance with ratified treaties and public policies. The 

collective agreement of both political leadership and global citizenry along these lines could be a 

strong force in driving forward the necessary positive actions to combat climate change. 

However, even with the current widespread and growing levels of political and public support 

the scientific evidence still suggests that we are losing the battle on climate change.  

 Invention and technology development also create options for new methods of mitigating 

climate change, with the hopeful goal of stopping and reversing its effects. Policy and 

economics stimulate investment and demand for new technologies and affect the business 

dynamics for introducing them into society and the marketplace. The symbiotic interaction of 
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policy and economic efforts    can be characterized by the expression “Technology Push - 

Demand Pull” whereby the technology realm creates capabilities while the market and policy 

realms help shepherd their introduction into society.1 This interaction can be powerful if it is 

properly fostered and coordinated between the public leadership and private industry. 

The expanding threat of climate change has been confirmed in each subsequent 

Assessment Report from the Intergovernmental Panel on Climate Change (IPCC), yet there is 

widespread agreement that the global community is not doing enough to mitigate its effects. The 

efforts of governments, public organizations and private industry reach certain levels of success, 

but fall short for either political or economic reasons. One reason is that the combined efforts of 

these institutions consistently encounter entrenched resistance from long standing forces. 

Altruistic tendencies may provide motivation to invent and innovate solutions for climate 

change, but the point where this motivation is overcome by business priorities or economic 

considerations can lead to sub-optimal or self-defeating consequences which undermine climate 

change action. While the consequences for the global citizenry should be regarded with the 

utmost respect and priority, innate human tendencies may need to be overcome to effect real, 

long term effectiveness to counter climate change. 

Veneer Theory put forth by Frans de Waal provides a model for how humans exhibit 

morally acceptable behavior while also possessing immoral tendencies.2 Ernest Becker described 

how fear is embedded not only within our everyday struggle for survival and security, but within 

the realization of our own mortality and finite existence.3 Fear and other natural instincts cause 

 
 

1 Hansen, Erik G., Florian Lüdeke-Freund, and Joel West, "Beyond Technology Push Vs. Demand Pull: The 
Evolution of Solar Policy in the U.S., Germany and China," 2017.  2-3. 
2 Frans De Waal, Primates and Philosophers: How Morality Evolved (Princeton, NJ USA: Princeton University 
Press, 2006). Veneer Theory suggests that within human nature our inner motivations form from basic instincts 
driven by such critical needs as safety and security. Fear is an overarching attribute of human nature. 
3 Ernest Becker, The Denial of Death (New York: Free Press, 1973). 
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humans to behave in a primal manner if left unchecked, and therefore systems of behavior must 

be instituted which curb destructive tendencies and allow productive and civil social interactions. 

Ethical systems provide an overarching veneer which people are expected to adopt which in turn 

helps to codify and control behaviors within societal systems. This veneer of moral values and 

ethics inspires accepted behavior and rational thinking, traits reflected in Aristotle’s Ethica 

Nicomachean and his works addressing the human search for The Good Life.4 The hidden basic 

nature of mankind, therefore, creates a risk towards dangerous action and irrational thought 

which can be difficult to detect from outward appearances. Within this paradigm exists the 

struggle of mankind to strive for ethical and reasonable goals, but behave in manners which 

contradict that pursuit: The reason Good People to Bad Things. Against this backdrop is the 

struggle for positive action on climate change and development of environmental sustainability. 

This project will examine the trajectory of both technology and policy related to climate 

change and question whether under the current constructs we can achieve the conditions whereby 

climate change will be adequately mitigated or eliminated. I posit that the current trajectory of 

both is inadequate to produce the necessary societal actions for reducing the global temperature 

rise limits put forth by the IPCC. Therefore, I propose a new trajectory whereby the necessary 

enablers for effective action on climate change are achieved through a combination of new U.S. 

governmental frameworks; instituting stronger international consortia for scaling existing 

technologies and discovering new breakthroughs; and adoption of new societal value systems. 

Chapters One, “The Limits of Technology Reliance,” discusses how the technology 

development landscape has evolved, particularly in the U.S., and included both great 

achievements and dilemmas for society. Technology development has occurred in waves 

 
 

4 Aristotle: Nicomachean Ethics, Cambridge University Press, 2000.  
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throughout history during periods which were shaped by the maturity of the technology at the 

time and the current socio-economic conditions. In each period, society faced similar questions 

regarding whether technology and the people who developed it could be trusted ethically and 

whether the technological prospects were grounded in balanced and reasonable foundations. 

Chapter Two, The Limits of Policy Reliance, begins in a similar manner to Chapter One 

by tracing how public policy has developed relative to climate change from the early beginnings 

of environmental stewardship to becoming a U.S. national security threat and eventually a global 

imperative. The global response in forming the UN Framework Convention on Climate Change 

(UNFCCC) has shown it effectiveness by withstanding the test of time, even in the face of an 

ebbing climate denial effort. However, even with its global success the UNFCCC’s influence 

remains muted as its work is sometimes in conflict with sovereign interests, which leads to the 

consideration as to what degree nations follow the policies and agreements which they support or 

sign. As with considerations in technology, policy must also be grounded in balanced and 

reasonable foundations for it have enough appeal to engender a positive response. 

Chapters Three, Constructs of Existing Value Systems, examines how our current value 

systems evolved and became instantiated in everyday life and what we can learn from them as 

we consider how they could be adapted into systems which lead towards more effective ways to 

address climate change. Philosophy and religion have informed and guided the moral values of 

societies throughout time, yet those values would sometimes be challenged for their relevance 

and applicability to the current times. Reflection of how past systems have influenced societal 

norms can help guide the path towards new systems for considering how to value climate change 

action in our discourse and politics. 
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Chapter Four, Constructs of New Value Systems discusses considerations for defining 

more informed values relating to the climate change. Informed by concepts contained in 

James Lovelock’s Gaian theory, the tenets of Cosmopolitanism and Thomas Kuhn’s The 

Structure of Scientific Revolutions there are ideas which could help create systems and 

structures focused on climate change. This leads into an analysis of the Military Industrial 

Complex which evolved during the late twentieth century and had significant impact on the 

behavior of the government and private industry for decades. A similar model for a Climate 

Industrial Complex (CIC) could provide an equally formidable force against climate change, 

but would need to be developed in a different manner. 

Chapter Five, The Path of Existing Structures explains the current trajectory of our 

efforts             against climate change including the path of renewable energy sources and outgrowths 

of the UNFCCC such as Mission Innovation and the Breakthrough Energy Venture. There 

have been successes and defeats in trying to develop large ventures to fight climate change, 

such as the DESERTEC project, however there are promising contributions which could be 

realized from investments in certain Negative Emissions Technologies (NET) to reduce the 

impact of climate change. 

Chapter Six, Framework for Achieving Social Will to Power provides summative 

conclusions which should be considered in the domestic and international realms, along with 

influences which should guide moral and philosophical considerations. A specific proposal for 

a U.S. Agency for Climate Change (USACC) provides a tangible foundation for empowering 

the  domestic agenda while international empowerment occurs more through harnessing the 

cooperative and competitive instincts of nations to deliver the scientific advances which will 

usher in new technologies. These enablers will need the backdrop of new value systems which 
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can provide the public Will to see them come to fruition. That Will is moving the right 

direction, but has not reached the criticality needed to provide assurance that we will succeed 

in stopping and reversing climate change.  
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CHAPTER ONE: THE LIMITS OF TECHNOLOGY RELIANCE 

 

Evolution of the International Technology Landscape 

 Technological advancement has brought forth great achievements and advancements 

across a multitude of disciplines over modern times. The rapid social and economic rise of 

western civilization during the Industrial Revolution of the mid-nineteenth century, particularly 

in the U.S. and Great Britain, is credited in large part to the ability to develop and capitalize on 

advancements in technology. The process of technological discovery and invention can create a 

positive forcing effect whereby technology builds upon its own success, meaning that 

discoveries often times bring forth newer capabilities and newer knowledge which then lead to 

more discoveries, more knowledge, and so on. Technological developments have accelerated in 

subsequent decades, trying to satisfy various human needs, achieve greater prosperity and 

discover new knowledge. As a result, human lifestyles over time have become more closely 

intertwined with, and in some cases dependent upon, technology. This phenomenon was 

described by prominent mathematician John von Neumann in the early twentieth century when 

he observed the "ever accelerating progress of technology and changes in the mode of human 

life, which gives the appearance of approaching some essential singularity [between humans and 

machines].1 This evolving interaction between technology and human life raises considerations 

regarding the future prospects and ethical legitimacy of this synergy and where it may lead 

mankind.  

First, it must be considered whether technology and the people who develop it can be 

trusted to deliver advancements that are consistently grounded in ethics. The goal of this 

 
1 Murray Shanahan, The Technological Singularity. MIT Press, 2015. 233. 
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consideration is not to pass judgement on specific individuals or groups, but rather to investigate 

if the technological development process in general contains inherent limitations when 

addressing ethical ramifications. Secondly, when measuring the expectations for technology’s 

capability in the future it must be determined if the expected prospects are grounded in balanced 

and reasonable foundations. The goal of this consideration is to determine if the promises of 

technology are sometimes overstated or may produce problematic issues which may not be 

foreseen during conceptualization.  

 In 1937 American sociologist Read Bain attempted to define technology as "all tools, 

machines, utensils, weapons, instruments, housing, clothing, communicating and transporting 

devices and the skills by which we produce and use them.”2 Technology encompasses processes, 

techniques and tools whether it’s the beneficial, far reaching effects of the personal computer or 

the destructive capability of the hydrogen bomb. This broad description attempted to encompass 

the perceived scope of technology at the dawn of the Industrial Revolution highlighting both its 

tangible material aspects and intangible human aspects. Over time this definition expanded to not 

only include produced goods and instruments, but broader aspects such as applied science and 

techniques for innovative reasoning.3 The symbiotic relationship between humans and 

technology has evolved over time into one which raises more ethically based questions which 

may need different frameworks for understanding than those used in the past. 

As mentioned above, Von Neumann envisioned the coming nexus of technology and 

human life enabled by his many contributions in the fields of physics, computer programming, 

economics and mathematics. In addition to his substantial contributions in these fields, Von 

 
2 Read Bain, "Technology and State Government," American Sociological Review 2, no. 6, 1937, 860-874.  
http://www.jstor.org/stable/2084365. 
3 Donald A. MacKenzie and Judy Wajcman, The Social Shaping of Technology, 2nd ed. (Buckingham Eng.): Open 
University Press, 1999. 

http://www.jstor.org/stable/2084365
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Neumann also applied his considerable theoretical and machine knowledge towards solving one 

of the most complex challenges of his time - weather forecasting. Near the end of his career he 

would shepherd the introduction of some impactful breakthroughs including the development of 

the world's first climate modelling software using a mainframe ENIAC computer.4 His 

groundbreaking efforts led to the first weather forecasting models and played a leading role in 

defining sea-air interchanges of energy and moisture and their impact on long term climate 

conditions.5 In 1955, as an early founder of weather forecasting he went on to connect 

anthropogenic greenhouse gas emissions (GHG) with global warming stating that "carbon 

dioxide released into the atmosphere by industry's burning of coal and oil - more than half of it 

during the last generation - may have changed the atmosphere's composition sufficiently to 

account for a general warming of the world by about one degree Fahrenheit."6 His scientific 

insights and techniques supported these prescient warnings, but Von Neumann was an optimist 

and believed that mankind could eventually overcome the challenges of global warning.  

 However, not all of von Neumann’s work would provide beneficial results for 

humankind. He was also an early member of the Manhattan Project, the wide-ranging U.S. 

government effort to produce a fission bomb near the end of World War II. Von Neumann would 

design the focusing lens that allowed the creation of the implosion style triggering device for the 

Fat Man design atom bomb dropped on Nagasaki in 1945. The implosion style detonation 

technique achieved great success and would eventually become the standard design for 

thousands of atom bombs to follow. At the end of WWII, the creators of the atom bomb were 

 
4 Jonathan Hill, Weather Architecture, London: Routledge, 2012. 216. 
5 Gilchrist. and Bruce, Remembering some Early Computers, 1948-1960 (New York: Columbia University EPIC, 
2006. 7-9. 
6 Norman Macrae, John Von Neumann (New York: Pantheon Books, 1992). p.16. * Von Neumann would go on to 
make predictions regarding the possibility for humans to alter weather patterns, but was cautious in his conclusions 
warning that there were complex processes to consider and the effects could not be predicted with high levels of 
certainty. 
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devasted to learn of the effects of their work after they observed the destruction in Hiroshima and 

Nagasaki.7 Robert Oppenheimer, the lead scientist for the program, would later remark that the 

physicists involved in the Manhattan Project had "known sin." Von Neumann's response was 

that "sometimes someone confesses a sin in order to take credit for it."8 With knowledge and 

experience of the fission bomb behind him Von Neumann would continue on his course and help 

lead efforts to design the more destructive fusion bomb (Hydrogen Bomb). Specifically, he 

collaborated with Klaus Fuchs to produce the first design of a triggering mechanism for 

detonating fusion bombs. Klaus Fuchs would later pass this design to the Soviet Union as part of 

one of the greatest espionage cases in U.S. history. Although the design would not be the final 

version adopted by the U. S. or Soviet Union, it proliferated hydrogen bomb knowledge and 

technology outside the confines of the U.S. In further pursuit of hydrogen bomb advancement, 

Von Neumann led the development of compact hydrogen bomb variants which could fit atop 

Intercontinental Ballistic Missiles (ICBM) which he and others deemed critical to achieve U.S. 

superiority over a rising nuclear armed Soviet Union. ICBM technology now placed the entire 

globe within range of nuclear missiles and could be used within minutes. The collective 

achievements of Von Neumann’s life spanned multiple disciplines for which he received many 

awards including the Navy Distinguished Civilian Service Award and recognition by President 

Eisenhower with the Medal of Freedom. By many measures of success, he provided substantial 

knowledge and scientific advancement for which he is rightfully remembered, while the politics 

of nuclear arms proliferation played out within political and military spheres.  

 
7 Paul Ham, "As Hiroshima Smouldered, our Atom Bomb Scientists Suffered Remorse," Newsweek, -08-
05T18:00:34-04:00, 2015. 
8 Macrae, John Von Neumann. 245. 



11  

 The 19th and 20th centuries gave rise to many other technological breakthroughs that are 

well known throughout the world for their contributions in meeting human needs and creating 

more prosperous lifestyles. Efforts to rank technological achievements in terms of their 

significance or effect have not been unanimous and often depend on the applicable field under 

question.9 Concurrently, technological developments happen against societal backdrops such as 

world wars, pandemics, political revolutions and economic upheavals. However, the ultimate 

success or failure of introducing technology into societal systems is often governed by business 

cycles which are focused on achieving maximum revenue and profit in the shortest amount of 

time. To achieve this goal a business must survive the Valley of Death in the entrepreneurial 

cycle which describes the critical and vulnerable phase that startup companies must go through 

whereby they must continue technology development while not receiving substantial revenue 

(Figure. 1). Technology winners and losers are often determined by business prowess and profit 

potential, and not by other attributes such as ethical considerations. The incorporation of 

technologies into social and cultural systems can be disruptive, yet they can also be more 

smoothly introduced with proper leadership from government and the business community.   

 

 
9 George Constable and Bob Somerville, A Century of Innovation: Twenty Engineering Achievements that 
Transformed our Lives, Washington, D.C: Joseph Henry Press, 2003. 
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Figure 1.  The Business Valley of Death for start-up companies. Firms must 
survive a period of time when there is no revenue and costs are rising as 
investment in operations is required. Capital from venture firms or other 
investment organizations is usually obtained in exchange for equity.  

 

Consider some well-known scientific advancements from the past two centuries which have 

received historical acclaim, but also created paradoxical outcomes: 

 

Penicillin. Discovered in 1928 in London by Scottish scientist Alexander Fleming, penicillin 

became a miraculous antibiotic which was later mass produced in the U.S. and credited with 

saving thousands of soldiers lives during WWII.10 Penicillin was further developed into newer 

forms over time increasing its effectiveness against different strains of bacteria and became more 

widely accepted across the scientific community and public. However, in his Nobel Prize 

acceptance speech Fleming warned of overusing the drug and the potential dangers of penicillin 

 
10 Eric Lax, The Mold in Dr. Florey's Coat: The Story of the Penicillin Miracle, New York: Holt, 2004. 
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resistance which is becoming an increasing concern in the medical field today, including the 

possibility of anti-biotic resistant strains which could devastate human life. 

 

Transistor. Invented in 1947 by a team of scientists at Bell Labs who later went on to win the 

Nobel Prize for Physics it enabled the development of solid-state electronic devices and the 

integrated circuit (IC) card. The IC card would later be the foundation for building more complex 

machines such as mainframe and personal computers.11 Transistor based computing is now the 

standard across the world where capability is measured by how many transistors can be etched 

onto a wafer of silicon. Moore’s Law suggested that every 18 months the number of transistors 

on a wafer could be doubled due to manufacturing breakthroughs.12 In today’s leading-edge 

systems transistors can be as small as four nanometers. The advent of transistor-based computing 

has provided social advancements such as the personal computer and also allowed the rapid 

development of military capabilities starting with the Cold War and into the 21st century.  

 

Nuclear power. After Critical Pile One (CP-1) became the first critical nuclear reaction in 1942 

at the University of Chicago, nuclear power developed along intertwining paths in the civilian 

and military communities. On August 6, 1945 the U.S. dropped the first nuclear bomb on 

Hiroshima, Japan. In 1957 the first commercial nuclear station becomes operational at 

Shippingport, PA. The developments of nuclear power and nuclear weaponry have accelerated 

since the mid-twentieth century leading to nuclear powered submarines, aircraft carriers and 

 
11 Ian M. Ross, "The Invention of the Transistor," Proceedings of the IEEE 86, no. 1 (1998), 7-28. 
12 Chris A. Mack, "Fifty Years of Moore's Law," IEEE Transactions on Semiconductor Manufacturing 24, no. 2, 
2011, 202-207. 
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cruisers and a burgeoning civilian nuclear power complex internationally.13 Evaluating whether 

nuclear power has been a benefit or detriment to mankind requires determination of value 

judgments on its merits.  

 

Some lesser known but also notable discoveries specifically related to climate change include:  

 

Chlorofluorocarbons (CFC). Frédéric Swarts invented the first chlorofluorocarbons which were 

used as refrigerants.14 His pioneering work would lead to their use in a variety of civilian and 

military venues until their effect on ozone depletion became more widely known in the late 

1970’s. Eventually CFC’s would be banned under the Montreal Protocol in 1987.15 

 

Wind Turbine. In 1887 James Blyth invented the first wind turbine used for generating electricity 

which he used to power his home in Maykirk, Scotland.16 He would develop a few more 

prototypes for use in small settings, but was never able to encourage commercial use of his 

design. It was not until 64 years later in 1951 that the UK would eventually place in operation its 

first public utility wind turbine. 

 

Technological revolutions have come in waves in modern time sometimes overlapping 

one another. The trajectory of technology development has led to a closer synthesis with human 

 
13 T. Rockwell, The Rickover Effect: How One Man made a Difference, United States: Naval Institute Press, 
Annapolis, MD (United States), 1992. https://www.osti.gov/biblio/467963. 
14 George B. Kauffman, "Frederic Swarts: Pioneer in Organic Fluorine Chemistry," Journal of Chemical Education; 
J. Chem. Educ 32, no. 6, 1955, 301. 
15 Montreal Protocol, "Montreal Protocol on Substances that Deplete the Ozone Layer," Washington, DC: US 
Government Printing Office 26 (1987), 128-136. 
16 "Renewable Energy and Role of Marykirk's James Blyth," last modified Jul 06, 
http://www.thecourier.co.uk/Community/Heritage-and-History/article/2332/renewable-energy-and-role-of-
marykirk-s-james-blyth.html. 

https://www.osti.gov/biblio/467963
http://www.thecourier.co.uk/Community/Heritage-and-History/article/2332/renewable-energy-and-role-of-marykirk-s-james-blyth.html
http://www.thecourier.co.uk/Community/Heritage-and-History/article/2332/renewable-energy-and-role-of-marykirk-s-james-blyth.html
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life, in both physical and ethical realms. The rate of development has also accelerated over time 

as new information and knowledge can be processed, synthesized and communicated at 

increasingly faster rates. This acceleration, while beneficial for the deployment of new 

technology, complicates the deliberation of ethical implications since there is often not enough 

time to fully debate the ramifications of the technology on human life across the globe. A brief 

description of the modern technological revolutions shows how they have become more 

pervasive in our lives and increasingly complex. 

 

First Industrial Revolution (1780–1840).  

Great Britain is often credited with being the center of gravity for the beginning of the 

First Industrial Revolution which started in the late eighteenth century and lasted until the mid-

nineteenth century. The profound impact of this period has inclined some to consider it as The 

Industrial Revolution and Great Britain as the First Industrial Nation, with some even comparing 

its influence to that of the Florentine Renaissance and French Revolution.17 The innovative and 

powerful economic and military advantages which sprung from this period provided the British 

nation with competitive superiority which far surpassed the European, American and Asian 

nations at the time.18 The rise of coal fired energy powered a transformation from agriculture to 

industrial based economic and social systems helping to usher in advances such as steam power, 

chemical manufacturing, iron and textile production and mechanized factory systems. Average 

income and population growth achieved unprecedented levels, with the standard of living in 

 
17 Peter Mathias and John Davis, The First Industrial Revolutions, Oxford: Blackwell, 1990, 1-24. 
18 Jeff Horn, Leonard N. Rosenband and Merritt Roe Smith, Reconceptualizing the Industrial Revolution 
Cambridge, Mass: MIT Press, 2010. 
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western civilization rising much faster than that of eastern nations.19 The spread of 

industrialization was strongly felt and welcomed in the U.S. especially in northern states which 

were rebuilding from a revolutionary war period as the threat of civil war began to emerge.  

 

Second Industrial Revolution (1870–1920) 

Also known as the Technological Revolution, this period also saw its share of invention 

and innovation though generally at a slower pace than the Industrial Revolution. More 

characteristic of this period was the widespread effect of industrial innovation outside of centers 

in the U.S. and Great Britain. The invention of the telegraph, telephone, automobile and railroad 

systems provided a freer flow of information and people while electrification systems spread 

power into industrial and residential centers. The knowledge from iron production methods 

helped develop the Bessemer Process for the production of cheap steel which greatly expanded 

railroad systems allowing the development of transportation networks for agricultural and 

manufacturing goods across the country from coast to coast. This period also saw a strong 

inclination towards urbanization in the U.S. especially, again, in the northern states. 

Reconstruction efforts which began near the end of the American civil war and extended for 

years afterwards favored the northern states and helped their economies recover at much faster 

rates than the South.  

 

Third Industrial Revolution (1950’s–present) 

Referred to more commonly as the Digital Revolution, the advent of digital electronics 

made possible by the transistor began a wave of computing and communications technology that 

 
19 E. A. Wrigley, "Reconsidering the Industrial Revolution: England and Wales," The Journal of Interdisciplinary 
History 49, no. 1, 2018. 9-42. 
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brought forth the Information Age with the ubiquitous availability of electronic devices and data 

access.20 Significant achievement s during this period include devices such as main frame 

computers, magnetic hard disc drives, CD-ROMs and DVD’s, personal computers and cell 

phones which empowered millions of people and changed the nature of the workplace. Personal 

productivity increased dramatically and the effects of globalization became more pronounced 

accelerated by the advent of the Internet and Internet Protocol (IP) based communications 

between people and machines. Aside from the explosion of consumer-based digital devices these 

capabilities also enabled the emergence of sophisticated weapons and platforms which changed 

the nature of military warfare and made armed conflict more lethal and more common.  

