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Dedicated to my Parents:
This work is dedicated to my mother, Robin Sternberg, and my father, David
Sternberg. In addition to raising me with admirable values, they provided me
opportunities that very few young men experience. I received an outstanding education,
been the recipient of life-enhancing mentorship, and am part of a family that shows
unconditional love. There is nothing that could mean more than this. Everyday, whether
it is a good one or a bad one, I genuinely feel that I am the luckiest person on the
planet. My research attempts to identify ways in which society can mitigate a threat to
others’ wellbeing to promote a better future for the world, so that more people can feel
as fortunate as me.
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Preface:
This project is not the most cohesive, the best worded, or most professional work
that discusses climate economics. Not all ideas are fully expanded upon and there are
certainly counterarguments to my claims that are not considered. For example, the
project focuses on abatement, but pays very little attention to adaptation– another
crucial strategy required in response to climate change. Additionally, other important
and all-encompassing topics that could be covered such as the role of geopolitical
agreements are, for the most part, bracketed for concision. There is also a litany of
smaller, but fascinating developments, such as investments in nuclear fusion, hydrogen,
and carbon capture and storage(CCS), that could be discussed. This is simply a
preliminary attempt to identify policies that are apt to confront the challenge of climate
change in an efficient and equitable manner. Nonetheless, I am confident that this paper
can provide readers who are novel to climate economics a clear and apolitical picture of
what is required to respond to climate change.
This paper seeks truth with no political obligation. No policy is recommended in
order to “stick with” a certain political party. As I performed more and more research on
the topic of climate abatement, it appeared that both legislative parties in the U.S. make
politically convenient claims about this issue. While many on the right refuse to
acknowledge the scientific evidence (and this is far more concerning), the left-wing has
promoted a type of “climate virtue signaling” that ignores both the current high cost of
renewables and the social benefits that have resulted from fossil fuels. Overall, I defend
specific policies not because a Democrat or Republican proposed them, but because
they will operationalize society’s resources in an optimal way. Every recommendation in
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this paper will be based on theoretical or analytical knowledge, not an attempt to “follow
the herd.”
A full discussion about the politics of carbon mitigation must consider its global
perspective. The relation between economic wellbeing and responsibility for the current
state deserves specific attention. Countries largely responsible for the sharp increase in
GHG emissions, especially when measured per-capita, are overwhelmingly developed.
This is self-explanatory as energy fuels economic growth. Any global policy that forces
developing countries to dramatically transition to renewables without substantial funding
is unjust and ignores the historical scope of this issue. A regret of this thesis is that it
does not discuss this in enough depth, but to read a case study related to the issue, visit
page 87 in the appendix.
While the west has an ethical duty to lead the transition, carbon mitigation
through massive GDP decreases and authoritarian measures will not succeed as
support for this type of regime is highly unlikely. The question remains, however, how
can society produce more energy while mitigating the use of the very energy resources
that fuel our economic growth? Martin and Weitzman answer this question in the
following quote, “new technologies have pulled us out of deep environmental morasses
in the past…but hoping for a breakthrough is not a strategy.”1 Essentially, society must
actively stimulate innovation in alternative energies and efficiency strategies that allow
humans to simultaneously mitigate carbon emissions and continue expanding their
standard of living. The main goal of this project is to identify and support the proper

1

Gernot Wagner and Martin Wetizman, “Climate Shock: The Economic Consequences of a Hotter
Planet.” (Princeton University Press), 19.
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ways to stimulate innovation and decouple the economy. In some sections, it focuses on
domestic policy in the United States. In others, a global perspective is taken.
Lastly, when reading this paper, if you are compelled to agree with some of the
arguments, I urge you to consider the ways you can take some responsibility for the
crisis at hand. More than anything, climate change requires concrete action. Whether
it's through your vote, your work, or your investment profile, this issue deserves
attention. Now, without further ado, I hope you enjoy this paper.