 

Fourth Industrial Revolution 

The Fourth Industrial Revolution was conceptually introduced by Klaus Schwab in an 

article in Foreign Affairs in 2015.21 Schwab was the Executive Chairman of the World 

Economic Forum (WEF) at the time and made this topic the subject of the WEF Annual meeting 

in 2016 during which time he also championed the inception the Centre for the Fourth Industrial 

Revolution in San Francisco.22 In 2016 he wrote his seminal book on the Fourth Industrial 

revolution which predicted a fusion of technologies in such fields as nanotechnology, genetics, 

robotics, 3D printing and artificial intelligence which he proposed would blur the lines between 

 
20 Irena Bojanova, "The Digital Revolution: What's on the Horizon?" IT Professional 16, no. 1 (2014), 8-12. 
doi:10.1109/MITP.2014.11. 
21 Klaus Schwab, "The Fourth Industrial Revolution," -01-26T14:45:54-05:00, 2016. 
https://www.foreignaffairs.com/articles/2015-12-12/fourth-industrial-revolution. 
22 "New Forum Center to Advance Global Cooperation on Fourth Industrial Revolution," accessed May 3, 2020, 
https://www.weforum.org/press/2016/10/new-forum-center-to-advance-global-cooperation-on-fourth-industrial-
revolution/. 

https://www.foreignaffairs.com/articles/2015-12-12/fourth-industrial-revolution
https://www.weforum.org/press/2016/10/new-forum-center-to-advance-global-cooperation-on-fourth-industrial-revolution/
https://www.weforum.org/press/2016/10/new-forum-center-to-advance-global-cooperation-on-fourth-industrial-revolution/
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the physical, digital and biological domains.23 The singularity convergence that Von Neuman 

envisioned had indeed accelerated and now appeared capable of maintaining that acceleration.  

 

Trajectory and Technology Reliance 

The acceleration of technology and commensurate high costs for development and 

distribution create limitations on the ability to implement good ideas since they often prove to be 

financially or economically impractical to implement. An example of these limitations can be 

seen in the Climate Stabilization Wedges model developed by Stephen Pacala and Robert 

Socolow in 2004 (Figure 2). 24 The model consists of 15 wedges which represent methods for 

reducing carbon emissions in 2054 by 1 GTC/yr or to reduce carbon emissions from 2004 to 

2054 by 25 GtC. Each wedge was contained within one of four groups representing different 

carbon emission reduction technologies and methods: Energy Efficiency and Conservation, Fuel 

Shift, Nuclear Fission and Forests and Agricultural Soils. Pacala and Socolow determined that 

seven wedges of the 15 needed to be successfully implemented to create a Stabilization Triangle 

that would flatten emissions at the current level of 2004 through 2054. The model helped to 

frame and quantify the impact of various technologies and practices providing a methodology for 

determining how to effectively lower carbon emissions on a global scale using combinations of 

wedges and maintain atmospheric carbon levels below 550 ppm. It conveyed how developing a 

portfolio of technologies, given adequate funding and public support, could overcome the global 

threat of climate change, or as Soclow stated, “we decomposed a heroic challenge into a limited 

set of monumental tasks.”  

 
23 Schwab, "The Fourth Industrial Revolution." 2016. 
24 Stephen Pacala and Robert Socolow, "Stabilization Wedges: Solving the Climate Problem for the Next 50 Years 
with Current Technologies," Science 305, no. 5686, 2004. 968-972. 
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Figure 2. Climate Stabilization Wedges. Source: Princeton University 

 

 While the Climate Stabilization Wedges model effectively communicated technologies 

and methodologies available it was also criticized for oversimplifying the magnitude of the 

social and political will necessary to implement any one or combination of wedges. They 

represented a cogent methodology for using technology to combat climate change, but were 

limited by their reliance on global decision making; slower than expected development of some 

technologies and expectations for financial investment. Politicians would reference the wedges in 

speeches, but there was not enough political will to enact legislation which would even begin to 

institute one wedge.25 

The Climate Stabilization Wedges model became somewhat obsolete over time. In 2010, 

Socolow wrote a follow-on article which reflected the inaction taken by global leadership on 

climate change. He asserted that given the rise in carbon emissions between 2004 and 2011 that 

now there would be nine wedges required instead of seven to achieve the original goals stated in 

 
25 "Princeton Profs Drive 'Wedges' into Policy Debate," last modified Jan 30, accessed 17 Jan, 2020, 
https://www.eenews.net/special_reports/climate_repair/. 

http://www.princeton.edu/puceg/resource/study_resource.html
https://www.eenews.net/special_reports/climate_repair/
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his original article with Pacala.26 The inability to take decisive, early action with the necessary 

scale essentially created a more immediate and expensive imperative for action. During this same 

period there were some assertions that 18-25 wedges may be needed given the projected rate of 

growth in emissions commensurate with an effort ‘with the scale and urgency of the Manhattan 

atom bomb project’.27 Since their development in 2004, none of the wedges has ever been fully 

realized on the scale envisioned. A similar situation may be evolving with a more recent 

expectation of technologies’ promise to conquer climate change.  

 

International Thermonuclear Experimental Reactor 

 An example of the limits of technology reliance is occurring today with the International 

Thermonuclear Experimental Reactor (ITER) project which is an international effort based in 

Cadarache, France to develop a prototype for a commercial fusion reactor. Nuclear fusion creates 

energy by combining light weight nuclei of hydrogen isotopes, most commonly deuterium-

tritium (DT), which thereby produces an energy release much more powerful than nuclear 

fission, hence the reason why thermonuclear (fusion bombs) are more powerful than atomic 

(fission) bombs. Some of the main benefits of fusion power include the lack of any radioactive 

waste products in its process which eliminates concerns regarding both safe environmental 

disposal and the possibility for nuclear proliferation. Additionally, the abundant supply of 

naturally occurring DT in the earths water supply could potentially provide energy for millions 

of years.28 The idea of harnessing fusion power for peaceful purposes has remained elusive 

considering the numerous physical and technical challenges. The temperature required to fuse 

 
26 "Wedges Reaffirmed," accessed Apr 17, 2019, https://thebulletin.org/2011/09/wedges-reaffirmed/. 
27 Martin I. Hoffert, "Farewell to Fossil Fuels?" Science (American Association for the Advancement of Science) 
329, no. 5997, 2010, 1292-1294. doi:10.1126/science.1195449. 
28 Sing Lee, Heoh Saw, and Sor, "Nuclear Fusion Energy - Mankind's Giant Step Forward," Jul 04, 2010. 

https://thebulletin.org/2011/09/wedges-reaffirmed/
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the heavy hydrogen atoms is 150 million degree Celsius, or 10 times hotter than the core of the 

sun. The sun is the most widely recognized fusion energy source inducing constant fusion 

reactions to produce heat in an ongoing chain of fusion energy production. To fuse the DT atoms 

a containment force must be established which keeps the fusion process in a tightly confined 

space.29 On the sun that containment force is its own enormous gravitational pull which 

concentrates the fusion reactions within the suns atmosphere thereby creating the high 

temperatures necessary to critically sustain the fusion process. On earth, no such force exists 

naturally therefore fusion reactions are commonly produced in a facility using one of two 

methods. The first and most common method is a tokamak reactor, such as ITER, which contains 

the heavy hydrogen atoms in a round, toroidal chamber surrounded by powerful magnets on all 

sides. As the chamber is heated the atoms begin to break down and create a plasma of ionized 

atomic particles which can be controlled and contained by the induced magnetic forces. The 

plasma is heated until the fusion process takes place within the magnetic confinement of the 

chamber releasing heat which is carried away in a circulating water jacket much like the process 

inherent to commercial nuclear power plants (Figure 3).   

 

 

 

 

 
29 Charles Seife, Sun in a Bottle, 2008. 
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Figure 3. A cross sectional view of the International Thermonuclear Experimental 
Reactor (ITER). High powered magnets surround the toroidal chamber to 
maintain a confinement space as the deuterium-tritium combination is heated to 
over 150 million degrees Celsius. The goal is to produce a plasma in which the 
fusion reaction can occur and be sustained to eventually produce net positive 
energy.  Source: ITER.org 

 

The second method is called inertial confinement whereby high-powered lasers confine 

and heat the DT material to produce a fusion reaction. The U.S. has historically approached 

fusion power from this different perspective, although a small number of experimental tokomak 

style reactors exist. The National Ignition Facility (NIF) at Lawrence Livermore National Labs is 

the culmination of U.S technological effort on inertial confinement fusion. However, the impetus 

for developing the NIF was not the same as the ITER. Whereas ITER began with the idea of 

generating commercial fusion energy power as a source of clean energy with no radioactive 

waste, the NIF was developed to conduct weapons assurance testing for the U.S. thermonuclear 

weapons stockpile. With above ground testing of nuclear weapons banned the U.S. was forced to 

find other non-explosive means to maintain confidence in its existing and future thermonuclear 

warheads to ensure they operated confidently if ever used and were able to be held in a safe 

condition from production through decommissioning. The small-scale fusion reactions produced 

in the NIF provide a modeling capability for the generation of scientists who have never 

https://www.iter.org/
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witnessed a thermonuclear explosion. With many years and resources sunk into developing and 

operating the NIF, the U.S. has never sought to build its own tokomak style fusion reactor for 

commercial use. Instead the U.S. joined the ITER consortium consisting of the European Union 

(represented by its proxy organization, Euratom), China, Japan, Russia, India and South Korea as 

means to maintain fusion development parity with the rest of the world.  

 There are a multitude of criticisms of the projected viability of ITER to meets its goals, 

similar to those voiced against other promising technological developments such as nuclear 

power, supersonic flight and the space shuttle program. Extremely high-energy neutrons are 

produced during fusion which can embrittle and destroy the very vessel in which the reaction 

occurs.30 Concurrently, the amount of heat produced may far exceed the designed capacity of the 

chamber and its associated heat transfer systems.  

 One consideration in determining the future prospects and ethical legitimacy of 

technology was a consideration whether the technology and the people who develop it can be 

trusted to deliver advancements that are consistently grounded in ethics. Often times in the past 

these determinations were made in closed settings, either within government circles or in private 

industry away from public scrutiny. A more thorough and impactful evaluation could be made by 

having these determinations made in more public and global forums such as the ITER 

consortium, thereby soliciting great scrutiny and possibly greater acceptance once relevant 

questions have been addressed. 

 The other consideration was to determine if the prospects for a technology’s success are 

grounded in balanced and reasonable foundations. ITER serves as an excellent case study going 

forward as to how technology should be introduced into the global community. The international 

 
30 G. Cambi et al., "Neutron Irradiation Effects on the ITER-EDA and ITER-RC First Wall/Blanket Materials," 
1999.  
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consortium developing the theory and technology serves to ensure each party is aware of the 

developments successes and failures so they can make independent evaluations while they share 

information. This shared development also provides a check on overstating the promise of the 

technology since any participant could leave if they become disillusioned with the prospect. 

 While technology does have limitations on the ability to singlehandedly and completely 

solve complex problems, the possibilities of relying on it to substantially affect a problem such 

as climate change should not be understated.  
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CHAPTER TWO: THE LIMITS OF POLICY RELIANCE 
 
Evolution of the International Climate Change Policy Landscape 

On June 23, 1988 James Hansen testified before the U.S. Senate Committee on Energy 

and Natural Resources that anthropogenic greenhouse gases (GHG) were causing long-term 

consequences for our planet and that the earth had entered a period of global warming.1 As 

NASA’s chief climate scientist at the time he held both scientific credibility and a key leadership 

position within a leading government agency which helped focus public attention on an issue not 

widely recognized. Although he spent many years as a scientist prior to that event this experience 

would now steer him and the global community into the tumultuous intersection between climate 

change science and politics. Climate change science has since provided conclusive evidence of 

increased global warming since the beginning of the industrial revolution caused mainly by 

anthropogenic GHG emissions of most notably carbon dioxide, methane and nitrous oxide. Yet, 

there still exists skepticism from social and political circles which attempts to disprove the large 

body of scientific consensus. Assertions by alternative smaller studies have sought to also 

discredit or deny the existence of climate change and it’s potentially devasting effects.  

In the years pursuant to Hansen’s testimony there was already groundwork established 

which would shape the coming climate change movement. The previous year saw publication of 

Our Common Future, more commonly known as the Brundtland Report, by the UN which 

sought to pursue sustainable development paths on a global scale.2 It was in some ways the 

global community’s reengagement with sustainable development policy since the initial attempts 

made at the Stockholm Conference in 1972.3 As climate change policy began to take hold in the 

 
1 James Hansen. Storms of My Grandchildren., 2009. Print. XV 
2 Our Common Future Oxford; Oxford University Press, 1987. Print.  
3 United Nations Conference on the Human Environment, 1972. Print.  
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late twentieth century it was nurtured by earlier influences on public opinion made possible 

through a variety of domains. This earlier shaping of public opinion helped establish a 

foundation for the eventual development and institution of public policy related to climate 

change. In the decades before climate change became a global imperative the public’s 

relationship with the environment was shaped more by messaging and imaging from the 

government and the private sector than by data from the scientific community.  

During the 1960’s and 1970’s environmental stewardship was framed within the broad 

context of maintaining clean air, clean land and clean water. Although environmental awareness 

groups were becoming pervasive the mass communication medium of television was a dominant 

force in shaping public perceptions. For example, public service messaging frequently addressed 

anti-littering campaigns which were framed to elicit public ownership and responsibility for the 

environment. A leading organization in environmental awareness messaging during this period 

and since was the Advertising Council (AdCouncil), which produced noteworthy advertisements 

such as the “Crying Indian” and “Smokey the Bear” as part of their Keep America Beautiful 

campaign.4 While on the surface these campaigns appeared helpful and raised awareness across 

the public, the positive reactions were not completely universal. The Crying Indian, played by an 

Italian-American actor, was actually sponsored by the bottled beverage and packaging industry 

which indirectly aimed to draw attention to its products which were shown being thrown on a 

highway.5 Smokey the Bear was the longest running campaign in AdCouncil history and 

although it achieved wide acclaim it also found critics. The campaign elicited harsh reactions 

from western timber farmers who argued that the campaign vilified ecologically helpful, 

 
4 Stephen Siff. "How McGruff and the Crying Indian Changed America: A History of Iconic Ad Council 
Campaigns." American Journalism 31.1 (2014): 130-2. Web. Feb 26, 2020. 
5 Amy Waldman, "Iron Eyes Cody, 94, an Actor And Tearful Anti-Littering Icon," New York Times Jan 5, 1999,  
<https://www.nytimes.com/1999/01/05/arts/iron-eyes-cody-94-an-actor-and-tearful-anti-littering-icon.html>. 

https://www.nytimes.com/1999/01/05/arts/iron-eyes-cody-94-an-actor-and-tearful-anti-littering-icon.html
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controlled fires which were necessary to limit scrub brush in larger forests. Eventually the 

campaign changed its messaging from “Only You Can Prevent Forest Fires” to “Only You Can 

Prevent Wildfires,” as a result.6 However, the negative reactions remained subdued with the 

main effect being the highlighting of careless behaviors relative to the environment and the 

impact of such activities on human lifestyle and public health. While the information was 

compelling and informative it did not provide a necessary imperative for taking widespread 

action aside from acknowledging one’s responsibility to protect their immediate environment. 

The effects of time and distance further diminished any sense of a threat since environmental 

problems did not appear to need immediate attention and could be minimally felt depending on 

where one lived. Real world threats such as an expanding Soviet sphere of influence and 

imminent nuclear war captivated public attention with a far greater degree of importance. 

Although people tacitly cared about protecting the environment it was not viewed as a threat to 

humanity if they did not.  

In the late 1970’s and 1980’s there began a growing public awareness of the earth’s 

ozone layer and how it was being destroyed. The widespread use of CFC’s in aerosol products 

and commercial refrigerants created holes in the ozone layer which contributed to increased 

levels of ultraviolet radiation reaching the earth’s surface causing skin damage and an 

acceleration of polar ice cap melting. The Ozone Hole was verified by NASA satellite imagery 

and showed that our behaviors had not only created a polluted environment, but now threatened 

our personal safety.7 The public’s awareness and concern for the dangers of CFC’s motivated 

 
6 Kyle Swenson, "Was Smokey Bear wrong? How a beloved character may have helped fuel catastrophic fires." 
Washington Post: Sep 1, 2020 <https://www.washingtonpost.com/news/morning-mix/wp/2018/08/15/was-smokey-
bear-wrong-how-a-beloved-character-may-have-helped-fuel-catastrophic-fires/. 
7 Peter M. Morrisette. "The Evolution of Policy Responses to Stratospheric Ozone Depletion." Natural Resources 
Journal 29.3, 1989: 793-820. Web. 

https://www.washingtonpost.com/news/morning-mix/wp/2018/08/15/was-smokey-bear-wrong-how-a-beloved-character-may-have-helped-fuel-catastrophic-fires/
https://www.washingtonpost.com/news/morning-mix/wp/2018/08/15/was-smokey-bear-wrong-how-a-beloved-character-may-have-helped-fuel-catastrophic-fires/
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private industry and government to take appropriate action regarding retail and commercial 

products. Consequently, in 1977 the Environmental Protection Agency (EPA) severely limited 

the use of CFC’s in consumer products. As a result, the cosmetics industry responded by shifting 

the packaging of underarm deodorant products from aerosol cans to solid stick forms. In 1974 

the aerosol deodorant market accounted for 82% of all sales while the solid stick market was at 

4%, however, by the early 1980’s, that relationship had switched to 32% and 35% respectively.  

Today, sticks are the single most popular antiperspirant form.8 As the scientific evidence grew it 

also created enough public support to elicit political action in the form of the 1987 “Montreal 

Accord for the Control of Substances that Deplete the Ozone Layer.”9 Scientific discovery and 

knowledge regarding the environment was now affecting the publics expectations for industry 

and legislative bodies to take action, and created an even bigger appetite for more awareness 

about where we were headed as humans and as a planet.  

Eager to take action on the publics’ newly acquired interest and passion in climate 

change, the United Nations (UN) in 1988 established the Intergovernmental Panel on Climate 

Change (IPCC) to investigate and report on the scientific efficacy of climate change and its 

expected impact, a mission which it continues to serve today.10 The IPCC does not conduct 

independent research, but moreover aggregates the results of studies and research in the scientific 

community to arrive at their conclusions and recommendations for policy decision makers. The 

IPCC publishes regular Assessment Reports (AR) which consist of work from three working 

groups: Working Group I: The Physical Science Basis; Working Group II: Impacts, Adaptation 

 
8 How antiperspirant/deodorant stick is made - material, history, used, product, industry, History, Raw Materials, 
2020, 27 August 2020 <http://www.madehow.com/Volume-5/Antiperspirant-Deodorant-Stick.html>. 
9 The Montreal Protocol on Substances that Deplete the Ozone Layer Tran. UN.  1987. Print.  
10 The IPCC: Who Are They | Union of Concerned Scientists, Jul 16, 2008, Jun 9, 2020 
<https://www.ucsusa.org/resources/ipcc-who-are-they>. 

http://www.madehow.com/Volume-5/Antiperspirant-Deodorant-Stick.html
https://www.ucsusa.org/resources/ipcc-who-are-they
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and Vulnerability; and Working Group III: Mitigation of Climate Change. Additionally, a 

“Summary for Policymakers” document is carefully crafted to help interpret the science and 

influence decisionmakers in the member governments to initiate and follow through with 

action.11 Periodic Special Reports help provide emphasis of specific scientific findings and 

highlight their importance to government leaders and the public (Table 1). The groups work has 

by necessity always been focused on providing the best scientific evaluation and consensus 

available to help shape the development of global action. One outcome of their work was the 

historic 1992 Earth Summit in Rio de Janeiro which focused the attention of world governments 

on climate change and acknowledged a common responsibility for all member governments. The 

combination of growing scientific evidence and increased public will for action created a 

foundation for landmark international action with the establishment of the United Nations 

Framework Convention on Climate Change (UNFCCC) in 1992. The UNFCCC also represented 

a shift from a bi-polar Cold War mindset towards one of shared global responsibility and laid the 

foundation for future agreements aimed at achieving sustainable behavior. Consequently, a key 

determination made by the IPCC as part of AR5 was that, “it is extremely likely that human 

influence has been the dominant cause of the observed warming since the mid-20th century.” 

Extremely likely was defined as with a greater than 95% probability of occurrence.12   

The IPCC is currently in the middle of its Sixth Assessment Report (AR6) and has in the 

interim issued a Special Report on Global Warming of 1.5 °C in October 2018 (SR15). 13 SR15 

has gained wide acclaim since its release highlighting the urgent requirement for near term 

 
11 Silke Beck and Martin Mahony. "The politics of anticipation: the IPCC and the negative emissions technologies 
experience." Global Sustainability 1, 2018, Web. 
12 Katharine J. Mach, et al. "Understanding and responding to danger from climate change: the role of key risks in 
the IPCC AR5." Climatic Change 136.3-4, 2016: 427-44. Web. 
13 Intergovernmental Panel on Climate Change, (IPCC). Special Report on Global Warming of 1.5 °C (SR15)., 2018. 
Print.  
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action. The report finds that limiting global warming to 1.5°C would require “rapid and far-

reaching” transitions in land, energy, industry, buildings, transport, and cities. Global net human-

caused emissions of carbon dioxide would need to fall by about 45 percent from 2010 levels by 

2030, reaching ‘net zero’ around 2050.14 Recurring evidence and analysis provided by reports 

such as SR15 provide reminders and reinforcement that climate change’s consequences are real 

and that current mitigation efforts are neither strong enough to halt progression nor projected to 

be of substantive impact. This in light of information from the scientific community of the 

potential impact on human life, planetary conditions and future generations.15 

 
Assessment Reports  Special Reports 

Year   Year  
1990 First Assessment Report (FAR)  2000 Emissions Scenarios 
1995 Second Assessment Report (SAR)  2012 Renewable Energy Sources 
2001 Third Assessment Report (TAR)  2012 Extreme Events and Disasters 
2007 Fourth Assessment Report (AR4)  2018 Global Warming of 1.5 °C (SR15) 
2014 Fifth Assessment Report (AR5)  2019 Climate Change & Land 
2022 (proj.) Sixth Assessment Report (AR6)  2019 Ocean & Cryosphere 

Table 1. Consolidated table of IPCC Assessment Reports (AR) and Special Reports (SR). 
 

Coincident with the UNFCCC and IPCC formations was an empowered populist 

movement across global society providing affirmation to governments that their efforts were 

being watched and judged. In 1989 Bill McKibben published his landmark book “The End of 

Nature” which cast an ominous and very real forecast of the societal implications of this 

scientific phenomenon.16 McKibben’s book laid out the evidence of the industrial revolutions 

150-year effect on rising surface temperatures and how that phenomenon could contribute to 

rising sea levels, devastation of crops and mass migrations in the future. McKibben’s 

 
14 Intergovernmental Panel on Climate Change. Press Release: Summary for Policymakers of IPCC Special Report 
on Global Warming of 1.5ºC approved by governments, 2018., Print.  
15 Elizabeth Kolbert. The Sixth Extinction: An Unnatural History., 2015. Web.  
16 Bill McKibben. The End of Nature., 1989. Print.  
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entertaining writing style and scientific credentials helped usher in a new sense of public 

awareness and grassroots participation borne from both fear and sense of responsibility. 

Eventually his celebrity status allowed him in 2008 to form the non-profit group 350.org named 

after 350 parts per million — the safe concentration of carbon dioxide in the atmosphere.17  

The international public support for climate change action is difficult to deny and has 

accelerated over the years with other well-known non-profit organizations, such as the Earth 

Policy Institute and National Resource Defense Council, providing both awareness and 

organizational structure to millions of concerned citizens worldwide. The number of signatories 

of the UNFCCC and subsequent Kyoto Protocol demonstrates the wide acceptance by 

governments of the requirement to not only acknowledge climate change, but take positive steps 

in addressing it as a global risk. Nevertheless, even with growing widespread support to combat 

climate change the voices of denial will never be completely eradicated, although their influence 

and reach appear to be fading. 

There is strong agreement in climate science regarding anthropogenic climate change 

evidenced by the 97–98 % consensus in 12,000 relevant pieces of peer-reviewed climate science 

literature on humans causing global warming.18 Notable longtime climate change deniers such as 

Sen. James Inhofe (R-NM) and Marc Morano, Executive Director of ClimateDepot.com, 

continue to make their public case against not only the UNFCCC coalition, but US public 

policies aimed at climate change mitigation. The desperation of such deniers is evidenced by 

their juvenile antics such as when Sen. Inhofe produced a snowball on the Senate floor to prove 

 
17 350.org: A global campaign to confront the climate crisis, , Feb 26, 2020 <https://350.org>. 
18 Benestad, et al. "Learning from mistakes in climate research." Theoretical and Applied Climatology, 2015. 699-
703. Web. 

http://www.350.org/
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global warming does not exist.19 There are a number of motivations fueling denial, chief among 

them being economic and business interests represented by strong political forces such as the 

fossil fuel industry. Colluding with these partners are scientists who willingly subvert their 

credibility and partake in climate change denial as “deniers for hire.”20 While climate change 

denial may appear to be an American phenomenon it has most certainly reached international 

levels. Just as international partners have come together in forums such as the UNFCCC there 

are international consortiums fighting to deny the science and establish some semblance of an 

opposition. Efforts such as the Climate Change Exit, or CLEXIT coalition, have mobilized to 

debunk scientific consensus and sow disaccord among international policymakers.21 While 

political and scientific opposition against climate change action does exist, they are loosely 

organized and finding fewer opportunities to make a difference in the face of near global unity.  

A large portion of the global citizenry appears to understand the threat of climate change, 

even if some governments have not fully committed to their potential or fulfilled prior 

commitments. Concurrently, while there will always be waning voices of denial towards climate 

change, the tolerance for such arguments is dissipating. NBC News’ Chuck Todd has publicly 

refused to allow any climate deniers to appear on his TV show. The basis for his refusal is that 

there is no need to provide a platform for denial of science based on political opinion.22 The 

science is having a positive impact on social media, political commentary and increased public 

expectations for action. While outright acceptance of the scientific evidence associated with 

 
19 Michael E. Mann and Tom Toles. The madhouse effect: how climate change denial is threatening our planet, 
destroying our politics, and driving us crazy. New York: Columbia University Press, 2016. 95. Print.   
20 Michael E. Mann and Tom Toles. The madhouse effect: how climate change denial is threatening our planet, 
destroying our politics, and driving us crazy. New York: Columbia University Press, 2016. Print.  
21 "CLEXIT – Climate Exit – the Clexit Coalition is Leading the Great Climate Escape. "Clexit Will Prevail, 
because Mother Nature is on our Side.". Feb 23, 2020 <http://clexit.net/>. 
22 Chuck Todd: Climate “deniers” banned on “Meet the Press”, Dec 30, 2018, Apr 16, 2019 
<https://www.washingtontimes.com/news/2018/dec/30/chuck-todd-climate-deniers-banned-meet-press/>. 

http://clexit.net/
https://www.washingtontimes.com/news/2018/dec/30/chuck-todd-climate-deniers-banned-meet-press/
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climate change is preferred, taking positive action should not require accepting the current state 

of scientific evidence as a prerequisite. Action can also be enabled through appeals towards 

humanistic and economic considerations even in the face of scientific denial. However, we must 

make a reasonable and realistic determination if the current policy and technology path presented 

will get us to a point where climate change is not only mitigated, but eliminated and reversed.  

 

Conflicting Views Regarding Climate Change Policy Effectiveness  

The development of climate change policy has not been without its skeptics, including those 

outside the realm of climate change denial. The number of nations included in the UNFCCC 

agreement alone lends credibility to the expressed will of the global governments in this effort. 

However, while collective agreement of both political leadership and global citizenry can be a 

strong force in driving forward the necessary change to combat climate change, it is sometimes 

uncertain if the expressed intent by these factions is the true driver behind their actions or if there 

are hidden, ulterior motives providing the motivation. As international policy on climate change 

has developed it has become increasingly noticeable that policy is sometimes aimed at changes 

which can conflict with sovereign interests. The US withdrawal from the Paris Agreement in 

2017 is a good example of this protectionist inclination and has created a leadership void in the 

climate change effort. Initiated by President Trump, the withdrawal was largely based on 

protecting US rights and sovereignty over its own industrial base, including business interests in 

the oil and gas industry, and the perceived impact that the agreement would have on US 

economic performance.23 Of concern were the Intended National Determined Contributions 

(INDCs) for GHG’s stipulated in the agreement which presumably unfairly burdened the US 

 
23 UNITED STATES OF AMERICA: COMMUNICATION; Withdrawal from the Paris Agreement, 2017. Print.  
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while leaving countries such as China and India with a lesser burden and therefore greater 

economic advantage. Article 3 of the agreement states that the INDC’s should be "ambitious", 

and "represent a progression over time” although there are few if any consequences for not 

meeting INDC targets.24 National positions on climate change can change as quickly as new 

leaders are empowered, and therefore reliance upon expressed national intentions alone can be 

misleading and disappointing. Effective, 05 November 2020 the US had officially left the 

agreement although President-elect Biden had stated during his campaign that he would advocate 

for US reentry on day one of his presidency. A pivotal moment in the US occurred when 

President Biden announced by executive order on February 19, 2021 that the US would re-enter 

the Paris Climate agreement. A real test of the renewed American commitment will be if the US, 

like other nations, meet their INDC’s. 

 Additionally, climate change policy sometimes does not contain a sense of urgency 

which is one of the criticisms commonly aimed at the Paris Agreement. Even though President 

Trump pulled the US out of the agreement in 2017 other nations pledged further support and 

some cities in the US pledged to work with the UNFCCC. This renewed commitment from US 

municipalities was meant to counter the effect of the federal governments inaction, however, 

even if all countries in the Paris Agreement met their targets set out by the INDC’s scientists 

predict that we would still experience a global temperature increase of more than 2.7℃.”25  The 

sense of urgency, or more correctly necessity, is not reflected in the agreement. Instead, the basis 

for the agreement is built on compromises to ensure maximum consensus so that the document 

can be ratified and placed in force. Necessity proven by science does not necessarily create a 

 
24 United Nations Treaty Collection: Paris Agreement, 2017, Aug 28, 2020 
<https://treaties.un.org/doc/Treaties/2016/02/20160215%2006-03%20PM/Ch_XXVII-7-d.pdf>. 
25 Climate Justice, 132. 

https://treaties.un.org/doc/Treaties/2016/02/20160215%2006-03%20PM/Ch_XXVII-7-d.pdf
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sense of urgency in policy formulation. Even in the face of widespread acceptance of scientific 

data a sense of urgency can be difficult to mobilize. The Hockey Stick curve is well known in 

climate change discourse for displaying how the earth has experienced a rapid rise in global 

surface temperatures during the 20th century mainly due to emissions of anthropogenic GHG’s.26 

For over twenty years this seminal piece of data has been a centerpiece in empirically proving 

the effect of humans action on climate change, yet evidence such as this still finds resistance 

from government and private industry since it threatens long established balances of power and 

money. 27  

 Another limitation is that policy is sometimes written with an over reliance on technology 

as a future savior. Two of the emerging technological methods for geoengineering are Carbon 

Dioxide Removal (CDR) and Solar Radiation Management (SRM). The efficacy and cost 

effectiveness of each has elicited skepticism regarding the ability to deploy either method in a 

timely manner to affect the current project consequences of climate change. For example, the 

SR15 report was very clear about CDR as a form of climate change mitigation stating, “CDR 

deployed at scale is unproven and reliance on such technology is a major risk in the ability to 

limit warming to 1.5°C.”28 The convenience of future technology promises makes policy 

 
26 Michael E. Mann, Raymond S. Bradley, and Malcolm K. Hughes. "Global-scale temperature patterns and climate 
forcing over the past six centuries." Nature.392, 1998. 779-87. Web. 
27 Al Gore. An Inconvenient Sequel: Truth to Power., 2017. Print.  
28 Allen, M.R., H. de Coninck, O.P. Dube, O. Hoegh-Guldberg, D. Jacob, K. Jiang, A. Revi, J. Rogelj, J. Roy, D. 
Shindell, W. Solecki, M. Taylor, P. Tschakert, H. Waisman, S. Abdul Halim, P. Antwi-Agyei, F. Aragón-Durand, 
M. Babiker, P. Bertoldi, M. Bindi, S. Brown, M. Buckeridge, I. Camilloni, A. Cartwright, W. Cramer, P. Dasgupta, 
A. Diedhiou, R. Djalante, W. Dong, K.L. Ebi, F. Engelbrecht, S. Fifita, J. Ford, P. Forster, S. Fuss, V. Ginzburg, J. 
Guiot, C. Handa, B. Hayward, Y. Hijioka, J.-C. Hourcade, S. Humphreys, M. Kainuma, J. Kala, M. Kanninen, H. 
Kheshgi, S. Kobayashi, E. Kriegler, D. Ley, D. Liverman, N. Mahowald, R. Mechler, S. Mehrotra, Y. Mulugetta, L. 
Mundaca, P. Newman, C. Okereke, A. Payne, R. Perez, P.F. Pinho, A. Revokatova, K. Riahi, S. Schultz, R. 
Séférian, S.I. Seneviratne, L. Steg, A.G. Suarez Rodriguez, T. Sugiyama, A. Thomas, M.V. Vilariño, M. Wairiu, R. 
Warren, K. Zickfeld, and G. Zhou. Technical Summary: Global Warming of 1.5°C. An IPCC Special Report on the 
impacts of global warming of 1.5°C above pre-industrial levels and related global greenhouse gas emission 
pathways, in the context of strengthening the global response to the threat of climate change, sustainable 
development, and efforts to eradicate poverty., 2018. Print.  
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formulation more convenient, but less reliable. Concurrently, while SRM is also an emerging 

method for mitigating climate change, it requires both a rigorous determination on the 

deployment of the technology and better estimates of its environmental impacts and limitations. 

Major solar geoengineering initiatives have never been deployed on a global scale, and therefore 

conclusions about their climatic effects are primarily obtained through models and natural 

analogues. As such, the confidence in projections of solar geoengineering and the basis for that 

confidence are limited.29 One method of SRM that has received considerable attention is 

Stratospheric Aerosol Geoengineering (SAG) mainly because it is perceived to be more feasible 

than other methods. SAG involves placing reflective aerosols such as sulfate in the stratosphere, 

which would reflect incoming solar radiation and cool the surface. Despite efforts to estimate the 

impacts of SAG, a comprehensive assessment of its deployment potential and confidence in its 

effectiveness remains uncertain. Concurrently, it remains problematic if there would be 

unanimous agreement in its deployment among UNFCCC signatories, as well as other affected 

nations.  

The limitations of policy can be similar to the limitations previously mentioned for 

technology.  Table 2 provides a comparison of some questions posed regarding the reliance on 

technology and the considerations in light of those limitations. Similar questions should be 

considered regarding the limitations on policy. These questions by no means constitute an 

exhaustive list of considerations, but demonstrate the similarity in the nature of the limitations 

between technology and policy and also highlight the group or faction which has the 

predominant influence in each area. Technology is often developed by the scientific and 

engineering communities and relies upon sound science and engineering considerations, which is 

 
29 Ben Kravitz and Douglas G. MacMartin. "Uncertainty and the basis for confidence in solar geoengineering 
research." Nature Reviews Earth & Environment 1.1, 2020. 64-75.  
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by necessity developed by experts in associated fields. Within discussions of technology, it is 

these communities which expresses their determinations, or will, by grounding themselves in 

evidence and scientific methods. As more experts align behind certain determinations the 

expressed will of the community becomes stronger and more persuasive, much like the continued 

efforts of the IPCC to marshal and communicate the will of the scientific community in climate 

change.  Concurrently, policy relies more on consensus building and compromise and ideally 

through governmental leadership expresses the will of the people. Policy formulation emanates 

more from the will of the public generally, through governmental leaders who reason how they 

can provide for their constituents and thereby maintain their leadership positions by meeting the 

needs of those within their purview. While this line of reasoning is not true in every case, if the 

will of the public becomes strong enough it does generally find its way into adopted policy, both 

domestically and globally. The enactment of the UNFCCC is an example of the combined, 

global public will being expressed in the formulation of an agreement which continues to be 

refined and expanded as a reflection of that will.  

 

LIMITATION CONSIDERATIONS 
 

Limitations of Technology (Will of the Experts) 
 
Whether technology and the people who develop it can be trusted to deliver advancements that are consistently 
grounded in ethics  
It must be determined if the expected prospects are grounded in balanced and reasonable foundations 
 
 
Limitations of Policy (Will of the Public) 
 
To what degree do nations follow the policies and agreements which they support or sign.  
 
It must be determined if the expected prospects are grounded in balanced and reasonable foundations 
 

Table 2. Questions regarding the limitations of Technology and Policy can be similar.  
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Neither technology nor policy alone can build the necessary capability to not only 

mitigate, but halt and reverse the effects of climate change. Instead, the limitations of both need 

to be recognized and respected, including the need to provide an ethical foundation which can 

elicit the necessary will from different communities so that they can force change on a level 

which can have the desired effect.   
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CHAPTER THREE: CONSTRUCTS OF EXISTING VALUE SYSTEMS 
 

Sapere Aude  -  Dare to Know 
                                          - Immanuel Kant describing the motto of the Enlightenment 

 
As the body of scientific knowledge related to climate change has expanded at geometric 

rates so too has the expectation and necessity for examining the moral and ethical responsibilities 

inherent in implementing solutions. The evolution of value systems and morality has been guided 

by the influence of great philosophers, theologians and scientists who have brought their 

knowledge and understanding to bear on the subject within their time period against the contexts 

of existing social, religious and cultural foundations. Immanuel Kant stated during the 

Enlightenment that we should dare to know, and further challenged us to, “have courage to use 

our own understanding.”1 This would be especially true if we were to pursue new value systems 

such as those associated with valuing climate change and the actions to address it. 

The philosophers of Ancient Greece provided foundational considerations for values and 

virtues which have made their way into contemporary philosophy. Throughout the following 

Enlightenment period morality evolved during the rise of Christianity and the church, which both 

exerted deep impacts on defining this evolutionary process. Philosophers of this period such as 

Kant and G.W.F. Hegel wrote during a time when reason was being addressed within the context 

of existing moral law contained in scripture and church doctrine. The evolution of values and 

morality would continue into the Post-modern period where religious foundations and western 

value systems that emerged near the end of the Enlightenment would be further challenged. 

Philosophers such as Friedrich Nietzsche and Simone Weil sought to propose new foundations 

for new value systems challenging the basis of religion in guiding men’s lives. The evolution of 

morality through the nascent developments in Ancient Greece, the religious influences of the 

 
1 Immanuel Kant, An Answer to the Question: What is Enlightenment?, 1784. 1. 
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Enlightenment era and the disruptive discourse developed during the Post-modern period 

informs current and future moral deliberations that our national and global society will confront, 

including those related to climate change.  

 

Aristotelian Virtue Ethics: What Makes Someone Good? 

Virtue Ethics theory was developed by the early Greek philosophers with Socrates as the 

noted forebear followed by his student Plato and then his student Aristotle.2 A virtue is perceived 

as a character trait or more precisely a disposition which is well entrenched in its possessor, 

something that “goes all the way down” to the person’s inner core of being, unlike a habit such 

as being a tea-drinker. The disposition is not solely an inclination to do honest actions for certain 

reasons or rewards. Moreover, it is concerned with a person’s consistently demonstrated qualities 

such as their emotions, reactions, values, attitudes and sensibilities. Hence there is an inclination 

to not attribute a virtue on the basis of a single action.3 Aristotle would explain more explicitly 

his realization of virtue ethics in his Ethica Nicomachea or Nicomachean Ethics writing in which 

he describes both moral virtues (e.g. courage, magnificence, truthfulness, friendliness, and 

magnanimity) and intellectual virtues (e.g. intelligence and science).4  Being a good person was 

not associated with superficial attitudes or acts, but a sense of genuine, inner being which was 

reflected in achieving a greater good. This aspirational manner of living was meant to become 

ingrained in every corner of our lives and while we may occasionally do bad things, we would 

thereafter strive to become better and create good outcomes from our existence.  

 
2 John Bowin, "Aristotle's Virtue Ethics," 2020. https://people.ucsc.edu/~jbowin/virtue.pdf. 
3 Rosalind Hursthouse, "Virtue Ethics,"  2003. https://plato.stanford.edu/archives/fall2013/entries/ethics-virtue/. 
4  Nicomachean Ethics, 
https://static1.squarespace.com/static/58f36d7c1e5b6cb8c0d88151/t/5b8199de562fa70992e09b9a/1535220207855/
Aristotle-Book+V+NE.pdf, 350. 

https://people.ucsc.edu/%7Ejbowin/virtue.pdf
https://plato.stanford.edu/archives/fall2013/entries/ethics-virtue/
https://static1.squarespace.com/static/58f36d7c1e5b6cb8c0d88151/t/5b8199de562fa70992e09b9a/1535220207855/Aristotle-Book+V+NE.pdf
https://static1.squarespace.com/static/58f36d7c1e5b6cb8c0d88151/t/5b8199de562fa70992e09b9a/1535220207855/Aristotle-Book+V+NE.pdf
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 Virtue ethics comes with some attributes which must be weighed when considering its 

applicability to the current day. The universal applicability and acceptance of virtues was easier 

in a homogeneous culture such as Ancient Greece, even with its tiered class structure. Ancient 

Greece was the center of academic, scientific and philosophical learning during its time, 

however, in todays globalized, multinational world there are a greater number of cultures and 

cultural influences which affect the definition of a virtue within a society, and its value as a 

guiding principle in human actions. Concurrently, while the aforementioned virtues were meant 

to be universal in appeal they did not apply equally to men and women. Women were still 

expected to act servile and remain quiet in social settings, which is antithetical to virtues ascribed 

by Aristotle. Virtue Ethics placed an emphasis on being rather than doing, and an individual’s 

morality would come from their identity and not their actions. This concept would be challenged 

during the emergence of the Enlightenment where religion and scripture demanded more than 

innate qualities to attest the morality of an individual. 

 

Moral Law Within the Limits of Religion  

“The Enlightenment is man’s emergence from his self-imposed immaturity” and was 

characterized as an inability to use one’s own reason without aid from another.5 Kant blamed 

laziness and cowardice as the main reasons for why masses surrender their thinking and belief 

systems to leaders and guardians of society. It becomes too easy to let others conduct the 

thinking and decision-making necessary for establishing systems of societal norms and as time 

progresses the guardians of these systems become more entrenched and more willing to exert 

their influence. Thus, as the magnitude of this effect spreads over time and distance the ability to 

 
5 Kant, An Answer to the Question: What is Enlightenment? 1. 
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enlighten a public becomes more difficult. This dynamic influenced the prevailing cultural and 

intellectual themes throughout the Enlightenment which centered on man’s relationship with 

God and thereby unavoidably with the church and scripture.  

 Kant writes of the relationship between reason and morality in a series of critiques on 

Pure Reason and Practical Reason describing how the mind contemplates morality and 

subsequently how we morally function. In his subsequent seminal piece entitled, Religion Within 

the Limits of Reason Alone Kant describes the foundations of good and evil within mankind and 

the relationship those foundations have towards moral law and man’s relationship with religion.6  

 In Book One he tries to determine if man is good or evil. He comes to the realization that 

man has an innate respect for moral law and a predisposition towards good, although he does not 

practically achieve it in the course of his life.  He goes on to argue of man’s propensity towards 

evil, which interacts with his ability to achieve good through use of our free will to conform with 

moral law; but what is moral law? Morality and religion are not the same for Kant. “Morality 

thus leads ineluctably to religion, through which it extends itself to the idea of a powerful moral 

Lawgiver, outside of mankind, for Whose will that is the final end (of creation) which at the 

same time can and ought to be man’s final end. ”7 Kant suggests that divine cooperation is how 

man achieves the ability to overcome the evil propensity.8 We must make ourselves worthy to 

receive that divine cooperation, call it grace, through which we are then able to live within the 

moral law of the moral Lawgiver. Moral character must be determined by the exercise of 

individual free will. We cannot completely rid ourselves of the propensity for evil, but we can 

adopt a propensity for good.    

 
6 Immanuel Kant, Religion within the Limits of Reason Alone, 1793. 13. 
7 Ibid. 6. 
8 James C. Livingston, Modern Christian Thought, 2nd ed. Minneapolis, MN: Fortress Press, 2006. 62. 
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 The deontological framework of Kant’s ethics was built on acknowledgment of one’s 

moral duties to do the right thing regardless of the consequences; the ends can never justify the 

means. Kant explains religion as a recognition of duties both revealed and natural, coming from 

both divine command and divine injunction respectively. 9 He suggests that reason is compatible 

with (natural) religion and scripture and therefore, as a moral being, man will follow scripture. 

Following these duties and adhering to scripture allows man to pursue “complete moral 

perfection,” through his own reason, using the archetype of the moral perfection in Jesus Christ 

as an exemplar. Religion thereby becomes a bridge between human experience on earth and 

spiritual attainment of the highest good, and the gap between morality and religion is bridged by 

reason and free will.  

One of the more relevant contributions of Kant’s work is his characterization of the moral 

character of human nature and its applicability to today’s discourse on ethics related to climate 

change. The predisposition towards good and propensity towards evil suggests a willingness to 

subvert moral law if the opportunity or ‘price’ proves sufficiently attractive. “Neither can a man 

be morally good in some ways and at the same time morally evil in others.” 10 Morality requires 

a realization of personal freedom, or free will, and a conscious duty to pursue it. Morality cannot 

be applied in duality or multiplicity for a given situation or person; so called situational ethics. 

The ends can never justify the means if the means are immoral and Kant suggests that in the end 

good can prevail over evil: 

 
“As far as we can see, therefore, the sovereignty of the good 

principle is attainable, so far as men can work toward it, only through the 
establishment and spread of a society in accordance with, and for the sake 
of, the laws of virtue, a society whose task and duty it is rationally to 

 
9 Kant, Religion within the Limits of Reason Alone, 94  
10 Ibid. 16. 



44  

impress these laws in all their scope upon the entire human race.”11  
 
Hegel and the Unfolding of Universal Truth 

 The reduction of faith into reason and following the moral law via free will is not 

sufficient or acceptable to Hegel. One of Hegel’s central arguments is that reconciliation to know 

god is a moral duty and to know God is to know Christ as the Spirit manifest in the flesh. Hegel 

suggests that Man has been separated from God since original sin and therefore must reach 

towards reconciliation.12 For Hegel, what the fall of man really means is that humanity elevated 

itself to the knowledge of good and evil; and this cognition, this distinction, is the source of all 

evil.13 The original sin of man and his fall from the grace of God is the initial estrangement that 

must now be reconciled. Hegel compares this alienation to similar circumstances in other 

religions referencing both the Greek’s who centered their lives on the polis and the Israelites who 

underwent great measures of persecution. Just as these societies turned towards God for 

reconciliation, he also believed that individuals must embrace God for their individual 

reconciliation. Alienation and reconciliation are a duality Hegel describes with the German word 

aufgehobben which conveys the double meaning of having ‘done away with’ and at the same 

time preserved on a high level.”14 The spiritualization of man occurs through aufgehoben.   

 Hegel further describes this spiritualization as an unfolding of universal spirit (Geist) 

which occurs within history and helps to transcend mankind from the Kingdom of the Son 

(Christianity) to that of the Absolute Spirit.15 Hegel claimed that the truth revealed in the Gospel 

is universal and therefore integrally related to every possible source of truth.16 This knowledge 

 
11 Ibid. 58 
12 Stephen R. Crites, "The Gospel According to Hegel," The Journal of Religion, no. 46, 1966. 246-63. 251 
13 Livingston, Modern Christian Thought, 2006. 123. 
14 Ibid.121. 
15 Ibid.126. 
16 Crites, "The Gospel According to Hegel." 246-63, 247. 
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of the infinite and universal spirit reveals itself to us when the “universal passes through the 

particular” in one singular event in history - through the manifestation of Christ as the God-man 

incarnation. Spirit is therefore the living process in which the implicit unity of the divine and 

human nature becomes explicit. Hegel tries to harmonize the teachings of Christianity, especially 

belief in Jesus Christ as an archetype, with reason. In his own way he strived to create harmony 

with an establishment of a single vision of truth. Earlier in his life he described how religion 

could be defined as positive, “to the extent that it demands belief in and obedience to that which 

human reason and intuition cannot discover on their own, that which must be revealed from a 

source outside any possible human experience.”17 Over time Hegel’s philosophy developed from 

one that embraced positive religion to one that embraced Christianity as part of man’s 

teleological existence.  