5

Introduction:
The Anthroprocene is referred to as the geological epoch where human activity is
the primary driver of planetary change. This new era presents humanity with unique
benefits and challenges unknown to human history. Our species has come to dominate
almost every aspect of life, and for the most part, this has benefited humankind in
incredible ways. People do not need to hunt for food or live without heat in the winters.
Humans have the newfound capacity to do various things such as travel the world,
receive high quality medical care, and live in clean, urbanized cities. Most importantly ,
however, due to development, life expectancy has more than doubled in this epoch.
Laura Helmoth asserts that life today is drastically better and longer than at any other
time in human history when she states, “There’s nothing like looking back at the history
of death and dying [even] in the United States to dispel any romantic notions you may
have that people used to live in harmony with the land or be more in touch with their
bodies. Life was miserable-full of contagious disease, spoiled food, malnutrition,
exposure, and injuries.”2 Overall, humankind’s newfound dominance of the planet in the
past century has drastically improved the species’ condition.
However, changing earth’s natural environment has not come without
consequences, and today, humans are threatened by planetary changes due to their
own actions. In the last few centuries, humans have increasingly utilized the value of
burning CO2-emitting substances to create heat, electricity, and power transportation.
Scientists have confirmed that these actions have caused climate change by altering
the temperature of the planet and will continue to do so into the future.

2

Laura Helmuth, Slate, Life expectancy history: Public health and medical advances that lead to long
lives. (slate.com) (accessed April 25, 2022)
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Why is climate change such an urgent problem?
Consequences from climate change, in the end, could be as destructive as the
fifth major extinction event that eliminated the dinosaurs.3 The world is expected to
experience global changes at least ten times faster than at any point in the past 65
million years. For reference, the last ice age took place only 11,700 years ago. This
dramatic change is fueled by the sharp increase in GHG emissions from human activity
over the last two centuries. In the mid 1880s, the global average measure of carbon
dioxide was 280ppm. This correlated to an average global temperature of 13.71 °C.
However, since this time period, global CO2 concentrations have sharply increased to
415.34ppm, resulting in an average global temperature of 14.9 °C.4 If no serious action
is taken, global temperatures are expected to exceed a 3.5-5.4 °C increase from
pre-industrial levels by 2100.5 Concerningly, the last time CO2 concentrations exceeded
400 ppm was 3 million years ago and involved a vastly different climate where the
average global temperature was 3 °C higher than today. In this era, beach trees grew
near the south pole, the Greenland Ice Sheet did not exist, and sea levels were
approximately 50 to 60 feet higher than they are today.6

If current trends are not

reversed, the planet will head towards a climate and habitat similar to the pliocene. This
will lead to costly, life shattering consequences.
Early effects of climate change can already be seen in the US today. It does not
take a scientist to notice that the fire season in California has become more severe in
3