Hegel’s characterization of the unfolding revelation of universal truth provides a basis for 

considering if all truths are similarly revealed in an unfolding manner. While he did not 

completely agree with the Christianity, Hegel attempted to create bridges of understanding and 

harmony with the apparent purpose of helping mankind embrace religion while accepting the 

unfolding nature of His world. Climate change is often argued based on scientific principles and 

evidence, but is also argued as a matter of belief and acceptance by some. Harmonizing these 

two competing viewpoints could help expand both awareness and action towards positive ends.  

As the Enlightenment drew to a close there were still apprehensions about the rise of 

reason in guiding human morality amidst a perceived diminution of religion and the church. The 

Oxford Movement represented a final counter-argument to re-establish the role of the church and 

restore Christianity to its rightful place in guiding human affairs. The movement did accomplish 

 
17 Ibid. 247. 
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a number of positive steps, but would eventually yield way to the coming Postmodern period.  

 

The Postmodern Period: Beyond God 

“Once blasphemy against God was the greatest blasphemy; but God died, and therewith also 
those blasphemers. To blaspheme the earth is now the dreadfulest sin, and to rate the heart of 
the unknowable higher than the meaning of the earth!”18 
       Friedrich Nietzsche, Thus Spoke Zarathustra 
 

While encompassing a wide variety of approaches, postmodernism is generally defined 

by an attitude of skepticism or rejection toward the meta-narratives and ideologies of religion, 

particularly Christianity, often calling into question various assumptions of Enlightenment 

rationality. Richard Bernstein described how dialectic Enlightenment discussions of empiricism, 

theology and morality created a tension during this period, especially concerning the methods of 

integrating them into a developing world with different conceptual and cultural schemes. As a 

result, he suggests that, “when individuals sense they are living through a period of crisis, when 

foundations seem to be cracking and orthodoxies [are] breaking up, then a public space is created 

in which basic questions about the human condition can be raised anew.”19 The postmodern 

discourse became that public space.  

Not only were past systems of morality and religion put into question, but also the 

epistemological methods used to construct their foundation’s. This renewed yearning for moral 

direction and clarity help give rise to postmodern philosophers who would propose new 

foundations while deposing older ones. Challenges rose to the churches authority in establishing 

and determining how morality should be derived, which subsequently shook the foundations of 

morality embedded in moral law, scripture and an unfolding universal truth. With the church, 

 
18 Friedrich Nietzsche, Thus Spoke Zarathustra, 1885, 25. 
19 Richard J. Bernstein, Beyond Objectivism and Relativism: Science, Hermeneutics, and Praxis, University of 
Pennsylvania Press, 1983,  X. 
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religion, and perhaps God, marginalized within the formulation of morality, how could mankind 

find its way?   

Friedrich Nietzsche embodied some of the central tenets of postmodern theory and 

proposed a re-interpretation, and in some cases rejection, of universally accepted truths. 

Nietzsche would proceed to question the basis of prior morality based on religious law and 

scripture asking where the origins of morality came from and why the church should have 

jurisdiction for its governance. Eventually, Nietzsche would describe an evolved morality based 

on human nature which also possessed a more secular form related to the experiential existence 

of man and his interaction with society and cultural influences.  

 Nietzsche revealed some of the central ideas of his new concepts of morality in his early 

writings culminating in his realization in the epigraph above.20 The “death of god” in Thus Spoke 

Zarathustra does not connote the elimination or estrangement of religion from life, but suggests 

the collapse of existing western values and morality. Nietzsche sought to displace the 

transcendent foundations of Kant and Hegel and suggest a more natural morality based on 

practices than on principles and beliefs. Enlightenment society and those before it possessed a 

very stratified structure and therefore one of the key concepts in describing his new morality 

centered on the past relationship between masters and slaves.  

The master morality and slave morality were central themes throughout Nietzsche’s 

works.21 In particular the slave morality became a manifestation of plebian society during the 

Enlightenment period, whereby many felt weak and helpless at the hands of powerful 

institutions. One example he uses is the conversion of the polytheistic Romans into a ‘herd’ of 

Christian believers, resulting in an egalitarian scheme which leveled everyone at the expense of 

 
20 Nietzsche, Thus Spoke Zarathustra. 
21 Friedrich Nietzsche, Beyond Good and Evil, 1886. 
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differentiating among individuals. Christian religious practice, he felt, favored this arrangement 

since people were compelled to follow moral law which was either interpreted or revealed for 

them. This led to his conception of the ‘herd morality’ which he saw as prevalent throughout 

society, and believed needed to be overcome if mankind was to flourish and gain new 

experiences and create new moral value systems. In addition to the herd morality Nietzsche’s 

writings contained two other concepts which would inform and possibly transform the existing 

system of moral values including ours today in relation to climate change. Those concepts were 

the Übermensch and the Will to Power.  

 If God is dead then so is the source of moral law that was derived from scripture and 

revelation, giving way to nihilism and an abhorrent vacuum of morality. Nietzsche believed that 

western values had been decimated and the resulting disarray amongst the herd needed to be 

overcome. Nietzsche suggests that our values are culturally dependent and that there is no single 

objective truth over time which we can rely on. Therefore, we must as a society establish new 

value systems which explicitly create a better condition for humanity in the present and into the 

future.  

The Übermensch (Overman) is Nietzsche’s conception which will overcome the moral 

laws enshrined in revelation and scripture and seek to describe a new understanding of moral 

values for humanity based on, amongst other things, the affirmation of life and respect for the 

earthly. Although the Übermensch may appear to connote a single individual, and some have 

erroneously and maliciously tried to describe it as such, it is actually more of a goal to be 

reached; a condition for mankind to achieve which will lead to self-mastery for himself, but not 

over others.22 The Übermensch is an ideality which humanity should strive for since it represents 

 
22 Friedrich Nietzsche, Ecce Homo, 1888. 
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an overcoming of existing norms and creation of new moral value systems. Nietzsche sees the 

Übermensch saving mankind from its own fallibilities and corruption, for "verily, a polluted 

stream is man. One must be a sea to be able to receive a polluted stream without becoming 

unclean…the Übermensch: he is that sea."23 The Übermensch will help create a revaluation and 

overcome current prevailing frameworks, which will then allow a recrafting of societal norms. It 

is this goal of revaluation of existing morality that we should strive to attain since it has the 

potential to establish a better life beyond that which we accept on a daily basis. However, the 

death of God is not enough to lead mankind into a new corporation of values.  

Nietzsche draws from the teaching of Socrates who tells us that, “the unexamined life is 

not worth living.” Man becomes too comfortable and complacent in conforming to an existing 

value system to the point that values become entrenched systems lacking reflective checks to 

reassert their current applicability and utility to society. This questioning attitude towards life is 

perhaps one of the more relevant offerings of Nietzsche’s writing since it encourages an ongoing 

discourse of ethical values. This discourse is embodied in the Nietzschean process of self-

examination which would be a necessary starting point for evaluating, for example, if our current 

petroleum-based economy is in fact morally and ethically viable. Therefore, we must as a society 

establish new value systems which explicitly create a better condition for humanity in the present 

and into the future.  

Morality evolved into more of a social construct under Nietzsche, based on societal 

norms and culture. Nietzsche’s new morality is embodied is his concept of the Will to Power. 

The will to power becomes a means to reach our goals and attain a better life for all by 

channeling human tendencies towards ambition and achievement. Creating the Will can come by 

 
23 Nietzsche, Thus Spoke Zarathustra, 25. 
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overcoming the herd mentality, which is one of the first steps in transitioning to new moral value 

systems. That Will can be fostered through such effort as public discourse, grassroots initiatives 

and demands to ensure a broad acceptance of ethical values related to, for example, climate 

change. While some of these efforts may currently exist, they are not achieving success in 

surmounting inherent institutional and social obstacles such as nationalism and complacency; 

they are not overcoming. Creating enough power to overcome the current herd morality should 

be the ultimate goal of the will to mitigate and eliminate the effects of climate change.  

 

Morality of Rights and Obligations 

Simone Weil wrote many years after Nietzsche and therefore did not experience the 

transition from the Enlightenment period in the same manner. Nietzsche wrote in the twilight of 

the Enlightenment and therefore in a style which more urgently reflected the introspection of 

Enlightenment morality and calling for a deconstruction and re-construction of moral values. 

Weil was able to reflect on the Enlightenment and early postmodern writing in a more tempered 

manner, adding refinement and deeper introspection.  

 Weil’s writing reflects the postmodern acknowledgement that the goal of understanding 

is not, necessarily, in gaining new knowledge, but participating in a range of interpretative 

engagements. In Draft for a Statement of Human Obligations, she offers a practical 

characterization of the distinction between rights and obligations which was later explained in 

more detail in The Need for Roots, published posthumously.24 As a framework for this 

discussion, she presents us with the personal world of reality and a parallel, impersonal world 

where universal, human obligations remain situated “above this [real] world.”  While rights may 

 
24 Simone Weil, "Draft for a Statement of Human Obligations," 1943. 
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have a sense of finitude explained via social contract theory or political ideology, and then 

embodied in a document between consenting parties (e.g., Bill of Rights, Declaration of Human 

Rights), obligations take on a higher moral value.  

Rights need to be exercised. Obligations need to be recognized. “An obligation which 

goes unrecognized by anybody loses none of the full force of its existence.”25  Central to her 

argument is the notion that necessity in the real world keeps man in bondage and that this 

“misery of need” for the body limits mankind’s ability to assimilate elements of human 

obligations into political and social life.  

Weil clearly states in The Need for Roots that, “only human beings have an eternal 

destiny.” Collectives of humans do not. From this basis she deduces that “the fact that a human 

being possesses an eternal destiny imposes only one obligation: respect.” This obligation can 

only be meet if the respect is real and not fictitious, and must be performed through the medium 

of Man’s earthly needs. 26 Consequently, the realm of obligations that humans have towards one 

another can only be met by satisfying these vital human needs, which have both physical and 

moral foundations.  

Weil provides us with a more refined manner to consider Nietzsche’s discourse regarding 

Will to Power. While she may identify tangentially with Nietzsche, her temperament and 

empathy suggest that her deliberations would continue and qualify his argument by having Will 

to Power only serve as a prelude towards recognizing human obligations. Will to Power is 

important – but not for subjugating either people or thinking. Other authors concerned with 

sovereignty or political power may continue Nietzsche’s discourse in another (real) direction, but 

Weil’s expression of passion (desire) for an absolute good offers a different hermeneutic 

 
25 Simone Weil, The Need for Roots, New York: Routledge, 1952. 3. 
26 Ibid. 6 
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manifestation. Although she may not be creating new knowledge her writing moves Nietzsche’s 

dialogue in another direction and farther down the field. 

 For example, Weil alludes to the Übermensch when she describes 14 needs of the soul in, 

The Need for Roots. One of the more surprising needs she discusses is that of Hierarchism, 

described as a veneration or devotion towards superiors. The idea is placed within the context of 

human obligations leading to the determination that, “What they [Übermensch] symbolize is that 

realm situated high above all men and whose expression in this world is made up of the 

obligations owed by each man to his fellow men.”27 

 Weil’s offers an invitation into practical discourse by making human obligations “a study 

which is permanently open to revision.” More notably, she shows us that value claims can be 

discussed across time periods; in the context of real-world politics and sovereignty; and from the 

perspective of individuals. Her writing regarding human obligations and needs of the soul 

provided a clear segues into practical discourse on “human values.” Not in specifically defining 

what human values are, but by engaging in deliberative value claims related to human 

obligations.  

 

The Path of Existing Value Systems 

Jean-Paul Sartre presents his existentialist idea that “existence precedes essence,” in 

describing what it means to be human and what motivates how we behave. The statement implies 

that we are all human beings first before we are shaped by the unique experiences and influences 

of our lives. Our essence becomes developed by many things such as our personal and societal 

values, our needs and life choices. There are also conceptions within existentialism which imply 

 
27 Ibid. 19. 
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that we have freedom over the values that shape our behaviors and thoughts and moreover, that 

human existence itself is valuable and should be considered as the foundation of all values.28 

This idea of human existence not only having value, but being the foundation by which all other 

values are derived provides some measure of unanimity in discussing moral systems which could 

guide considerations whereby climate change action becomes a key moral responsibility. 

 In developing positions towards climate change, which respects humans and the planet, 

the backdrops presented by these multiple value systems have created public attitudes and 

perceptions. The virtue ethics of Ancient Greece, the deontological foundations of Kant’s 

philosophy and the revolutionary manifestations in Nietzsche’s writing are still part of the 

existing discourse of morality and values in the 21st century.  However, just as modern and 

postmodern perspectives clashed during the late 1900’s there is an unfolding clash between 

perspectives of the post-modern era and the globalized, digital age. Scientific discovery and 

technology move fast, and society’s deliberations on their morality try to catch up as quickly as 

possible. Just as Nietzsche’s writing helped ignite the spark for a new view towards moral value 

systems the current world is waiting for that same type of event. There may be a perception we 

are already there given the strong voices and media reports that support positive action on 

climate change. However, the real question is whether the necessary action has taken place (the 

Power) to reverse the effects of climate change to the point that it’s no longer a threat to 

humanity. If the answer remains no, then we haven’t created the necessary Will. We are still in 

Zarathustra’s cave, and even if some people emerge from the cave the necessary societal actions 

cannot happen until we have all emerged.29 The combination of Nietzsche and Weil’s views 

provide a modern and socially translatable construct to frame discussions and solutions relative 

 
28 Jonathan Webber, Rethinking Existentialism, Oxford University Press, 2018. 6. 
29 Nietzsche, Thus Spoke Zarathustra. 23. 
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to climate change. Especially in using the Übermensch, herd morality and Will to Power 

concepts there are ways to underscore some of the current philosophical discourse on climate 

change especially those related to the creating broader public will to take action and enabling 

current and emerging technologies in a more expanded manner.  
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CHAPTER FOUR: CONSTRUCTS OF NEW VALUE SYSTEMS 
 
 The aforementioned philosophical systems have been some of the foundations for our 

conceptions of morality through the ages and demonstrate that value systems can change and are 

influenced by new knowledge and societal forces. Through introspection, understanding and 

necessity we can accept change in how we form our systems of values and morals both as 

individuals and as members of societies. The power of necessity can be strong and compel a 

changing of attitudes and actions if the necessity is widely and completely realized. 

The expanding threat of climate change has been confirmed in each subsequent 

Assessment Report from the IPCC, yet there is widespread agreement that the global community 

is not doing enough to mitigate its effects. The efforts of governments, public organizations and 

private industry reach certain levels of success, but fall short for either political or economic 

reasons. The combined efforts of these institutions consistently encounter entrenched resistance 

from long standing societal, cultural and political forces. For example, altruistic tendencies such 

as “doing the right thing” may provide motivation to invent and innovate solutions for climate 

change, but at what point does that motivation turn to greed. Monetary profit can also cause 

strong incentives for discovering climate change solutions, but the pursuit of that profit may 

cause sub optimal or self-defeating consequences. 

 If this capital-centric tendency is to be addressed then one possible method may be an 

exploration of new value systems which can be accepted and institutionalized in a forceful and 

enforceable manner. Public sentiment alone may not drive the necessary political and economic 

decisions for climate change action, but perhaps a value proposition can be made that also relies 

on the motivations of profit so that a broader cross section of society can become energized, 

including climate change deniers. This effort would require examining methodologies for 
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identifying and implementing local, regional and global level changes in an ethical manner with 

consideration for introducing innovations related to energy and environmental security. A 

discussion of how to responsibly incorporate and institutionalize major changes in any society 

should involve a complete and complex analysis of institutions, cultural foundations, social 

concerns, political motivations and humanistic considerations along with other nuances relative 

to the particular group under study. Accordingly, discussing revolutionary changes which can 

alter the course of a populations’ lifestyle and prosperity can initially be disconcerting, followed 

by a healthy dose of anxiety. The discussion becomes more complex if the change encompasses 

different yet intersecting social issues across the population such as social welfare, poverty, the 

military, political institutions, food and water security, terrorism, etc. Trying to solve all of 

societies’ woes in one fell swoop, or in one writing would be an overly presumptive, and more 

likely futile, endeavor. Instead, a microcosm representing a significant challenge to the collective 

humanity could be identified and defined which, if solved could bring forth substantial and 

recognizable improvements in the conditions of human life. Complex issues sometimes require 

imperfect solutions so there should not be presumptions of impending holistic, completely 

defined answers which will obliterate significant problems, but answers which may instead 

provide substantial progress towards commonly accepted goals. Explaining and defining the 

necessity of change can begin to provide understanding and possibly acceptance of solutions. 

 The somewhat compartmented issue of energy and environmental security represents one 

such microcosm and can best be defined and treated as a problem once certain definitions and 

parameters become accepted. A limited treatment here will focus on two principal areas:  

Attempting to bound the problem by determining ‘what’ it is we may need to change and the 

nature of that ‘what’; secondly, introducing some considerations in determining ‘how’ the 
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problem may addressed.  

 Not only is change necessary in the current condition of the earth and its environment, 

but the nature of required change may become more extreme in the future causing more 

disruption than societies may be ready for. While describing changes which could be 

incorporated at local and regional levels within societies to improve energy efficiency and 

combat environmental degradation, noted American environmentalist Bill McKibben provided 

the following evaluation of our changing planetary situation: 

 
We’ve turned our sweet planet [Earth] into Eaarth, which is not as 
nice.  We’re moving quickly from a world where we push nature 
around to a world where nature pushes back – and with far more 
power. But we’ve still got to live on that world, so we better start 
figuring out how.1 

 
 Figuring out how should certainly include scientific and technological solutions which 

can improve the quality of human life while also preserving the environment, but more important 

may be determining methodologies for transitioning and educating people of the world into new 

societal orders in relation to energy and the environment. On a smaller scale, business process 

reengineering methodologies sometimes use an “As Is and To Be” model in determining how to 

institute change within organizations by determining the status quo and the desired end state and 

then planning a transition process for bringing about the final outcome. This transition process is 

normally the most controversial and costly aspect of this model and where organizational and 

societal frictions most visibly shows themselves. Depending on the scale of change necessary to 

accomplish the desired end state, either incremental or revolutionary stimuli may need to be 

advocated.  

 

 
1 Bill McKibben, Eaarth: Making a Life on a Tough New Planet, New York: Times Books, 2010, 253. 
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Humanistic Foundations 

 Humanistic considerations for implementing societal changes related to energy 

innovation and environmental protection can involve competing social priorities. The humanistic 

foundations here will consider responsibilities which individuals, societal leaders and members 

of the public may have towards maintaining and effecting changes in The Environment and The 

Protection of Prosperity. A single-minded approach which completely or principally sacrifices 

one of these considerations would represent a partial disregard for humanistic values, thereby 

being inconsistent with a responsible problem-solving approach. Since all parties involved are 

either human beings or groups of human beings there should be a recognition of the reasoning 

capacities which provide humans a distinct capability. For purposes here, we should recognize 

this capacity and acknowledge its uniqueness as a faculty for dealing with change. Going one 

step further, there could be an acknowledgment that there are responsibilities associated with this 

faculty, while not committing exactly what those responsibilities would be.  

In describing the unique capacity of humans in trying to address “the dream of mastery” 

of nature, Paul Wapner, Director of the Global Environmental Politics program at American 

University postulates that: 

The dream of mastery [of nature] turns on the notion that human 
beings are uniquely endowed with ingenuity, resourcefulness, and 
the spirit of enterprise, and that we can and should use these to 
unlock and override nature’s secrets.  When we do so, we improve 
human life.2 

 
The end product of this process may not be a specific recommended list of changes which should 

be instituted or a cache of unlocked secrets, but a description of the sensibilities which need to be 

cultivated in helping to determine these changes. The remaining treatment will focus on the first 

 
2 Paul Wapner, Living through the End of Nature, Cambridge, MA: Massachusetts Institute of Technology Press, 
2010. 
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of the aforementioned responsibilities for consideration, The Environment. 

Defining ‘what’ it is we’re trying to change, or protect, is one of the first challenges. If 

Saving the Environment becomes the top-level consideration for transforming the global 

economic order in regard to climate change, then the challenge becomes defining the 

Environment, including describing its geographic reach. If the goal is Reducing Greenhouse 

Gases or Reversing Global Warming or Reducing CO2, then there needs to be clearly defined 

limits which define success such as 350 ppm or 450 ppm CO2 in the atmosphere and acceptance 

of existing climate science methods and findings. Defining a more complex and hopefully more 

holistic and accurate model for describing the expansiveness of the environment and the accurate 

effects of climate change is a formidable task for science. The IPCC use some of the most 

sophisticated climate modeling software available to construct its future climate predictions for 

policymakers. However, the computer climate models adopted by the IPCC, such as the General 

Circulation Models (GCM) of the Coupled Model Intercomparison Project Phase 5 (CMIP5) 

have attracted scientific research pointing out that these GCMs have failed to properly 

reconstruct the natural variability of the climate throughout the entire Holocene.3 Concurrently 

there is a growing chasm between the existing method of incremental GCM software 

improvements employing small steps and the much faster and larger improvements in computing 

hardware capability.4  Institutions also find it increasingly difficult to keep the relevant expertise 

in house and so the development of accurate climate models, and our understanding of the future 

environment, runs behind our desire to know what will happen to our world. Climate change is 

one important aspect related to environmental change requiring examination and further 

 
3 Nicola Scafetta, "On the Reliability of Computer-Based Climate Models," Ital.J.Eng.Geol.Environ 1, 2019, 49-70. 
4 Bryan N. Lawrence et al., "Crossing the Chasm: How to Develop Weather and Climate Models for Next 
Generation Computers?" Geoscientific Model Development 11, no. 5, 2018, 1799-1821. 
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refinement, and a more robust study beyond just climate change effects would yield a better 

understanding of what we are dealing with in terms of environmental dynamics on earth.  

 Another challenge is describing ‘how’ to effect the changes necessary upon the defined 

structure under examination. We do not accurately know how quickly or sufficiently humans, the 

biosphere or the environment can adapt to changes whether they are caused by GHG emissions 

or geoengineering. Evolution usually taken millions of years. Major societal or cultural changes 

can take years or decades to institutionalize, however the capacity for changing may vary among 

the demographic group being considered. While a holistic approach involving cooperation from 

a wide span of cultures and demographics may be most desired, there may be utility in targeting 

specific demographic elements when making appeals for change in society. For example, 

younger generations may be more able and willing to accept the urgency and necessity of change 

than older generations and therefore this voice should be a key part of the public conversation.  

 

The Environment: One Alternate Model 

 Providing scope and depth to the definition of the Environment is challenging enough, let 

alone attempting to model or hypothesize current and past chemical and biological processes 

which have affected living and non-living entities. One attempt to provide a holistic definition 

and modeling of the ongoing environmental interactions on earth is presented in James 

Lovelocks’ essay on the Gaia Hypothesis. The Gaia Hypothesis is described, scientifically as a 

biological cybernetic system with homeostatic tendencies. 5 It represents the relationship 

between the planets environmental condition and the biosphere; and proposes the existence of a 

regulatory mechanism which helps define the chemical composition and climate of the planet. 

 
5 Lynn Margulis, Clifford Matthews and Aaron Haselton, Environmental Evolution: Effects of the Origin and 
Evolution of Life on Planet Earth, 2nd ed., Cambridge, MA: MIT Press, 2000. 
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Lovelock attempts to treat the Earth as a single, self-regulating entity which adapts to sustain its 

environment and Biota.6* He goes on to describe how the Biota and its non-living surroundings 

have evolved as a single living system which effects the chemistry and environment of the 

planet. The earths’ environment has changed in many ways since life appeared on the planet, 

however the holistic interaction between life and the environment is a relatively new area of 

study in the evolution of the planet. For example, experiments have provided support for a 

commonly accepted hypothesis regarding the inception of life on earth, such that individual 

amino acid monomers coalesced (polymerized) via some type of stimulus into more complex 

protein chains, which then formed simple cell tissue, which then lead to simple cells. However, a 

countervailing argument is presented by Clifford Mathews whereby he proposes that the 

abundant hydrogen cyanide (HCN) contained in early earths’ atmosphere reacted with abundant 

amounts of water and facilitated the formation of polypeptides (long amino acid chains) 

independent of any kinetic stimulus.7 More modern techniques are helping to explain 

interactions between life and the environment with more granularity, however fundamental 

disagreements still exist.  

 Gaia theory, as described by Lovelock, is grounded on three foundational aspects of life 

which determine its ability to establish a Gaian regulating system: 1) A strong constraint placed 

on life by its environment, meaning life does not react well to extreme conditions but in fact 

prefers neutrality in its environment; 2) The tendency of life to grow exponentially whenever a 

niche is open or when the environment becomes favorable; 3) Organism diversity which helps to 

ensure that opportunities, or conditions, in the environment can be exploited by some organisms 

 
6 Ibid. Chemical Evolution in a Hydrogen Cyanide World * Lovelock and Margulis define Biota as the sum of all 
living things on the planet. While the Biota is a living mass it interacts with the other chemical and non-living matter 
on the planet in an attempt to reach an overall state of environmental homeostasis.  
7 Ibid. 
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while being rejected by others. While Lovelocks’ foundational assumptions may prove valid 

under certain conditions, it would be worth investigating as to whether this type of regulating 

system can be maintained when changes are sudden and disruptive such as climate change 

related devastation. The oversimplified view of “life on earth” as the mere collection of all 

biological organisms on the planet may not be useful in a complex, crowded industrialized 

society.  

 Some scientists have criticized Lovelocks’ Gaian hypothesis as being teleological 

although Lovelock has stated that he does propose the idea that planetary self-regulation is 

purposeful, or involves foresight or planning by the Biota. Therefore, no assertion is made of a 

teleological basis for Gaian theory since that would, in general, point to a single, reasoning 

intellect which defines the purpose and end state of Gaia, which is not evident in any of the 

Lovelock’s writings. However, the final, most productive, analysis in this endeavor may be to 

determine the effects of man-made changes induced on a model of the ‘Environment’ and how 

those changes can be understood and mitigated if necessary. 

 Leaving the world of evolution behind, we examine the possible contributions of 

neuroscience to the issue of ‘how’ to effect the changes necessary upon any defined model of the 

environment. The human developmental observations and conclusions made by Bruce Wexler 

shed some light on the issue of ‘how’ by partially defining ‘who.’ Wexler notes that, “human 

beings alter the environment that shapes their brains to a degree without precedent among 

animals.”8  He goes to explain how no other species comes close to making changes in the 

environment experienced by their offspring to the extent made by human beings. While the 

capacity of humans to cause change in their environment could be perceived with concern, it 

 
8 Bruce E. Wexler, Brain and Culture, Cambridge, MA: MIT Press, 2006. 
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should also be held with high regard and offer hopeful signs that there exists a capability to alter 

even some of the more acute conditions which may exist or have been created. If humans are to 

be blamed for some of the most egregious irresponsibility’s on earth then they also have the best 

chance, using their innate faculties, to correct the problems they have created.  

  Among humans, Wexler asserts from a neuroscientific standpoint that it is the adolescent 

population which hold the best promise for understanding and accepting necessary change. He 

describes how during adolescence and early adulthood, the “highly malleable inner world is 

shaped by the external world. For the remainder of life, the individual largely acts to alter the 

external world to match an increasingly inflexible inner world.”  The biological development 

responsible for this condition is the fact that “…neuroplasticity in the developing brain during 

childhood is very much greater than it is in the adult brain.”  Development of the frontal and 

parietal lobes of the brain happen in childhood and early adulthood. Once the person is in their 

adult life (early 20’s) this development has mostly finished, as the neuroplasticity has 

diminished, and can make acceptance of new concepts more difficult. This is mainly due to the 

importance of these brain regions in cognitive abilities such as memory, attention, organization, 

planning, and strategy selection, and a reason why parents usually act as ‘frontal lobes’ for infant 

children until they establish and exhibit these faculties. The inner world of adolescents can be 

more accepting of new ideas and non-traditional methods as these faculties develop, and in some 

cases cause them to reject previous assumptions and older styles of thinking, exemplified by the 

stereotypical “rebellious teenager.”  

 However, Wexler admits that development of the brain is not the sole determinant in 

explaining capacity for accepting dissonance between the inner and outer worlds of one’s self.  

He points out that other studies have shown that if “…a decision contrary to existing internal 
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beliefs can be coerced by social means, the resulting dissonance can lead to alteration of 

preexisting…beliefs.” Adults are capable of making changes in their internal worlds to adjust to 

major changes in their external worlds, and many of these stressful adjustments eventually prove 

successful. Learning and action are in an inverse relationship throughout the life-span. We learn 

the most when we are unable to act (adolescence; high neuroplasticity). By the time we are able 

to act on the world, our ability to learn has diminished (adulthood; low neuroplasticity). If bold 

changes are to be proposed and introduced regarding ‘how’ we should change the environment 

then perhaps it is the younger population which is more likely to accept the costs associated with 

disruptive changes.  

 Although Gaian theory may be a good first attempt at modeling the interactions which 

must be considered in determining environmental impact, more scientific rigor and discovery 

must be applied before conclusive and useable explanations can be used in formulating policies 

and actions. Only such a holistic approach towards defining the nature of the ecological 

interactions around the planet should be used in beginning to constructively define the 

responsibilities inherent in either maintaining or altering conditions for human existence and the 

nature of our prosperity. The evidence used by Lovelock in defining the earths’ environmental 

evolution is in many cases derived from discrete findings which are extrapolated to produce 

conclusions regarding past and future dynamics of environmental change. What is not presented 

in some cases is how valid these laboratory findings are when expanded into a planet-wide 

model. This line of reasoning is analogous to experiences in technology research where 

impressive capabilities can be demonstrated in a controlled research facility, but have significant 

hurdles when transitioning to wide scale commercial development.  

 Effecting change should target, and to some extent place responsibility on, younger 
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generations who, it can be argued, have a greater concern about the long-term condition of the 

planet. This may be a reason why many grassroots environmental movements have large 

populations of younger people as their members and organizers. This situation does not so much 

center upon the values or morals held by either young or old people as a group, but by their 

ability to accept change and live with its effects and costs. In making this observation one should 

be careful not to hold it as a definitive conclusion since there is evidence that adults are also 

capable of accepting these same effects and costs, but that their process in realizing them may 

come with greater trepidation and pain.  

 Engaging social forces to elicit change should be done with measure and caution to avoid 

unforeseen and unwelcome secondary and tertiary effects. The 2015 Paris Agreement has been 

celebrated as a unifying effort for global climate change action, but has also exposed frustrations 

with countries such as the U.S. and INDC levels which may not be ambitious enough. As 

frustrations rise from lack of action due to either institutional apathy, procedural deadlock, 

resource constraints or tardiness of action there may be opportunity for proposals which include 

more innovative, cross disciplinary approaches to problem solving. Since emotional 

commitments to positions can be high in such a discussion, proposals should be grounded in 

well-reasoned science and ensure they are holistic in their approach. Maintaining credibility is 

essential when making any proposal for societal level changes, and this would involve showing 

sensitivities towards the cultural and humanistic values and concerns of all parties involved, 

while fostering a commitment of connectedness through shared prosperity and effort.  

 

Cosmopolitanism: Citizens of a Single Community 

Cosmopolitanism was borne from the Greek philosophical sect of Cynics who decried 
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attachment to material possessions or influences such as wealth, fame or power. Instead, the 

Cynics lived to achieve a life based on appreciation of aesthetic practices and acknowledgment 

of natural beauty, which in turn promoted a derision of societal norms, customs and social 

conventions. The Cynics are said to have invented the idea of cosmopolitanism and when one of 

its early founders, Diogenes of Sinop, was asked where he came from he replied that he was "a 

citizen of the world.”9 This worldly connectedness tenet of Cynic philosophy promoted the idea 

of a state of human flourishing (Eudaimonia) which is achieved by living in accord with nature 

and with an appreciation for human reasoning.10 Humans should accept the moment as it 

presents itself, not allowing oneself to be controlled by worldly desires, but by using one's 

intellect to understand the world, doing one's part in nature's plan, working together and treating 

others fairly and justly. 

 Cosmopolitanism has linkages to natural law theory which suggests that all humans are 

connected and that a form of sociability unites us at a fundamental level into a kind of world 

community. This unification for humankind as a whole implies that there are values and 

moralities intrinsic to human nature which are elevated and separate from positive law mandates 

set by government or society.11 A cosmopolitan is someone who is not subservient to a particular 

religious or political authority, nor someone who is biased by particular loyalties or cultural 

prejudice, but rather aspires to a positive moral ideal in a universal human community. 12 

 Immanuel Kant advocated an international “league of nations” in Toward Perpetual 

Peace arguing that true and world-wide peace is possible only when states organize themselves 

 
9 Paul Harvey, ed., The Oxford Companion to Classical Literature Oxford University Press, 1937. 
10 Luis E. Navia, Classical Cynicism: A Critical Study, Westport, Conn: Greenwood Press, 1996. 
11 John Finnis, "Natural Law Theories<br>," The Stanford Encyclopedia of Philosophy, Summer 2020 Edition, no. 
Summer 2020, 2020. https://plato.stanford.edu/archives/sum2020/entries/natural-law-theories/. 
12 Pauline Kleingeld and Eric Brown, "Cosmopolitanism," The Stanford Encyclopedia of Philosophy, no. Winter, 
2019. https://plato.stanford.edu/archives/win2019/entries/cosmopolitanism/. 

https://plato.stanford.edu/archives/sum2020/entries/natural-law-theories/
https://plato.stanford.edu/archives/win2019/entries/cosmopolitanism/
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internally according to republican principles and externally in a league for the sake of keeping 

peace.  Concurrently they must respect human rights not only of their citizens, but of all 

foreigners.13 This thought is also advanced in Kant’s concept of universal hospitality (ius 

cosmopoliticum) and further by the proposition of a cosmopolitan order for laws which stems 

from an understanding of all human beings as equal members of a universal community.14 This 

principle of equality advocates the unification of all people with the intention of establishing 

certain universal laws governing their interrelations and rights. Kant further argues that the 

league of states should not have coercive military powers because that would violate the internal 

sovereignty of states.15 He suggested this new sphere of cosmopolitan law be separate from 

national or international laws and ascribe inalienable rights to individuals regardless of their 

origin or current location.16 There are parallels between Kant’s Perpetual Peace and the structure 

of the League of Nations in the early 20th century, as well as the structure of the United Nations, 

although significant features of Kant’s plan were not recognized, such as the abolition of 

standing armies. After the end of the cold war discussion about the most appropriate world order 

to promote global peace arose just as it did after the first and second world wars. It seems after 

every worldwide calamity there is a search for a new manner in which to relate people of the 

world to one another and create new structures and initiatives to achieve that end.   

 Currently, the World Economic Forum under the leadership of Klaus Schwab is 

embarking on the Great Reset Initiative which is an attempt to restore the global community 

 
13 Robert S. Taylor, "Kant's Political Religion: The Transparency of Perpetual Peace and the Highest Good," Review 
of Politics 72, no. 1, 2010, 1-24. 
14 Georg Cavallar, The Rights of Strangers: Theories of International Hospitality, the Global Community, and 
Political Justice since Vitoria (Aldershot, Hants, England: Ashgate, 2002. 
15 Kleingeld and Brown, "Cosmopolitanism,"  
16 Immanuel Kant et al., Toward Perpetual Peace and Other Writings on Politics, Peace, and History, New Haven: 
Yale University Press, 2006. 
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from the devasting impact of COVID-19 into a more resilient and sustainable structure.17 The 

Great Reset aims to steer global markets toward fairer outcomes; ensure that investments 

advance shared goals, such as equality and sustainability; and harness the innovations of the 

Fourth Industrial Revolution to support the public good by addressing health and social 

challenges. Such lofty ambitions require resourcing and there are stimulus packages emerging 

from the major powers of the world to provide relief from COVID-19, but much of that 

investment is aimed at alleviating internal damage to nations. Whether such an initiative will 

achieve a more cosmopolitan state of affairs globally is still to be seen, but efforts such as this 

could help lead the way towards Eudaimonia.  

 While cosmopolitanism advocates for shared living and identity connections among its 

community there are variations and disagreement as to what those connections should be and 

what they should be based on. For example, moral cosmopolitanism encompasses a personal 

commitment to the world citizenry and acceptance of shared values despite geography or 

sovereignty. Citizens value their connectedness to other citizens more than their connection to 

their nation-state, religious affiliation, or culture. This does not imply the abolition of national 

borders, religion or cultures, but that they become a sub-stratum of the layered framework that 

ties all humans together. A potential failing of moral cosmopolitanism is that under stress it can 

transform and splinter into a more political cosmopolitan structure based on political ideology or 

political party affiliations. Such a transformation can lead to power struggles which circumvent 

or destroy the moral values which were meant to unite and connect people.  

 Economic cosmopolitanism is less likely to be accepted as a consequence brought out by 

collective agreements of world citizens due to the negative impact to prosperity and wealth status 

 
17 "Now is the Time for a 'Great Reset'," , accessed Aug 3, 2020, https://www.weforum.org/agenda/2020/06/now-is-
the-time-for-a-great-reset/. 

https://www.weforum.org/agenda/2020/06/now-is-the-time-for-a-great-reset/
https://www.weforum.org/agenda/2020/06/now-is-the-time-for-a-great-reset/
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for those that are already advantaged. Instead, economic cosmopolitanism could appear through 

fierce capitalism, causing environmental consequences which inflict devastation which in turn 

levels everyone to a more even economic status. In this way, one can look at the devastation 

brought on by climate change as leading to an economic cosmopolitan structure that connects 

people with a common experience albeit one with negative consequences.  

 

The Next Enlightenment: The Climate Change Revolution 

 The evolution and development of philosophical thought has been convoluted and 

influenced by societal pressure, governmental hierarchy and religious power. Yet, at certain 

points in history there have been inflection points whereby past thinking and accepted values 

have been significantly challenged in a revolutionary manner. Thomas Kuhn describes a similar 

phenomenon in the scientific realm in, The Structure of Scientific Revolution.18 Kuhn proposes 

that scientific understandings are overturned by revolutionary types of change such that existing 

frameworks (paradigms) are replaced with new ones. Kuhn introduces the revolutionary nature 

of paradigms and how they change the fundamental understanding and concepts associated with 

what he called the normal sciences. In order for a scientific achievement to be categorized as a 

paradigm, Kuhn proposed that it needed two distinguishing characteristics: 1) to be sufficiently 

unprecedented to attract groups of scientists away from competing paradigms; and 2) to be 

sufficiently open-ended to leave open unresolved problems for the new group.  Paradigm 

changes were viewed by Kuhn as complete upheavals of existing concepts in a particular 

scientific field which would then result in the replacement of an old system of understanding 

 
18 Thomas S. Kuhn, The Structure of Scientific Revolutions, 3rd ed. University of Chicago Press., 1996. Kuhn’s 
definition of how science evolves is in contrast to that of Michael Polyani, an early twentieth century scientist who 
believed that there is a more natural progression of adaptiveness, connoisseurship and inheritance within the 
community of scientists which advances science in a more collective manner 
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with a new one. These changes were characterized by their exceedingly radical nature which 

would cause revolutionary changes in scientific understanding. This revolutionary aspect of 

scientific advancement usually relied upon an individual or group to question existing paradigms 

by pursuing dramatically different lines of thinking and discovery which would, at first, be 

looked upon skeptically by their community. Revolution needs leadership by individuals who 

possess motivation, initiative and courage in the face of adversity.  The necessity for having 

individuals with these types of professional goals and traits, and who could displace the current 

accepted thinking, led Kuhn to segregate scientists based on their aspirations. He generally 

placed scientists into two camps: Puzzle-Solvers and the Paradigm Changers. The puzzle solvers 

were those who followed tried-and-true methods of scientific research and “followed the rules” 

under which that particular scientific field operated. Their credibility and professionalism were 

not in question by Kuhn, but he believed they lacked the ability to innovate beyond their field in 

order to find new ways of thinking about old paradigms. In essence, Kuhn was contemptuous of 

the puzzle solvers. He respected science, but not necessarily scientists. They represented an Old 

Guard which wanted to keep the scientific field as it was and not overturn the systemic process 

of rules and authorities which they have followed during their professional lives. Only when 

pushed by external forces would the puzzle solvers capitulate and follow a new paradigm. Often 

times, the impetus for such a new paradigm came from crises similar to climate change, creating 

the necessity to replace an existing paradigm or develop a completely new one. In such 

instances, such as the emergence of relativity theory within physics, the puzzle solvers begin to 

bend in their thinking and slowly see the benefits of the new paradigm.  Conversion of scientists 

into the new paradigm could occur, however it could be a lengthy process which may require 

generational changes before a new paradigm could be fully accepted. Kuhn points out that 



71  

German physicist Max Planck stated in his Scientific Autobiography that, “a new scientific truth 

does not triumph by convincing its opponents and making them see the light, but rather because 

its opponents eventually die, and a new generation grows up that is familiar with it.”19 Kuhn 

believed this type of institutional resistance to new paradigms was another reason which 

validated the necessarily revolutionary nature of change.  

 Kuhn held great respect for the purpose of science, which was in many ways related to 

the search for knowledge and values. New paradigms brought new knowledge which allowed 

society to meditate on its preexisting value systems. New paradigms proved their worth by being 

able to solve problems which past paradigms could not, thereby establishing a type of hierarchy 

among paradigms - those that can and those that cannot. Not only did science hold 

epistemological goals for Kuhn, but he believed that scientists should have a sense of social 

responsibility in their pursuit. Kuhn did not exactly state what that social responsibility should be 

aside from discussing the broader professional sense of duty that they should have towards the 

betterment of mankind. However, even in espousing the relevance of scientific advancement to 

society, Kuhn does not attempt to draw connections between the advancement of scientific 

knowledge and the advancement of metaphysical needs, such as truth.  

 Kuhn believed that the search for knowledge, the epistemological pursuit, was validated 

in his theory of paradigm changes. To be effective, this pursuit required at times a revolutionary 

nature to help advance the change which may not be congruent with the collective thinking of the 

community. Revolution can narrow the scope of the scientific community’s focus, increase its 

specialization and attenuate its communication internally and externally. These effects have the 

inclination to cause division and disagreement within the scientific community, which Kuhn 

 
19 M. Planck, "Scientific Autobiography and Other Papers, F. Gaynor, Trans." New York, 1949. 33-34. 
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accepted as an underlying condition for producing paradigm changes. However, Kuhn did not 

prescribe to the notion that scientific advancement involved a pursuit for “the truth.” Truth was 

not deemed by Kuhn to be either an epistemological or metaphysical pursuit. In so thinking, he 

states that, “we may, to be more precise, have to relinquish the notion, explicit or implicit, that 

changes of paradigm carry scientists and those who learn from them closer and closer to the 

truth.”20  If Kuhn did believe in a teleological aspect for science, it did not involve the search for 

truth. Beginning with a metaphysical end in mind was not necessary, and not practical, whether 

that end be the truth or some other human need. His empiricist outlook on scientific progress did 

not leave room for considering truth since it could not be practically measured or observed. This 

is not to say that Kuhn disregarded the consideration of human values or needs in his theories, or 

the relative importance of scientific advancement towards the betterment of mankind and 

society. In fact, in many instances in The Structure of Scientific Revolutions he supports the 

societal benefits of discoveries which have come about as a result of paradigm changes and how 

they have contributed to mankind’s prosperity throughout history. 

 

The Protection of Prosperity 

 In 1961 President Eisenhower delivered his farewell speech to the American people 

where he warned of a growing collusion between the armed forces and the defense establishment 

which furnished and maintained the weapons of war for the U.S. He referred to this vast 

symbiotic relationship as the Military Industrial Complex (MIC) which was borne from necessity 

during WWII, but maintained its expansive and expensive culture for the decades which 

 
20 Kuhn, The Structure of Scientific Revolutions, 170. 
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followed.21 After the conflict ended, the U.S. did not abandon its wartime economy but rather the 

opposite. Military spending and congressional support for the MIC steadily grew creating high 

tech jobs, technological innovations and a stature for the country as the strongest military power 

in the world.22 As the MIC grew there were government efforts to control its size and reach 

similar to the manner in which monopolies are regulated, although in this case it was the 

government which caused the growth so there was some conflict of interest. The MIC was 

creating prosperity in the U.S. for job holders, shareholders and the politicians who represented 

them which made it difficult to curtail it in any way. The MIC has reshaped itself through 

innovation, consolidation and other methods, but remains viable and powerful today. It can be 

debated if the emergence and sustainment of the MIC caused more good than harm, or vice 

versa. There are of course ethical dilemmas in judging the morality of making profit from 

forging weapons of war and mass destruction. However, for purposes here the MIC serves as an 

example of a strong symbiotic relationship between private industry and government in the U.S. 

and in fact continues to be copied by other countries today as many of them search for ways to 

revitalize their economies through expansion of their defense industrial base.     

 In addressing climate change the example set by the MIC can serve to inform how a 

similar establishment could be incubated. A Climate Industrial Complex (CIC) could serve to 

create job holders, shareholders and political interest which could then generate the technological 

innovations required for climate change action. In doing so the effort should also create a 

structure for prosperity that allows corporate, social and even political interests to flourish. The 

attainment of profit and wealth should not be vilified within the CIC culture, and to some extent 

 
21 Dwight D. Eisenhower, "The Military‐Industrial Complex," American Journal of Economics and Sociology 46, 
no. 2, 1987, 150. *Hereafter the Military Industrial Complex will be referred to as the MIC.  
22 Martin J. Medhurst, "Reconceptualizing Rhetorical History: Eisenhower's Farewell Address," Quarterly Journal 
of Speech 80, no. 2, 1994. 195-218. 
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there should be an acceptance that certain levels of inefficiency and, even, corruption may be 

expected. The acceptance of fraud, waste and abuse is anathema to the tenets of public 

stewardship of U.S. taxpayer funds and assets, however to overcome the inertia in establishing a 

CIC it may be necessary. This is not meant to imply that there is an ethical justification for 

corrupt practices such as fraud, waste and abuse of public trust and stewardship. The implication 

in the case for the CIC is that corrupt behavior should not be grounds for halting or slowing the 

development of the CIC, just as the case has been for the MIC for decades. Government 

acquisition and contracting history within the Department of Defense (DoD) is filled with cases 

of illegitimate practices which have cost taxpayers millions and even billions of dollars. One 

such multi-billion dollar case was the scandal involving the Navy’s A-12 Avenger carrier-based 

attack plane.23 Designed to replace the Navy’s A-6 Intruder aircraft the A-12 contained too much 

unproven technology for its fixed-price $4.8 billion contract. In 1991 Defense Secretary Dick 

Cheney learned that the Navy and General Dynamics and McDonnell Douglas were 

underestimating the A-12’s cost and schedule and ordered the service to kill the program. The 

move stunned the MIC and elicited a violent and protracted reaction. The contractors maintained 

that because Cheney and not the Navy, which signed the contract, killed the program the 

government owed the companies an additional $1 billion plus interest. At one point, about 60 

lawyers reportedly were assigned to the case. The litigation warfare produced five trials and went 

all the way to the Supreme Court. The suit was finally settled in 2014 resulting in the Navy being 

forced to accept alternate goods and services from the contractors valued at near the price they 

would have paid for the A-12.  

 Such grandiose disasters will hopefully not occur at the same level of financial damage 

 
23 "The A-12: Admiral Peabody’s Ultimate Wayback Machine," , accessed Oct 19, 2020, 
https://swampland.time.com/2014/01/27/the-a-12-admiral-peabodys-ultimate-wayback-machine/. 

https://swampland.time.com/2014/01/27/the-a-12-admiral-peabodys-ultimate-wayback-machine/


75  

within a CIC. However, there have been similar instances within the solar industry such as the 

case involving the solar company Solyndra in 2011.24 Solyndra had accepted $535 million in 

Department of Energy loan guarantees to develop and market its unique copper indium gallium 

diselenide (CIGS) thin-film technology. The technology had proved its efficacy and ability to 

compete with the financial economics of photovoltaic (PV) solar panels which based their 

technology primarily on silicon. In that same year the market price for silicon plummeted 

primarily due to burgeoning production of PV panels in China and elsewhere. As a result, 

Solyndra’s CIGS technology could not compete with PV and it filed for bankruptcy which 

caused a political backlash for the Obama administration and accusations of wasted funds on ill-

conceived clean energy innovations.  

 While the A-12 and Solyndra cases differ in many ways there are some aspects which 

create a case for establishing a broader CIC along the same lines as the MIC.  First, the failure in 

the A-12 case was procedural, instead of being market driven as was the case with Solyndra.  

Had Cheney directed the Navy to conduct a review and show cause for continuing the program 

he may have driven them to reach the same conclusion and force stoppage of the program on 

their own. Instead, he surreptitiously directed the program be halted, bypassing procedures 

contained in the Federal Acquisition Regulations which the contractor knew well and used to 

substantiate their case against the government. In contrast, Solyndra fell victim to market 

externalities and China’s dumping of PV technology.25 The company’s business plan could not 

have foreseen the 89% drop in silicon prices that occurred shortly after its inception and did not 

have the resources to respond. Second, the shear dollar amount of large-scale DoD programs 

 
24 "Why the Solyndra Mistake is Still Important to Remember," , accessed Oct 21, 2020, 
https://fortune.com/2015/08/27/remember-solyndra-mistake/. 
25 "Solyndra - Illuminating Energy Funding Flaws?" , accessed Nov 03, 2020, 
https://blogs.scientificamerican.com/plugged-in/solyndra-illuminating-energy-funding-flaws/. 

https://fortune.com/2015/08/27/remember-solyndra-mistake/
https://blogs.scientificamerican.com/plugged-in/solyndra-illuminating-energy-funding-flaws/
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within the MIC would in many cases dwarf similar programs within the CIC. While the A-12 

program was initially established at $4.8 billion for initial development and production there are 

similar programs for ships, submarines, tanks and aircraft which are valued in the hundreds of 

billions of dollars over the course of their lifecycle. Solyndra’s $535 million dollar loan 

guarantee is significantly smaller and creates a lesser impact on the overall federal budget when 

some failure occurs through litigation, technological immaturity or other phenomenon. A 

burgeoning CIC could learn from the regulations used by the MIC and establish similar program 

oversight and reviews to enable transparency in cost, schedule and performance for government 

funded programs.   

 The congressional and executive branches have had a longstanding relationship with the 

MIC which despite the criticism of their collusion has created great innovations for military 

power and commensurate escalating costs. The MIC has been through a number of 

transformations since its inception, including a major consolidation in the late 1990’s after 

Secretary of Defense William Perry notified some of the larger defense contractors that defense 

budgets in the future would not sustain them all. This event was referred to within the MIC as the 

“Last Supper” and elicited significant merger and acquisition activity within the MIC over the 

course of a decade creating a small number of mega-defense contractors such as Lockheed 

Martin and Boeing.26 Within the unorganized semblance of a burgeoning CIC architecture there 

could be an acceleration of similar merger and acquisition activity creating mega-climate 

contractors that could achieve economies of scale to produce lower cost and technologically 

advanced systems for the US. Success of such an endeavor would hinge, just as the MIC, on a 

 
26 John Mintz, "How a Dinner Led to a Feeding Frenzy," Washington Post-07-04T12:00-500, 1997. 
https://www.washingtonpost.com/archive/business/1997/07/04/how-a-dinner-led-to-a-feeding-frenzy/13961ba2-
5908-4992-8335-c3c087cdebc6/. 

https://www.washingtonpost.com/archive/business/1997/07/04/how-a-dinner-led-to-a-feeding-frenzy/13961ba2-5908-4992-8335-c3c087cdebc6/
https://www.washingtonpost.com/archive/business/1997/07/04/how-a-dinner-led-to-a-feeding-frenzy/13961ba2-5908-4992-8335-c3c087cdebc6/
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symbiotic collusion with the congressional and executive branches. By creating this type of 

relationship there could be prosperity in profits, long term business and technological superiority 

for the CIC and simultaneously a capability which the American public could use to combat 

climate change.       

 The recent pandemic caused by COVID-19 shows clearly how private industry can be 

repurposed and redirected with the proper mandate and government led funding stimulus. Car 

manufactures were some of the first industries empowered and funded to construct desperately 

needed ventilators in the early stages of the pandemic.27 The public demand for a COVID 

vaccine caused the machinery of government and industry to coalesce and create a vaccine in 

record time.28 There is demonstrated capability and capacity within the US system of free 

enterprise to establish alternate models which can create new wealth and prosperity while also 

serving a public service such as enabling the fight against climate change. Recognition and 

tolerance of this establishment could empower the necessary Will to effectively halt and reverse 

climate change.  

 
27 "Car Companies are Making Ventilators, but Ventilator Companies, Hackers and CPAP Companies are Working 
Harder," , accessed Oct 16, 2020, https://www.forbes.com/sites/bradtempleton/2020/04/20/car-companies-are-
making-ventilators-but-ventilator-companies-hackers-and-cpap-companies-are-working-harder/. 
28 "Pfizer's Vaccine is just the Beginning. Additional Shots are on the Horizon." , accessed Dec 16, 2020, 
https://www.nbcnews.com/health/health-news/constant-flow-vaccine-pfizer-s-covid-19-shots-begin-massive-
n1251111. 

https://www.forbes.com/sites/bradtempleton/2020/04/20/car-companies-are-making-ventilators-but-ventilator-companies-hackers-and-cpap-companies-are-working-harder/
https://www.forbes.com/sites/bradtempleton/2020/04/20/car-companies-are-making-ventilators-but-ventilator-companies-hackers-and-cpap-companies-are-working-harder/
https://www.nbcnews.com/health/health-news/constant-flow-vaccine-pfizer-s-covid-19-shots-begin-massive-n1251111
https://www.nbcnews.com/health/health-news/constant-flow-vaccine-pfizer-s-covid-19-shots-begin-massive-n1251111
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CHAPTER 5: THE PATH OF EXISTING STRUCTURES 
 
Framing Current Climate Change Solution Sets 
 
 Following James Hansen’s testimony in 1988 public interest on the effects of climate 

change grew as did the desire to see what could be done to combat it collectively and 

individually. Bill McKibben’s book, The End of Nature highlighted the growing scientific 

evidence on climate change and others dangers such as depletion of the ozone layer.1 This 

growing public awareness created a citizenry that was not only concerned about climate change 

and its dangers, but demanding of solutions. This led inexorably to analyzing the types and scale 

of energy we were using in commercial and private settings in the U.S. and around the world, 

and how future trends in energy generation and GHG emissions would shape the planet. The 

analysis of energy production and usage continues today and is one of the foundational 

considerations in any solution set for climate change. 

 Nuclear power is considered one of the potential large-scale solutions which could 

substantially help reduce GHG emissions, however the portion of nuclear powers contribution to 

total US electrical energy production has stayed relatively steady at approximately 8%  between 

2008 and 2019 due mainly to the production of cheap natural gas from hydraulic fracturing 

(fracking).2  Nuclear power generation relies on the heat released from splitting (fission) of 

heavy atomic nuclei to produce steam, unlike the nuclear fusion process which relies on 

combining light nuclei to produce energy. The steam is then used to power turbines which 

generate electricity in a manner similar to coal burning electrical plants. The nuclear fission 

process does not require oxygen and therefore no GHG emissions are produced. However, an 

 
1 Bill McKibben, The End of Nature, 1989. 
2 US Energy Information Administration (EIA), U.S. Primary Energy Consumption by Source and Sector, 2017, 
2017. 
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unfortunate byproduct of the fission process is radioactive waste which can linger for decades or 

longer. Currently, there is no national level solution for storing and disposing of radioactive 

waste and in fact most of this waste is stored onsite with the operating nuclear power plants. 

Proposals to establish a national nuclear waste repository at Yucca Mountain in Nevada has been 

met with tepid political and scientific support, coupled with the lack of a clear national policy for 

managing radioactive waste.3 Nuclear reactor accidents at Three Mile Island in Harrisburg, PA in 

1979 and the Chernobyl Nuclear Power Plant in 1986 further heightened skepticism of the safety 

surrounding larger scale use of nuclear power.4 The more recent nuclear accident in March 2011 

at the Hamaoka plant in the Japanese prefecture of Fukushima added further skepticism to 

revivals of nuclear power.5 Germany decided to ban nuclear power altogether after the 

Fukushima meltdown and new plant projects in the US and across the world steadily declined. 

The US nuclear industry has essentially ceased new power plant construction and expansion has 

been further curtailed through legislative and regulatory means. In contrast, the nuclear power 

industry has experienced some expansion in parts of the world, most notably China and with 

growing interest in the Middle East and parts of Europe. While the U.S. was the first nation to 

develop and build commercial nuclear power reactors, it has since abdicated leadership of that 

industry to others including Russia, China and the European Union. Although nuclear power 

remains a large scale means for reducing GHG emissions its future appears to be driven from 

influences outside the U.S.  

 Renewable energy sources are a large part of the solution set for climate change since 

 
3 J. Samuel Walker, The Road to Yucca Mountain: The Development of Radioactive Waste Policy in the United 
States, Nuclear Regulatory Commission, 2017. 
4 Wolfgang Rüdig, Anti-Nuclear Movements: A World Survey of Opposition to Nuclear Energy, United Kingdom: 
Longman, 1990. 
5 Dawson, Norihiko Shirouzu And Chester, "Design Flaw Fueled Nuclear Disaster," Wall Street Journal-07-
01T04:01:00.000Z, 2011. https://online.wsj.com/article/SB10001424052702304887904576395580035481822.html. 

https://online.wsj.com/article/SB10001424052702304887904576395580035481822.html
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they do not produce GHG emissions and have room to expand beyond their small base of the 

overall electrical generation capacity in the U.S (Figure 4). The global installed capacity of 

renewable energy technologies is growing rapidly. Between 2008 and 2019 renewable energy 

power generation grew from 7.3% to 11.5% of total U.S. electrical power generation and was 

distributed amongst hydroelectric, solar, wind, biomass and geothermal (Figure 5).6 

Coincidentally, during the same period the energy production from coal shrank from 22.5% to 

11.3% while production from natural gas increased from 23.8% to 32%. Energy production from 

petroleum and nuclear power stayed relatively steady during the same timeframe.  

 Aside from its growth potential renewable energy enjoys widespread international, public 

and political support as a means for addressing climate change. Renewable energy production 

and climate change action have been inextricably linked as a means and an end respectively, and 

their future relationship look to become even closer. The zero GHG emissions argument for 

renewable energy is socially and ethically powerful creating significant levels of support 

regardless of the challenges.  However, renewable energy production has its detractors as well.  

 

 

 

 

 
6 US Energy Information Administration (EIA), U.S. Primary Energy Consumption by Source and Sector, 2017. 
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Figure. 4. Renewable energy by primary production method. The upper graph 
shows how hydroelectric power has been challenged by wind and solar as 
contributors to the overall renewable energy effort. In 2020 wind power surpassed 
hydroelectric powers’ contribution to total renewable energy production.  The 
lower graph demonstrates that although renewable energy is rising fast in its 
adoption, it is far behind fossil fuels in total energy production.  Source: U.S. 
Energy Information Administration (EIA) Monthly Total Energy Report, Dec 
2020. http://www.eia.gov/totalenergy/data/monthly/#renewable. 

 

http://www.eia.gov/totalenergy/data/monthly/#renewable
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`

 
Figure 5. U.S. primary energy consumption by energy source and sector in 2008 
(top) and 2019 (bottom). Source: https://www.eia.gov/energyexplained/renewable-
sources/ 

 
Some of the main challenges against renewable energy solutions have been their relative 

high start-up costs compared to fossil fuel alternatives; the intermittent nature of power 

https://www.eia.gov/energyexplained/renewable-sources/
https://www.eia.gov/energyexplained/renewable-sources/


83  

generation for sources such as solar and wind as evidenced by measures such as capacity factors 

(CF); and entrenched resistance from fossil fuel companies and lobbying groups. The Stern 

Review on the Economics of Climate Change (Stern Report) warned as far back as 2006 of the 

international investments required in climate change action to preclude disastrous results from an 

ever-increasing inventory of GHG’s.7 Since then, the required investments to counter climate 

change have kept increasing, but often fall short of the required levels to mitigate the rate of 

increase in global GHG’s. A large portion of past investments have been into renewable energy 

which has convincingly demonstrated itself as an effective force in the fight against climate 

change. Renewables are at the nexus of climate change discussion regarding ethical propriety 

and technological viability, in other words, even if it is the ethical thing to do can we 

technologically and economically accomplish it at levels which will make a difference.   

Hydroelectric power generation in the US has been relatively stable for many years and 

had represented almost half of all renewable electricity generation in the US until the last few 

years when advances in technology and installed capacity allowed wind to surpass hydroelectric 

contribution to total renewable energy production.8 The trajectory of wind power capacity 

suggests that it will continue to surpass hydroelectric well into the future. Large-scale 

hydroelectric power is concentrated in a few specific geographies in the U.S. such as the Pacific 

Northwest and the Tennessee Valley region and therefore has little opportunity for expansion or 

prospect for offering relief in other parts of the country. Hydroelectric power generation also 

disrupts the natural water circulation along the ecosystems it touches and can therefore be 

politically and socially controversial. In particular there have been intrusions into the lifestyles of 

indigenous people along the Columbia River and adverse effects on salmon populations and 

 
7 Nicholas Stern, Stern Review: The Economics of Climate Change, Government of the United Kingdom, 2006. 
8 US Energy Information Administration (EIA), EIA Annual Energy Outlook 2019, 2019. 
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breeding grounds.9  

The fastest growing renewable sources have been wind and solar, with wind accounting 

for approximately 41% of renewable power generation and solar accounting for 16% (Figure 6). 

Solar energy production mainly from PV cell panels has risen sharply with some contribution 

from concentrated solar power (CSP).  However, it still represents a small percentage of overall 

renewable energy production although some projections offer favorable possibilities. The global 

PV system installed base is projected to increase 8% year-over-year (y/y) to approximately 132 

GWdc.10 Fluctuations in supply due to costs of silicon, COVID19 impact on plant production 

and U.S. tariffs has caused uncertainty in the future growth and cost of solar energy, however 

due to strong public and political support it will undoubtedly continue to grow at record rates. 

While experiences such as Solyndra discussed earlier may cause some concern and provide 

comfort to climate deniers the support for solar remains steadfast and the technology and scale of 

implementation is unrelenting.  

 

 

 

 
9 "Pacific Northwest Electric Power and Planning Conservation Act,", http://www.nwcouncil.org/reports/poweract. 
10 Quarterly Solar Industry Update, 2020. https://www.energy.gov/eere/solar/quarterly-solar-industry-update. 

http://www.nwcouncil.org/reports/poweract
https://www.energy.gov/eere/solar/quarterly-solar-industry-update
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Figure 6. The U.S. Energy Information Administration’s (EIA) Annual Energy 
Outlook (AEO) for U.S. renewable electricity generation, including end use for 
2021. In 2021 wind energy produces 41% of overall renewable electricity generation 
compared to solar energy which produces 16%. EIA projects that by 2050 solar 
energy would surpass wind and provide 47% of all renewable electricity generation 
compared to 34% for wind energy. Source: EIA AEO2021 

 
 Wind energy has been growing rapidly and currently provides a larger portion of the 

electrical energy production than solar energy. However, projections for U.S. wind energy are 

bleaker according to the U.S. Energy Information Administration (EIA). As shown in Figure 6, 

the total installed capacity of wind power is expected to grow substantially, but it will become a 

smaller percentage of overall renewable energy generation due to the rise in the installed solar 

power base. The current projection assumes the production tax credit (PTC) for wind runs 

through 2024, following a one-year extension under the Taxpayer Certainty and Disaster Tax 

Relief Act of 2019 and other federal policies. Although capital costs for both wind and solar 

continue to decline through 2050, without additional policy intervention wind is not as cost-

competitive as solar. More than two-thirds of cumulative wind capacity additions from 2020 to 

2050 occur before the PTC expires at the end of 2024.11 Offshore production provides less wind 

 
11 U.S. Energy Information Administration (EIA) Annual Energy Outlook (AEO) 2021. 2021 

https://www.eia.gov/outlooks/aeo/pdf/04%20AEO2021%20Electricity.pdf
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capacity overall, but has received increased public and political support recently. In the U.S. 

there are 30 MW of off shore wind in operation and 12 MW are under construction. More 

notably there are almost 6,500 MW in the permitting stage and 17,000 MW under site control, 

meaning the developer has obtained a lease or other contract for the site.12 Most recently the 

Department of the Interior released a Final Environmental Impact Statement, the last step before 

it issues a decision on whether it will approve or deny a request, to build the 800 MW Vineyard 

Wind 1 project 12 miles from Martha’s Vineyard, MA.13 The project would be the country’s first 

commercial-scale offshore wind project when it is finally constructed in 2023. The project is 

expected to negatively impact the fishing industry in the region, however the developer is 

agreeing to provide compensation in kind.  

 Natural gas production in the U.S. has risen sharply driven mainly by fracking operations 

in shale deposits located in North Dakota, New Mexico, Texas and Pennsylvania.14 Fracking 

operations allow extraction of oil embedded in shale rock deposits and also liberates associated 

natural gas which helped turn the U.S. into a net exporter of natural gas in 2018. Natural gas is a 

hydrocarbon and therefore still produces GHG emission when it is used in electrical energy 

production, albeit substantially less than coal or petroleum. The cheap and abundant production 

of natural gas from shale has allowed this fuel type to begin displacing some coal powered 

electricity generation thus helping to achieve a net decrease in GHG emissions in the U.S. One 

adverse effect of increased natural gas production from shale has been the effect on the nuclear 

industry. Investments in nuclear power have now become less financially attractive and the 

 
12 2019 Offshore Wind Technology Data Update, 2020. 
13 "Interior Moves Closer to Approving First US Commercial-Scale Offshore Wind Project," last modified -03-
08T13:13:25-05:00, accessed Mar 10, 2021, https://thehill.com/policy/energy-environment/542126-interior-moves-
closer-to-approving-first-us-commercial-scale. 
14 US Energy Information Administration (EIA), EIA Annual Energy Outlook 2019. 2019 

https://thehill.com/policy/energy-environment/542126-interior-moves-closer-to-approving-first-us-commercial-scale
https://thehill.com/policy/energy-environment/542126-interior-moves-closer-to-approving-first-us-commercial-scale
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expected retirements of some nuclear plants will slowly decrease the overall contribution of 

nuclear power to overall electrical energy production. As a result, fracking will remain a top tier 

method for energy production. Fracking’s concentration in some states which are political 

battlegrounds between the Republican and Democratic parties ensures that there will consistently 

be a base of support for existing operations, with fluctuating support for increasing available 

public lands or permitting of private land.  

 Lifestyle changes can also be effective methods for lowering GHG emissions. The 

strength of their effect is predicated on wide-spread adoption of the particular solution by large 

portions of the population. In some instances, the solution depends on creating an awareness to 

use alternative processes in daily life while others steer consumers towards new products that are 

more environmentally friendly. A few examples include: 

 
• Buying locally grown produce to lower energy usage required for long haul transportation  

• Adopting vegetarian style diets to reduce livestock inventories and their methane emissions 

• Purchasing hybrid, all-electric or high gas mileage vehicles to reduce transportation emissions  

• Replacing incandescent light bulbs with Compact Fluorescent Lights (CFL) or Light Emitting Diodes (LED) 

 
These types of solutions have relatively low financial barriers to entry and rely on low-

technology constructs, both of which make them easier to implement on a mass scale. Lifestyle 

changes and the associated education that helps perpetuate their effectiveness will continue to be 

important going forward, especially considering the continued growth in world population.  

 Many of these solutions have existed for decades with varying amounts of investment 

and degrees of implementation success. However, one of the challenges has been to understand 

and architect holistic strategic frameworks that can have powerful and cost-effective impacts. 

Attempts to do this have had varying success and acceptance. The forementioned Pacala-
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Socolow model illustrated possible methods for lowering GHG emissions and although it did 

help achieve understanding and appreciation for the magnitude of the required effort, there was a 

subsequent lack of adequate action to implement their recommendations. Combinations of the 

above-mentioned methods and technologies will help reduce GHG’ emissions according to many 

studies, but an adequate governmental and political framework is needed to ensure their success. 

 
Forward Looking International Framework’s 
 

Although GHG reduction frameworks exist, such as the Paris Agreement, living up to 

their expectations is far more challenging than creating the treaty itself.15 The UNFCCC has 

stood the test of time by not only being accepted as the central international framework for 

climate coordination, but expanding its base of members and perusing new initiatives in fighting 

climate change. From its inception at the Earth Summit in Rio de Janeiro in 1992 to the 

groundwork laid by the Kyoto Protocol in 1997, the UNFCCC has sought to become an 

instrument for organizing the global response to climate change. While it began as a body of 

concerned governments organized according to the institutional structure of the UN from which 

it was created, the UNFCCC would later make inroads to include private industry and 

philanthropists as partners in the fight to combat climate change. The UNFCC expansion beyond 

its original structure has been one of its greatest accomplishments in unifying and focusing 

societal forces. This evolutionary growth process was fueled by a public will and demand for 

action that manifested itself in an increasingly strong effort to create enough action to stop 

climate change. Whether that Will alone can achieve the desired end remains to be seen, but this 

 
15 Rune Westergård, One Planet is enough Tackling Climate Change and Environmental Threats through 
Technology, Cham: Springer, 2018. 
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innovative and evolutionary structure is a testament to the ability of Will to be expressed as 

Power.  

 Outgrowths of innovative organizational structures from the UNFCCC include the 

Mission Innovation (MI) initiative and the Breakthrough Energy Coalition (BEC) which seek to 

emphasize and fund innovative technological solutions for climate change action. In their own 

way these two efforts are forming a unique public-private partnership model with MI being the 

public, government-based arm for technological climate change innovation and BEC being a 

private, philanthropic research, development and execution arm of the venture.  

Announced at the 21st Conference of Parties (COP) by Microsoft founder Bill Gates, 

President Barrack Obama, President Hollande of France and Prime Minister Modi of India the 

MI sought to provide “innovative clean-energy ideas out of the lab and into the marketplace.”16 

MI is a global initiative of 24 countries and the European Commission (on behalf of the 

European Union) working to reinvigorate and accelerate global clean energy innovation with the 

objective to make clean energy widely affordable.17 Accelerating renewable energy production 

and innovation is essential to limiting the rise in global temperatures to below 2˚C. While the 

global community has made progress in driving down costs and increasing the use of renewable 

energy, these gains are insufficient to meet long-term climate goals while also providing 

affordable, reliable and secure energy supplies. Member nations of the MI initiative have 

pledged to pursue the following goal:  

 
“In support of economic growth, energy access and security, and 
an urgent and lasting global response to climate change, our 
mission is to accelerate the pace of clean energy innovation to 

 
16 Esha Chhabra, "Bill Gates Rallies with Tech Leaders to Launch A Multi-Billion Dollar Energy Fund," Forbes, 
https://www.forbes.com/sites/eshachhabra/2015/11/30/bill-gates-rallies-with-tech-leaders-to-launch-a-multi-billion-
dollar-energy-fund/. 
17 "Mission Innovation," , accessed Jan 18, 2021, http://mission-innovation.net/. 

https://www.forbes.com/sites/eshachhabra/2015/11/30/bill-gates-rallies-with-tech-leaders-to-launch-a-multi-billion-dollar-energy-fund/
https://www.forbes.com/sites/eshachhabra/2015/11/30/bill-gates-rallies-with-tech-leaders-to-launch-a-multi-billion-dollar-energy-fund/
http://mission-innovation.net/
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achieve performance breakthroughs and cost reductions to provide 
widely affordable and reliable clean energy solutions that will 
revolutionize energy systems throughout the world over the next 
two decades and beyond.”18 

 
At COP22 in 2016, Mission Innovation (MI) members endorsed seven Innovation Challenges 

(ICs) aimed at creating global collaboration on clean energy research, development and 

demonstration (RD&D). In May 2018, at the Third Mission Innovation Ministerial (MI-3), MI 

members endorsed an eighth Innovation Challenge on Renewable and Clean Hydrogen.19 MI 

members have committed to doubling their funding for clean energy research and development 

having invested tens of billions of dollars on a variety of ventures over the last few years. The 

MI nations represent 75 percent of the world’s CO2 emissions from electricity and more than 80 

percent of the world’s clean energy R&D investment.20 

 In conjunction with the launch of MI was the BEC initiative which was also a unique 

organizational structure aimed at climate change action through the lens of private equity capital. 

The BEC launch was announced by Microsoft founder Bill Gates and has included business 

luminaries such as Amazon founder and CEO Jeff Bezos; Facebook founder and CEO Mark 

Zuckerberg; Virgin Group founder Richard Branson; Alibaba co-founder Jack Ma and Softbank 

founder and CEO Masayoshi Son.21 All together the coalition was comprised of some of the 

wealthiest people in the world with an estimated total net worth of $170B with the goal of 

achieving sustainable zero-carbon energy production. Although the purpose and intent of the 

BEC was widely publicized at inception many of the details necessary for successful execution 

were yet undefined such as the levels of investment expected and the funding structure through 

 
18 Ibid. 
19 MI INNOVATION CHALLENGES - Impact Report, 2020. 
20 "Announcing: "Mission Innovation"," last modified -11-29T19:01:29-05:00, accessed Jan 8, 2021, 
https://obamawhitehouse.archives.gov/blog/2015/11/29/announcing-mission-innovation. 
21 "Breakthrough Energy Ventures Fund," , accessed Jan 9, 2021, https://www.breakthroughenergy.org/. 

https://obamawhitehouse.archives.gov/blog/2015/11/29/announcing-mission-innovation
https://www.breakthroughenergy.org/
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which it would invest in breakthrough technologies. The Breakthrough Energy Ventures (BEV) 

Fund later became the investment arm of the BEC group with an estimated $1B in available 

funding. It provides angel and start-up investing across a number of breakthrough technologies 

portfolios which have high risk and high potential for reward.  

The formation of partnerships or consortia focused on climate change is not by itself a 

guarantee for successful execution on a scale that will provide an impactful effect. One such 

example is the DESERTEC solar energy project that has been in varying degrees of development 

for years. DESERTEC was envisioned to use a CSP system to harness the enormous solar energy 

potential of the Sahara Desert in North Africa to provide cheap, ubiquitous electrical power to 

regional nations and Europe. The scientific and engineering calculations were overwhelmingly in 

favor of such a project. It was calculated that the solar energy potential of the regional desert 

land was about 340,000 GW on average, using current technology and a land use factor of 4.5%. 

This means that there was potentially about 20 times more energy available in the desert than 

needed to solve all energy problems of the world.22 In reality the usable energy was much less 

considering usable land area, transmission losses and other factors, but still the consensus 

seemed that many Middle East and North Africa (MENA) nations could receive their power 

through DESERTEC and also provide upwards of 15% of Europe’s demand by 2050.23 The 

venture finally failed due to lack of financial support and unrealistic expectations. However, a 

U.K. venture named Xlinks is looking to capitalize on some of DESERTEC’s work by installing 

10 GW’s of PV solar panels and wind generation capacity along with 25 gigawatt-hours of 

 
22 Michael Düren, Understanding the Bigger Energy Picture DESERTEC and Beyond, 1st ed. (Cham: Springer 
International Publishing, 2017.  
23 Ndumbe Anyu J, "Solar Energy from the Sahara Sun to Power Europe: The DESERTEC Project," International 
Journal of Organizational Innovation 9, no. 3 (2017), 56B. 
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battery storage in southern Morocco and then transmit the electricity production to Britain.24 The 

altered venture still faces funding and regulatory hurdles, however the plummeting price of PV 

panels and associated equipment makes it a more realistic goal than the initial DESERTEC 

inception.  

 Successful international public-private partnerships require a strong will and a necessary 

imperative to succeed. Another more recent example of the need for focused, resourced and 

strong-willed international consortia is the battle to find a vaccine for the COVID19 virus. As the 

pandemic spread in early 2020 the race for a vaccine was at the forefront of discussion and 

planning, however a number of nations pursued individual efforts driven by national pride, 

capability and genuine desire to stop the pandemic. Strong international coordination and 

cooperation between vaccine developers, regulators, policymakers and public health bodies was 

imperative to ensure that promising late-stage vaccine candidates could be manufactured in 

sufficient quantities and equitably supplied to all affected areas.25 However, disparate and 

uncoordinated efforts led to nationalistic competitions and accusations between countries, each 

trying to outdo the other and find the fastest cure for COVID19. Actions focused on pursuing 

individual national health led to accusations of protectionism against the UK from the EU and 

although the UK denied “vaccine nationalism” the government's contracts with vaccine 

producers ensured Brits received vaccinations at a higher rate than other Europeans.26 The 

resultant landscape provided a variety of capable candidates in record time and a worldwide 

distribution process is underway. As world governments begin to turn their attention towards 

 
24 "Xlinks Revives Desertec’s Dream, with a Few Twists," , accessed Jan 9, 2021, 
https://www.greentechmedia.com/articles/read/xlinks-revives-desertecs-dream-with-a-few-twists. 
25 T. Thanh Le et al., "The COVID-19 Vaccine Development Landscape," Nat Rev Drug Discov 19, no. 5, 2020, 
305-306. 
26 "EU’s UK Ambassador Denies ‘vaccine Nationalism’ Amid Export Row," last modified -03-10T23:25:53+00:00, 
accessed Mar 10, 2021, https://www.politico.eu/article/eus-uk-ambassador-denies-vaccine-nationalism-amid-export-
row/. 

https://www.greentechmedia.com/articles/read/xlinks-revives-desertecs-dream-with-a-few-twists
https://www.politico.eu/article/eus-uk-ambassador-denies-vaccine-nationalism-amid-export-row/
https://www.politico.eu/article/eus-uk-ambassador-denies-vaccine-nationalism-amid-export-row/
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new viruses and biological threats it is worth considering if a dedicated international consortium 

could have been more effective in developing a COVID19 vaccine instead of having each 

country develop their own design.  

 The aforementioned international consortia focused on the ITER project has been making 

steady progress towards fusion energy, but there is no guarantee that it will not suffer the same 

fate as DESERTEC. However, one discerning difference between the two high-risk, high-reward 

projects is that ITER was first formally formed as a governmental forum. The ITER 

organizational development more closely follows the UNFCCC formation and has expanded in a 

similar manner to partner with private industry and create growing public support for its goal.  

The DESERTEC project was at times viewed as an investment ploy and lacked clear 

governmental support from the affected nations.  

Domestically, the U.S. has been pursuing climate change action with varying degrees of 

intensity and seriousness depending on the political alignment of the Executive and Legislative 

branches and precedents set by the Judicial branch. Domestic US policy has inched closer 

towards addressing climate change although political headwinds still occur based on the 

administration in power and composition of the legislative branch. Legislation regarding credits 

for renewable energy investments and subsidies for petroleum companies and other firms is 

usually contained as sub-portions of larger pieces of law. Expansive appropriations bills for the 

Department of Energy (DoE) contain some of the more substantive policy and funding verbiage 

regarding the position of the federal government in relation in climate change, renewable energy 

and planned investments for the future. Individual pieces of legislation also make their way 

through the legislative process and can sometime receive bi-partisan support. One such example 

was the Furthering Carbon Capture, Utilization, Technology, Underground storage, and Reduced 
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Emissions (FUTURE) Act in 2018 which was designed to incentivize the creation of innovative 

technology to capture, store, and utilize carbon. This legislation expanded and reformed a key 

tax credit called 45Q for deployment of carbon capture and storage projects in the U.S.27 

Although the legislation was passed years ago it was not until recently that the Internal Revenue 

Service (IRS) codified and clarified how the 45Q tax credit would be extended and expanded.28 

The rule allows a wide range of products manufactured from captured carbon to be eligible for 

the tax credit and unlocks large amounts of private capital for carbon capture technologies which 

would have otherwise gone elsewhere.  

 
Negative Emissions Technology 
 

In SR15 almost all the pathways analyzed relied to some extent on carbon removal 

methods in order to achieve net negative emissions after 2050, meaning by then that atmospheric 

carbon dioxide levels would start to decrease. 29 To achieve net negative emissions by then will 

require using Negative Emissions Technologies (NET) which rely on the extraction of carbon 

dioxide from the atmosphere using a variety of technologies and techniques. Zero net emissions 

refers to the removal of anthropogenic GHG’s via natural or artificial means such that the net 

climate balance of GHG emissions is zero. Zero net emissions will occur before net negative 

emissions and both will rely to some extent on the use of NET’s. NET methods range in 

complexity and cost and have varying degrees of projected and actual success in achieving an 

impact on the total GHG inventory. While there are a variety of technologies being studied and 

 
27 Great Plains Institute, -03-05T18:34:14+00:00, 2018, https://www.betterenergy.org/blog/future-act-reformed-45q-
carbon-capture-storage-tax-credit/. 
28 "Sen. Cramer: 45Q Carbon Capture Tax Credit Regulations Finalized by Administration," , accessed Mar 12, 
2021, https://www.cramer.senate.gov/news/press-releases/sen-cramer-45q-carbon-capture-tax-credit-regulations-
finalized-by-administration. 
29 "Going Carbon Negative: What are the Technology Options? – Analysis," , accessed Jan 11, 2021, 
https://www.iea.org/commentaries/going-carbon-negative-what-are-the-technology-options. 

https://www.betterenergy.org/blog/future-act-reformed-45q-carbon-capture-storage-tax-credit/
https://www.betterenergy.org/blog/future-act-reformed-45q-carbon-capture-storage-tax-credit/
https://www.cramer.senate.gov/news/press-releases/sen-cramer-45q-carbon-capture-tax-credit-regulations-finalized-by-administration
https://www.cramer.senate.gov/news/press-releases/sen-cramer-45q-carbon-capture-tax-credit-regulations-finalized-by-administration
https://www.iea.org/commentaries/going-carbon-negative-what-are-the-technology-options
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in development, the NET’s that receive the most attention involve some type of carbon dioxide 

removal (CDR) or carbon capture and storage (CCS) mechanism. In 2019 the National 

Academies of Sciences, Engineering and Medicine conducted a study of various NET’s 

comparing their relative costs, limiting factors and potential impacts. A condensed summary of 

their finding is shown in Table 3 highlighting the relative costs of the NET’s under 

consideration. Besides having high monetary costs for start-up and operations each method also 

has its own unique limitations.  

 NET’s are at varying levels of technological maturity and some methods can produce 

adverse effects that negate the positive effects of their GHG removal potential. For example, 

Terrestrial Carbon Removal and Sequestration methods in most cases require large amounts of 

land, thereby reducing the available space for agriculture and also reducing biodiversity. Other 

methods such as carbon mineralization are at the early stages of exploration by researchers and 

have never been tested in the field. Direct Air Capture (DAC) may have costs that are greater 

than the economic demand and include fundamental barriers to scale up to commercial levels. 

Some estimates place the cost of DAC projects at approximately $100M per project.  However, 

the DoE has announced the establishment of the National Carbon Capture Center which will 

serve as a test facility for two new carbon capture research and development projects, including 

the facility’s first evaluation of DAC technology.30 

 
 
 
 
 
 

 
30 "Funding Awarded for the First Direct Air Capture Testing at National Carbon Capture Center | National Carbon 
Capture Center," , accessed Jan 14, 2021, https://www.nationalcarboncapturecenter.com/2020/10/30/funding-
awarded-for-the-first-direct-air-capture-testing-at-national-carbon-capture-center/. 

https://www.nationalcarboncapturecenter.com/2020/10/30/funding-awarded-for-the-first-direct-air-capture-testing-at-national-carbon-capture-center/
https://www.nationalcarboncapturecenter.com/2020/10/30/funding-awarded-for-the-first-direct-air-capture-testing-at-national-carbon-capture-center/
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Negative Emissions Technology 
Estimated 
Cost 
($/t CO2) 
L = 0 - 20 
M =20 -100 
H = >100 

Coastal Blue Carbon Approaches Low 
Land Management Practices Low 
Terrestrial Carbon Removal and Sequestration: 
Afforestation/Reforestation 

Low 

Terrestrial Carbon Removal and Sequestration:  
Forest Management 

Low 

Terrestrial Carbon Removal and Sequestration:  
Agricultural Practices to Enhance Soil Carbon Storage 

Low-Med 

Bioenergy with Carbon Capture and Storage (BECCS) Med 
Direct Air Capture (DAC) High 
Carbon Mineralization Med-High 

Table 3. Listing and cost comparison of current Negative Emissions 
Technologies (NET). Source: Negative Emissions Technologies and Reliable 
Sequestration: A Research Agenda (2019) 

 
NET’s have not yet received the multiple decade’s worth of public and private 

investment that renewable energy sources such as wind, solar and hydroelectric have. For 

example, the Congressional Research Service (CRS) estimates that the federal government spent 

more than $22 billion dollars on renewable energy research and development from 1978 to 2013. 

These investments have paid off with the levelized cost of utility-scale solar and wind electricity 

now at 3-6¢/kWh.31 Hydroelectric power in its early foundational years was almost entirely 

subsidized through government funding and support through the Bureau of Land Management 

and US Army Corps of Engineers.32   

 Criticism of NET’s include that they are unproven at scale, technologically immature and 

unreliable. Bioenergy with Carbon Capture and Storage (BECCS) is not yet a proven technology 

and it is not certain that it can be developed and implemented successfully.33 A recent study 

 
31 F. Sissine, Renewable Energy R&D Funding History: A Comparison with Funding for Nuclear Energy, Fossil 
Energy, and Energy Efficiency R&D. Washington, DC , 2014. 
32 David P. Billington, Donald C. Jackson and Marin V. Melosi, The History of Large Federal Dams: Planning, 
Design, and Construction, Denver, CO: US Department of the Interior, Bureau of Reclamation, 2005. 
33 Dominic Lenzi, "On the Permissibility (Or Otherwise) of Negative Emissions," Ethics, Policy & Environment, 
2021, 1-14.  
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concluded that even with large scale deployment of BECCS, CDR would be insufficient to meet 

the Paris targets, but that a large-scale deployment of DAC (several GT CO2/yr by 2100) with 

carbon storage could allow these targets to be met.34 The scientific evidence on several possible 

options for CDR concludes that the associated technologies offer only limited potential to 

appreciably remove carbon from the atmosphere and not at the scale envisioned in some climate 

scenarios.  Another criticism suggests that pursuit of NET’s takes away resources and funding 

from climate mitigation and adaptation efforts. 35 The necessary funding to protect and 

reconstitute areas which will be hardest hit by the effects of climate change will require vast 

amounts of public and private investment. It may be necessary to become more selective about 

which NET’s should be pursued while ensuring that resources remain available for efforts that 

may have a higher imperative in the climate change fight.  

 NET’s may have a useful role in mitigating GHG inventories, but not at the levels 

required to compensate for inadequate mitigation measures.36 NET’s are often viewed as being 

able to slow down the rate of rise in GHG inventories in the atmosphere, but not reverse the 

upward trajectory by themselves.37 While they should certainly be a part of the broader efforts in 

fighting climate change, they offer an opportunity to more so ameliorate the problem than solve 

it in the long run.

 
34 Adriana Marcucci, Socrates Kypreos and Evangelos Panos, "The Road to Achieving the Long-Term Paris Targets: 
Energy Transition and the Role of Direct Air Capture," Climatic Change 144, no. 2, 2017, 181-193.  
35 Negative Emissions Technologies and Reliable Sequestration: A Research Agenda, 2019. 
36 Negative Emissions Technologies and Reliable Sequestration: A Research Agenda 2019, (Washington, District of 
Columbia: The National Academies Press), 2019. 
37 EASAC, "Negative Emission Technologies: What Role in Meeting Paris Agreement Targets?" EASAC Policy 
Report 35, 2018. 
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CHAPTER 6: FRAMEWORK FOR ACHIEVING SOCIAL WILL TO POWER 
 
 Prior chapters have attempted to highlight that substantive action on climate change 

cannot be successfully and societally accomplished through solely a policy or technology 

approach. Technology can suffer from the limitations of cost and maturity while policy can 

suffer from the lack of sufficient societal Will and scope of reach. However, there are successes 

within the areas of technology and policy which can inform new instantiations for elevating the 

collective global fight against climate change. A more combined and holistic approach needs to 

be fostered that better integrates the strata of policy frameworks domestically and internationally, 

while also advancing considerations for appealing to ethical and moral imperatives. By creating 

more capable domestic and international structures and incorporating the moral and 

philosophical dimensions into ongoing decision-making the fight against climate change could 

advance to a higher level of effectiveness. The summative conclusions provided here attempt to 

provide measured steps in achieving collective social will towards achieving success in the battle 

against climate change.  

 The UNFCCC has been successful in establishing an initial consensus surrounding its 

creation and then building upon that status to earn a reputation for leading a global coordinated 

effort against climate change. The US can achieve a similar dynamic by building on the current 

foundations of government and creating structure which more closely aligns with previous 

governmental structures to fight what many have called an “existential threat” to global 

security.1 

 
1 "Defense Secretary Calls Climate Change an Existential Threat," , accessed May 01, 2021, 
https://www.defense.gov/Explore/News/Article/Article/2582051/defense-secretary-calls-climate-change-an-
existential-threat/. 

https://www.defense.gov/Explore/News/Article/Article/2582051/defense-secretary-calls-climate-change-an-existential-threat/
https://www.defense.gov/Explore/News/Article/Article/2582051/defense-secretary-calls-climate-change-an-existential-threat/
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 The international arena can similarly align more effectively along scientific and 

technological lines by learning from successful consortia which have brought together scientists, 

engineers, entrepreneurs and political leadership to focus resources and thought leadership on 

particular problems. While nations have shown that they can cooperate and compete with each 

other simultaneously and at different levels, there may be circumstances whereby that dynamic 

can be harnessed in a more intense and constructive manner. 

 Finally, consideration of ethical and moral obligations must guide decisions against 

climate change including a realization that prior value systems may not be adequate to provide a 

necessary framework. Value systems which more holistically consider the ramifications of 

actions and inactions in the fight against climate change need to be developed such that decisions 

regarding policy and technology can be made with due regard for societal will. 

 

Create a More Capable Federal Government Structure 

 The history of the U.S. government’s executive and legislative branch structures is 

defined more by change than by stagnation. While the U.S. Constitution forms and defines the 

authorities of the three branches of government the composition of the institutions within those 

branches is left to the people and their elected representatives. Over time there have been minor 

and monumental changes in the institutions of government spurred by differing reasons such as 

politics, necessity or public demand. Many of these structural changes have occurred within the 

executive branch whereby new departments or agencies were formed or coalesced, such as 

formation of the Department of Defense after WWII. Smaller formations have also gone almost 

unnoticed such as creation of the Pension Benefit Guaranty Corporation (PBGC) in 1974 to 



100  

protect the private pensions of millions of Americans.2 The legislative branch has also undergone 

organizational changes mainly within its committee structures which have historically increased 

in number. Committees for Armed Forces were established after WWII to complement the 

establishment of the DoD, and Intelligence committees were established in the 1970’s in reaction 

to allegations of illegal activities by the Central Intelligence Agency (CIA) and the Federal 

Bureau of Investigation (FBI).3 Accepting and appreciating the evolutionary history of the U.S. 

government in creating structure in response to the needs and values of its citizenry should be 

valued since it offers an opportunity to respond to climate change. In contemplating such a 

response there are a few notable examples which could be used to inform such a structural 

change in the U.S. government. 

 On October 4, 1957 the Sputnik I satellite was launched into orbit by the USSR catching 

the U.S completely by surprise and ushering in an expensive and enduring space and arms race 

which both sides have been pursuing as if their very survival depended on it. To add further 

credibility to their accomplishment the Sputnik II satellite was launched one month later on 

November 3, 1957 carrying the first living being - a dog named Laika -  into orbit around the 

earth.4 As the world watched the USSR achieve such technological achievements which few had 

anticipated, the Eisenhower administration now faced a crisis of national security, technological 

superiority and American prestige. The initial reaction of many in the administration was to 

deprecate the Soviet’s accomplishment of launching Sputnik I and downplay its threat to the U.S. 

However, as national concerns grew more dire, Vice President Nixon noted in a public speech 

 
2 Alicia H. Munnell and Jean-Pierre Aubry, Can PBGC Save Multiemployer Plans? Boston College University 
Libraries, 2014. 
3 H.Res.658 - 95th Congress (1977-1978): Resolution to Amend the Rules of the House of Representatives and 
Establish a Permanent Select Committee on Intelligence. 1977. 
4 Yanek Mieczkowski, Eisenhower's Sputnik Moment: The Race for Space and World Prestige (Ithaca: Cornell 
University Press, 2013. 
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that, “We could make no greater mistake than to brush off this event as a scientific stunt. We 

have a grim and timely reminder . . . that the Soviet Union has developed a scientific and 

industrial capacity of great magnitude.”5 The U.S. quickly organized itself to demonstrate 

unified government and national resolve by enacting on July 29, 1958 the National Aeronautics 

and Space Act which established the National Aeronautics and Space Administration (NASA). 

When it shortly began operations on October 1, 1958, NASA absorbed its predecessor, the 

National Advisory Committee for Aeronautics (NACA); its 8,000 employees; an annual budget 

of $100M; and three major research labs.6 

 Concurrently, in 1958 President Eisenhower fostered and authorized the establishment of 

what would eventually become the Defense Advanced Research Projects Agency (DARPA).7 

DARPA was authorized with bringing together the best minds in government, industry and 

academia to ensure U.S. technological superiority. Since its inception after the Sputnik launch 

DARPA has been charged with ensuring that the U.S., “would be the initiator and not the victim 

of strategic technological surprises.” It has been credited with bringing to fruition some of the 

most notable technological accomplishments in history including the Internet, the Global 

Positioning System (GPS) and the MQ-1 Predator remotely piloted drone. At any one-time 

DARPA oversees hundreds of developmental projects through its employee base of 220 

personnel and budget of $3.6B in 2020.8  

 NASA and DARPA were created by a “shock to the system” necessitating an immediate 

and thorough response to prevent perceived catastrophe to the U.S. and the free world. The 

 
5 Mark Erickson, Into the Unknown Together: The DOD, NASA, and Early Spaceflight (Maxwell Air Force Base, 
Ala: Air University Press, 2005)., 31-32. 
6 R. D. Launius, "Eisenhower, Sputnik, and the Creation of NASA," Prologue (Washington) 28, no. 2 (1996), 127-
143. 
7 Katie Hafner and Matthew Lyon, Where Wizards Stay Up Late: The Origins of the Internet (New York: Simon and 
Schuster, 1996, 20. 
8 "DARPA Website," , accessed 31 Mar, 2021, https://www.darpa.mil/about-us/budget. 

https://www.darpa.mil/about-us/budget


102  

dynamic impact of a single event such as Sputnik had an immediate and lasting effect on the 

U.S. government and society which eventually lead to developments from NASA and DARPA 

which went on to have global impacts. This same type of impetus for non-military, governmental 

action may not be available today in a single event such as Sputnik, however, the US government 

could still organize and restructure itself in a similar manner to address a growing national and 

international crisis such as climate change.  

 The Environmental Protection Agency (EPA) was authorized by President Nixon in 1970 

to consolidated disparate environmental responsibilities across the federal government under one 

agency.9 While Nixon was a self-proclaimed environmentalist his motivation for following 

through with this historic establishment was driven more by politics than the environment. Nixon 

beat Vice President Hubert Humphrey in the 1968 general election to become the 37th President 

of the U.S., however it was Humphrey’s running mate Sen. Edmund Muskie of Maine who 

Nixon immediately turned his attention towards. Muskie was an avid environmental leader on 

Capitol Hill with national acclaim and a growing following of environmental activists. Nixon 

suspected Muskie would run in 1972 and therefore sought to blunt his environmental reputation 

by building one of his own. While Muskie lost the Democratic nomination to George McGovern, 

the intervening years saw significant environmental legislation enacted including the Clean 

Water Act and the Marine Mammal Protection Act which were both advocated for by the EPA, 

legislative leaders and a demanding American public. Today the EPA employs approximately 

14,000 employees with an annual budget of $9.0B in 2020. 

 
9 Meir Rindle, "Richard Nixon and the Rise of American Environmentalism," Journal of the Science History 
Institute 3, no. 1 (2017), 16-29. https://www.sciencehistory.org/distillations/magazine/richard-nixon-and-the-rise-of-
american-environmentalism. 

https://www.sciencehistory.org/distillations/magazine/richard-nixon-and-the-rise-of-american-environmentalism
https://www.sciencehistory.org/distillations/magazine/richard-nixon-and-the-rise-of-american-environmentalism
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 The DoE was established in 1977 in response to a series of events affecting US national 

security and prosperity. The development of the atomic bomb under the Manhattan Project 

helped create the Atomic Energy Commission (AEC) which would later oversee development of 

both nuclear weapons and nuclear power. The AEC’s activities in developing and 

commercializing nuclear energy had represented the Federal government’s largest and most 

significant energy project for decades. However, questions about the need to separate nuclear 

licensing and regulation from the development and production of nuclear power and weapons 

hastened the disestablishment of the AEC, and the establishment of the Energy Research and 

Development Administration and the Nuclear Regulatory Commission in its place.10 While the 

new DoE would focus on nuclear matters it would also support a network of National Labs 

which would conduct wide-ranging, advanced research. A number of these labs such as 

Lawrence Livermore and Sandia would focus on nuclear weapons and physics testing while the 

National Energy Technology Laboratory (NETL) would emerge to lead research and 

development into renewable energy among other pursuits. 

 Lastly, the Department of Homeland Security (DHS) was established from 22 disparate 

components and agencies across the federal government in 2003 as authorized under the 

Homeland Security Act of 2002. Before this legislation was passed homeland security functions 

were organized under an Office of Homeland Security within the Executive Office of the 

President (EOP). The new and expansive DHS brought together 220,000 military and civilian 

personnel including the U.S. Coast Guard, U.S. Secret Service and Transportation Security 

Administration (TSA). With an initial budget of $30B, DHS represented the largest 

 
10 "A Brief History of the Department of Energy," , accessed Jan 22, 2021, https://www.energy.gov/lm/doe-
history/brief-history-department-energy. 

https://www.energy.gov/lm/doe-history/brief-history-department-energy
https://www.energy.gov/lm/doe-history/brief-history-department-energy
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reorganization of U.S. government since the creation of DoD under the National Security Act of 

1947. Today, DHS has a budget of $50B and a headcount of over 240,000 personnel. 

 By reflecting on these examples of government synergy, consolidation and invention 

there is an opportunity to apply critical and creative thinking towards establishment of a structure 

which could more effectively address climate change by the U.S. government. One such 

construct could be a U.S. Agency for Climate Change (USACC) charged with the mission of 

marshaling and directing the forces of government, industry, science and diplomacy to mitigate, 

adapt to and end the threat of climate change. The USACC could become an influential and agile 

agency which speaks with authority for the whole of US government as a central focal point and 

voice for climate change.  

 Creating any new agency in the federal government is a daunting task requiring 

considerable planning and coordination, therefore the proposed architecture for a USACC as 

discussed here mainly addresses the strategic level establishment, functions and authorities for 

such an organization. A more methodical and detailed proposal would be necessary to transition 

such a strategic concept into an effective and efficient structure which could execute the 

proposed mission.  

 The examples above provide a number of methods whereby the USACC could be 

established and codified. The first method could be to build upon existing governmental structure 

as happened with the formation of the DoD, DoE, NASA and DHS. These new entities acquired 

other offices, bureaus and personnel from across the government into their jurisdiction as 

authorized by the statutes which authorized their creation. There were different levels of 

complexity in each case and in some instances the integration did not go smoothly at first. DHS 

in particular went through another major reorganization in 2005, two years after its standup, 
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known as the Second Stage Review (2SR). The 2SR also created new structures within DHS and 

reorganized existing offices in response to lessons learned during the initial stand-up period and 

from real world requirements. USACC could borrow from the experience gained in establishing 

these government entities while forming a unique and innovative structure for itself. DHS 

provides a template and knowledge base of hard lessons learned from the integration of many 

disparate entities into a more unified structure. DARPA provides a model for a non-regulatory 

agency with small size and broad depth in mission and reach. However, regardless of how it 

would be established the USACC would need statutory authorization from Congress to enable its 

formation and functions. That process could also be an opportunity for the legislative branch to 

simultaneously establish committees which could oversee the USACC as happened with the 

DoD in 1947 when Congress established its’ Armed Services Committees. In contrast, the 

congressional oversight could also be managed through existing committee structures in both 

houses of the legislature as occurred with the establishment of DHS. While the DoD method 

proved to be more efficient mainly due to the smaller number of committees involved, the 

constitutionally mandated responsibility for congressional oversight would need to be clearly 

defined at the beginning.  

 The second method by which the USACC could be established would be more analogous 

to the circumstances of DARPA and the EPA where there existed very little, if any, prior 

structure in terms of personnel or other government assets from which to build upon. This 

method of building relies more heavily on building from the ground up and could still succeed, 

but would require a commensurate analysis and deconfliction effort to avoid duplicating 

responsibilities and authorities which already exist in other structures of the executive branch. 

While a bottom-up construction method would allow more creativity in the final structure, it 
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could also raise animosity from other portions of the executive branch which would be 

competing for the same appropriated resources such as personnel and funding.  

 The more efficient and tempered approach would seem to involve building upon and 

modifying existing executive branch structures. In doing so, authorizing legislation could modify 

existing statutes which in this case could be the Global Change Research Act (GCRA) of 1990. 

Among its directives the GCRA, “directs the President to establish an interagency United States 

Global Change Research Program [USGRCP] to improve understanding of global change.11 As 

authorized by the GCRA, President Ronald Reagan created the USGRCP to provide a scientific 

foundation in support of the Nation’s response to present and future global change.12 In practice 

the USGCRP facilitates collaboration and cooperation across its 13 federal member agencies to 

advance understanding of the changing Earth system and maximize efficiencies in federal global 

change research.13 The combined USGRCP budget across all the U.S. government agencies with 

which it coordinates was approximately $2.0B in 2020.  

 An extension of the existing 1990 GCRA and supplemental bills could move the existing 

program assets, people and budget into the USACC while also creating new offices and councils. 

As the legislation moves through Congress its inception could be established in parallel within 

the Executive Office of the President (EOP) in a manner similar to how the Office of Homeland 

Security evolved into the Department of Homeland Security. A proposed overall structure of the 

USACC is shown in Appendix A.   

 The method of operation for the USACC could follow that of the US Agency for 

International Development (USAID). USAID operates subject to the guidance of the President, 

 
11 S.169 - 101st Congress (1989-1990): Global Change Research Act of 1990, 1990. 
https://www.congress.gov/bill/101st-congress/senate-bill/169. 
12 . The National Global Change Research Plan 2012-2021: A Triennial Update, 2017. 
13 "About USGCRP," , accessed Apr 10, 2021, https://www.globalchange.gov/about. 

https://www.congress.gov/bill/101st-congress/senate-bill/169
https://www.globalchange.gov/about
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Secretary of State, and the National Security Council.14 Such an arrangement allows it access to 

the highest levels of government leadership, influence in establishing budgets and policies for its 

mission and a level of prestige domestically and internationally. Remaining as a sub-cabinet 

level agency would allow more flexibility and avoid the perceived threat to other government 

departments. USACC would be aligned and empowered to act as a bureaucratic guerilla force 

capable of navigating and harmonizing across the CIC and within the federal government, 

private industry and international arenas. However, aside from its organizational structure the 

USACC would also need innovative new authorities empowering it beyond the scope of existing 

government agencies. The following proposed structure of offices and authorities are reflected in 

Appendix A:  

 

• Administrator’s Office. The Administrators administrative reports would contain the 

mandatory offices for functions such as Legal, Comptroller, Information Technology, 

Procurement and Public and Congressional Affairs. In addition, there would be an Office of 

Climate Justice to inform and advise on the effects of policy and operations regarding those 

most affected by climate change to ensure there is an equitable administration of resources.  

• Climate Change Advisory Council (CCAC). Modeled after the Homeland Security 

Advisory Council (HSAC). The term-limited members of the CCAC would be personally 

selected by the Administrator to provide impartial and non-binding advise to allow a broader 

cross section of opinions to be heard. Initially envisioned with less than 10 members it would 

evolve based on requirements. 

 
14 "USAID Operational Policy (ADS)," last modified -02-02T15:16:44Z, accessed Feb 15, 2021, 
https://www.usaid.gov/who-we-are/agency-policy. 

https://www.usaid.gov/who-we-are/agency-policy
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• Office of Intragovernmental Coordination (OIC). OIC would subsume the USGRCP’s 

current operations and assets from other government agencies. It would still provide for 

federally funded research related to climate change, but also have a stronger tie with the 

United Nations. The OIC would evolve into a U.S. version of the IPCC and establish a close 

relationship with the original IPCC.    

• Office of Global Change (OGC). There is currently an OGC within the DoS. Either portions 

of the current OGC could come over to USACC or portions of the Bureau of Oceans and 

International Environmental and Scientific Affairs. The OGC is currently responsible for 

implementing and managing U.S. international policy on climate change and representing the 

U.S. in negotiations under the UNFCCC, and in many other international fora.15 Those 

functions could either continue within DoS or be transferred, therefore a deliberate analysis 

of functions and responsibilities to be transferred as was done with the stand-up of DHS 

would need to occur. 

• Office of Investment and Production (OIP). One of the responsibilities of OIP would be to 

determine investments the U.S. government could make in emerging ventures to help find 

large scale solutions for climate change. This would be a different approach than programs 

offering grants such as the one that funded Solyndra. Solyndra filed for bankruptcy on 

September 1, 2011 and an investigation found executives misled federal officials to obtain 

$535 million in government-backed loans.16 Instead, the OIP’s programs would be structured 

to provide government equity in a venture more similar to how the automobile manufacturers 

 
15 "Office of Global Change," , accessed Feb 4, 2021, https://www.state.gov/bureaus-offices/under-secretary-for-
economic-growth-energy-and-the-environment/bureau-of-oceans-and-international-environmental-and-scientific-
affairs/office-of-global-change/. 
16 "Why the Solyndra Mistake is Still Important to Remember," , accessed Apr 11, 2021, 
https://fortune.com/2015/08/27/remember-solyndra-mistake/. 

https://www.state.gov/bureaus-offices/under-secretary-for-economic-growth-energy-and-the-environment/bureau-of-oceans-and-international-environmental-and-scientific-affairs/office-of-global-change/
https://www.state.gov/bureaus-offices/under-secretary-for-economic-growth-energy-and-the-environment/bureau-of-oceans-and-international-environmental-and-scientific-affairs/office-of-global-change/
https://www.state.gov/bureaus-offices/under-secretary-for-economic-growth-energy-and-the-environment/bureau-of-oceans-and-international-environmental-and-scientific-affairs/office-of-global-change/
https://fortune.com/2015/08/27/remember-solyndra-mistake/
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were bailed out under the Obama administration. It would operate to some extent as the BEV 

for the US government, but would need further fiduciary analysis to determine the exact 

structure and how legislation could be written to support these types of investments. OIP 

would be authorized to provide Direct Investment (DI) in relevant corporations, either start-

up or developed, such that the federal government not only achieves a shareholder status, but 

also receives board representation. There would only be a few companies like this, but it 

would create a competition for government attention and resources while also allowing a 

level of oversight which was lacking in the Solyndra case. Concurrently, the OIP would 

operate under newly granted authorities similar to the Defense Production Act (DPA) and the 

Defense Priorities and Allocations System (DPAS). The DPA is the primary source of 

presidential authorities to expedite and expand the supply of materials and services from the 

U.S. industrial base needed to promote the national defense.17 DPAS is used to prioritize 

national defense-related contracts and orders throughout U.S. supply chain in order to 

support military, energy, homeland security, and critical infrastructure requirements. The OIP 

would be legislatively granted similar authorities as authorized under the DPA and DPAS 

enabling it to prioritize and marshal resources towards addressing climate change, similar to 

the manner in which the Federal Emergency Management Agency (FEMA) addresses natural 

disasters.  

• National Institutes of Energy Innovation (NIEI). Bill Gates proposed the creation of the 

NIEI modeled after the National Institutes of Health (NIH) to promote innovative technology 

solutions for a wide range of purposes.18 It would be made up of separate institutes that focus 

 
17 "Defense Production Act | FEMA.Gov," , accessed Apr 7, 2021, https://www.fema.gov/disasters/defense-
production-act. 
18 "Here’s how the U.S. can Lead the World on Climate Change Innovation," , accessed Mar 4, 2021, 
https://www.gatesnotes.com/Energy/How-the-US-can-lead-on-climate-change-innovation. 

https://www.fema.gov/disasters/defense-production-act
https://www.fema.gov/disasters/defense-production-act
https://www.gatesnotes.com/Energy/How-the-US-can-lead-on-climate-change-innovation
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on specific areas and be tasked with working on getting new products to market. To ensure 

access to the broadest set of talent and intellect the institutes would be located all around the 

country. To help start-up the NIEI, there could be portions of the NETL transferred into the 

USACC from the DoE.  The exact programs and offices would need to carefully determined 

to ensure success within the new organization.  

• Office of Public Engagement (OPE). OPE would take on a structure similar to USAID and 

work across state, local, territorial and tribal governments to promote programs addressing 

climate change action and coordinating apportionment of resources to needed areas. The 

OPE would work closely with the Office of Climate Justice and non-governmental 

organizations (NGO) such as the Red Cross.  

• Office of Public-Private Partnerships (OPPP). OPPP would operate the Federally Funded 

Research and Development Center Climate Change (FFRDC-CC) as its main mission. This 

FFRDC would mirror the authorities and flexibility afforded FFRDC’s in DoD, DoE and 

other government agencies. Under the Federal Acquisition Regulations (FAR), FFRDC’s 

“meet some special long-term research or development need which cannot be met as 

effectively by existing in-house or contractor resources.”19 The FFRDC-CC would allow the 

USACC to reach out into private industry and internationally to access resources or talent not 

available through government channels. It would function as a quasi-governmental arm 

which could attract researchers and experts who don’t want to join the federal workforce and 

who can command higher salaries.  

 

 
19 35.017 Federally Funded Research and Development Centers. | Acquisition.GOV. 
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 Similar to the Homeland Security Act of 2003 which established DHS the USACC could 

be established via a similar U.S. Climate Change Agency Act of 2024. Considering the 

aforementioned structure and operations an initial headcount of 2000 employees and budgetary 

authority of $5-7B should be adequate to establish the agency, realign the affected components 

and begin operations. A sizeable percentage of the funding would simply be a realignment of 

existing USGRCP authorizations with an additional $1.0-1.5B designated for DI as shown in 

Table 1. In the initial year DI may be significantly less and then increased over time as the 

agency matures in its development. Creating both the FFRDC-CC and National Institutes of 

Energy Innovation will also require a concentrated development and contracting effort in the first 

year. Establishment of the USACC will demonstrate a high level of commitment by the U.S. to 

the global community and help unify climate change actions and operations under a single 

government umbrella.  

 

Department/Agency Employees 
(approx.) 

Budget 
(approx.) 

DARPA 220 $3.6B 
USAID 3000 $21.0B 
USACC 2000 $5-7B budget. ($2B from USGRCP; $1-1.5B for DI) 
EPA 14,000 $9.0B 
DHS 240,000 $57.0B 

Table 4.  Proposed size and budget authorization for USACC in relation to other 
U.S. government departments and agencies.  

 
Create a More Capable International Structure 

 There have been a number of international consortia, frameworks, ventures and efforts 

discussed earlier which have resulted in varying degrees of success. The UNFCCC’s initial 

policy framework has evolved over time into a broader umbrella tapping into public sentiment 

and private industry. The UNFCCC has provided a widely accepted and necessary framework for 

coordinating climate change goals and actions for over two decades. At the same time, the UN 
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does not possess the same sovereign authorities as national government and therefore must rely 

on the cooperation and intentions of its members. A USACC type structure for the UN may not 

be effective since the sovereign authorities and resources available to the US government are not 

similar to those afforded the UN.  

 Instead, more effective and efficient international structures outside the UN should be 

cultivated which can provide effective collaboration among national governments towards 

developing and delivering the technological and scientific advances needed on a global scale. 

Forward looking international frameworks could emphasize a sense of Cooperative Competition 

whereby there are mutually beneficial efforts among similar or disparate parties in the organized 

pursuit of technological and scientific knowledge and discovery. The aforementioned race to find 

a vaccine for COVID is a good example of how a more closely aligned group of nations could 

have come together and shared talents and information to more quickly establish a vaccine and 

international distribution network. In this case a more competitive approach among nations was 

taken with each trying to be the first to claim discovery of the vaccine, creating a patchwork of 

vaccine types, distribution methods, and varying levels of vaccine effectiveness.  While the 

search for a COVID vaccine was a daunting task, at one time the mapping of the human genome 

also appeared inconceivable, but as technology advanced and the modeling became more mature 

there eventually emerged a state of refinement allowing for amazing advances in medicine. The 

International Human Genome Sequencing Consortium lead this effort comprised of members 

who were sometimes at odds in political forums, but found commonality in the scientific 

community.20 Similar examples have occurred with the International Thermonuclear 

Experimental Reactor (ITER) effort to enable cheap and ubiquitous electricity through nuclear 

 
20 "International Human Genome Sequencing Consortium," , accessed Apr 15, 2021, 
https://www.genome.gov/11006939/ihg-sequencing-centers. 

https://www.genome.gov/11006939/ihg-sequencing-centers
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fusion. The information technology community has used the Institute of Electrical and 

Electronics Engineers (IEEE) for such cooperation through its network of 396,000 members in 

over 160 countries. 

 The beginning of the 21st century saw the world begin to emerge from the bi-polar, post-

Cold War order with the U.S. contending with an emergent Russia, China and European Union. 

After decades of focus on the Middle East the 2017 National Security Strategy and the 2018 

National Defense Strategy asserted that Asia and Europe were the greatest threats to U.S. power 

and that the central objective of the U.S. should be to keep large states in both regions from 

gaining influence so as not to shift the balance of power in their favor. The relationship between 

these factions became more commonly described as a Great-Power Competition occurring across 

the realms of foreign affairs, military power, economic strength and related areas.21 The 

competition creates rivalries among the nations involved whether they are ideologically aligned 

or not, short of any event which could gravely affect the global order such as wide-ranging wars 

or armed conflicts. Economic calamities are also avoided due to the tight, interlocked 

dependencies the competing nations have on one another. Framing the modern-day Great 

Powers’ relationship as a competition may be accurate, but it also understates and undervalues 

the achievements which could be realized if cooperation became more of a focal point among 

these competing factions. 

 Strengthening participation in international scientific consortia dedicated to climate 

change solutions, and providing effective means for sharing information even among politically 

non-aligned members should be more intensely pursued. The UNFCCC serves as a good 

example for how policy can be formulated in a globally inclusive manner. A larger, more 

 
21 Elbridge A. Colby and A. W. Mitchell, "The Age of Great-Power Competition how the Trump Administration 
Refashioned American Strategy," Foreign Affairs (New York, N.Y.) 99, no. 1 (2020), 118-130. 
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proactive scientific component than the IPCC could create more widely accepted standards for 

discoveries and processes related to climate change. The climate change community should help 

foster the development and maturation of related consortia such that the combined knowledge 

and talent base of the global community can be exerted in a focused manner. A detailed analysis 

of how this development could occur would need to be done, and possibly funded through 

philanthropic efforts to complement the national effort by governments.    

Attention to Moral and Philosophical Dimensions 
 

Of all races in an advanced stage of civilization, the American is the 
least accessible to long views… Always and everywhere in a hurry to get rich, 
he does not give a thought to remote consequences; he sees only present 
advantages 

Moiseide Ostrogorski  
Democracy and the Organization of Political Parties (1902) 

 
 The discourse on climate change needs to evolve and more effectively integrate political, 

public and private factions. An evolved discourse should attempt to synthesize the strengths of 

disparate groups with the purpose of architecting their efforts into viable climate mitigation 

solutions. Cooperation among competing factions is not new, but the efforts should be focused 

on incentivizing good behavior, whether the foundation of that behavior comes from 

acknowledging moral responsibilities or material pursuit. The spirit of Cooperative Competition 

could emerge between nation-states driven by the inability of any single member of the world 

community to dedicate the necessary economic resources or intellectual capital towards solving 

climate change. Harnessing this cooperation and inherent tension in the correct manner may 

require a revaluation of how those parties currently interact. The U.S. could provide intellectual 

and collaborative leadership in that direction as it has done before, but must accept a longer view 

for success which extends beyond the limits of political terms. 

 James Madison wrote in Federalist 51 that, “ambition must be made to counter 
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ambition.”22 The spirit of competition within human nature has brought forth great triumphs and 

tragedies and needs to be directed and harnessed with constructive intents for achieving 

ambitious goals whether related to technology or policy. The inherent competitive nature in the 

global market place could be exploited to erode collusive behavior and initiate movement 

towards climate change action. Major corporations looking to achieve strategic advantage are 

realigning and reinventing themselves frequently to stay competitive and thrive in a culturally 

and economically evolving business environment. Finding first-movers in industry who may 

decide to break from the pack and embrace new climate friendly solutions could place the 

government in the role of “picking winners” which is sometimes regarded as unwise, but could 

also create new movements. These first-movers need clear and compelling allies within the 

executive and legislative branches to instill confidence and motivation over time. The Office of 

Investment and Production (OIP) within the USACC is designed with this thought in mind.  

 The Will to do something about climate change has grown and will continue to grow. 

However, that Will must reach a criticality which can overcome the barriers that contain the 

current moral value systems. Friedrich Nietzsche’s’ concepts of ‘herd morality’ and Übermensch 

(Overman) help contextualize this current state.23 Today, there are multiple herds and people 

sometimes belong to many herds. People living in carbon-based economic models and climate 

change activists can belong to different herds that overlap. However, they are waiting for a 

revaluation of current moral value systems and with that could come an acceptance that creates 

the appropriate Will. This revaluation is reminiscent of the way that Nietzsche’s Zarathustra 

ventured into his mountain cave for ten years to finally come down and declare that “God is 

Dead” – an end of existing western value systems. Current efforts to achieve lifestyle changes 

 
22 James Madison, ed., The Federalist Papers, Federalist 51, 1787. 
23 Friedrich Nietzsche, Thus Spoke Zarathustra, 1885. 
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and development of technologies are substantive and lead us in the right direction, but they lack 

the necessary Power. Once the combined Will has reached this critical point it will be able to 

bring to bear the necessary Power to overcome climate change. Immanuel Kant wrote that man 

had a predisposition towards good, but with a propensity towards evil.24 We may not be able to 

rid ourselves of the evil propensity, but it can be overcome. Overcoming that propensity is a key 

step in battling climate change, but it is not a natural process and requires a determinant Will 

from a collective society.  

 
24 Immanuel Kant, Religion within the Limits of Reason Alone, 1793. 
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