Gernot Wagner and Martin Wetizman, “Climate Shock: The Economic Consequences of a Hotter
Planet.” (Princeton University Press), 2, 42, 85.
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Rebecca Lindsey and Luann Dahlman, Climate.gov, “Climate Change: Global Temperature,” Climate
Change: Global Temperature | NOAA Climate.gov (Accessed March 1, 2022)
5
Rebecca Lindsey and Luann Dahlman, Climate.gov, “Climate Change: Global Temperature,” Climate
Change: Global Temperature | NOAA Climate.gov (Accessed March 1, 2022)
6
Jeff Goodell, Rolling Stone, “415: The Most Dangerous Number,” Climate Change: Why 415 Is Such a
Dangerous Number - Rolling Stone (accessed March 23, 2022)
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length and intensity, hurricanes hit the east coast and gulf harder and more often, and
even the American south experiences more tornadoes and winter storms: all as a result
of climate change. Catastrophic weather events have always occurred, but climate
change has increased their frequency and intensity. These trends will only accelerate as
global temperatures continue to rise. One study found that “we can expect today’s
100-year flood to hit as frequently as once every three to twenty years.”7
Vulnerable agriculture, declining coral reefs, endangered cities, mass extinctions
of species, and a significant increase in refugees are additional consequences bound to
occur from the effects of climate change. Climate change has already cut global farming
productivity by 21 percent since the 1960s, and is expected to cost the world at least
$69 trillion in damages to the global economy.8 These GDP figures do not reflect the
approximately 43 million people who will lose their jobs due to agricultural mishaps.9
Furthermore, Coral Reefs are expected to be essentially gone in the near future, leaving
the 500 million people who rely on them for ocean stabilization, fish, tourism, and other
activities vulnerable.10 Additionally, 40 percent of species could face extinction after just
2 °C of warming (a number that is essentially bound to occur).11 Finally, a study
conducted by Cornell University predicts that there will be up to 2 billion climate
refugees displaced by unlivable temperatures, violent conflict over resources, and
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Gernot Wagner and Martin Wetizman, “Climate Shock: The Economic Consequences of a Hotter
Planet.” (Princeton University Press), 4.
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Blaine Friedlander, Cornell University, “Climate Change Cut Global Farming Productivity by 21% Since
1960s,” Climate change cut global farming productivity 21% since 1960s -- ScienceDaily. (accessed April
1, 2022)
9
File Unemployment.org, “Climate Change And Its Impact On Global Jobs, And The Economy: Which
Sectors Will Be Hit?”Climate Change And Job Losses - FileUnemployment.org (accessed Feb 1, 2022)
10
IUCN, “Coral Reefs and Climate Change,” Coral reefs and climate change | IUCN (accessed Oct 23,
2022)
11
Cristian Roman-Palacios and John J. Wiens, “Recent responses to climate change reveal the drivers of
species extinction and survival,” Recent responses to climate change reveal the drivers of species
extinction and survival | PNAS. (Accessed September 1, 2022)
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extreme weather events.12 This thesis will not commit a substantial amount of focus to
the specific consequences of climate change, however, for those wanting to learn more
about geological effects, GDP decrease projections, and other negative consequences,
the Stern Review’s Executive Summary provides a brief synopsis of many predicted
impacts.
Adding even more incentive to act, climate models are skewed towards the
known.13 Current models measuring temperature increases have proved to be too
conservative in their estimates about both likely outcomes and possibilities. For
example, until recently, climate models measuring sea-level rise only accounted for
thermal expansion of the oceans but exempted the massive effect of melting polar ice
caps. Another factor unaccounted for in many geological models is the discrepancy
between global temperature changes and temperature changes at the poles.
Concerningly, temperatures at the poles are expected to rise twice as fast as the global
average. All the major ice caps are located at the polls, which are an essential part of
earth’s natural feedback loop that works to maintain a stable equilibrium of global
temperatures. Due to these incomplete models, the consequences of inaction are even
higher than commonly predicted.14 In fact, a UN report recently published in February
2022, stated that the impacts from global warming are already worse than expected.15
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Blaine Friedlander, Cornell Chronicle, “Rising Seas Could Result in 2 Billion Refugees by 2100, Rising
seas could result in 2 billion refugees by 2100 | Cornell Chronicle. (accessed Oct 7, 2022)
13
Wagner and Wetizman, “Climate Shock: The Economic Consequences of a Hotter Planet.”
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Wagner and Wetizman, “Climate Shock: The Economic Consequences of a Hotter Planet.”
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Kieran Mulvaney, National Geographic, “Climate Change Already Worse than Expected, Says New UN
Report.” Climate change already worse than expected, says new UN report (nationalgeographic.com)
(accessed April 25, 2022)
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Maximizing Societal Welfare in the Anthropocene
Given the threats climate change poses to planetary health, and the predicted
adverse effects on living conditions around the globe, this paper will address how social
welfare can be maximized in this new geological epoch. This will be a difficult task as
CO2 emissions, the primary driver of climate change, have historically correlated with
increases in human wellbeing. To make matters more complicated, the global
population will increase by approximately 3 billion people within the century, and an
exponentially increasing percentage of global citizens are demanding access to the
cheap energy that fossil fuels provide.1617 Nonetheless, this paper will attempt to further
explain the tradeoffs at hand, define wellbeing, and identify strategies to respond to the
challenges of this new geological era.
The Benefits of CO2 with Regard to Societal Welfare
“All you’d have to do to throw humanity back into barbaric times is eliminate electricity.
That’s it.” - George Carlin18
Some may approach the task at hand with the following rationale: CO2 is the
culprit of climate change and thus a threat to future societal welfare. Therefore,
emissions should be eliminated as fast as possible. While this claim may appear
rational, it discounts the immense positive effects that CO2-intensive activities have on
societal welfare. In fact, it is arguable that the energy produced by CO2-emitting sources
has been the single greatest contribution to wellbeing in all of human history. Energy
16

Iman Ghosh, World Economic Forum and Visual Capitalist, “These countries will have the largest
populations-by the end of the century.” These countries will have the largest populations by 2100 | World
Economic Forum (weforum.org) (accessed April 1, 2022)
17
See page 87 to understand how this relates to India’s growing economy and population.
18
George Carlin, “What Would Happen if We Didn’t Have Electricity,” 0:46 to 0:52, (383) George Carlin What would happen if we didn't have electricity - YouTube
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sources that emit CO2 make electricity possible, which in turn makes it feasible to cook
food without firewood, heat homes, and receive modern medical care. Every new
scientific advance and every innovation in the last 200 years has relied on the use of
energy. With this, it is undeniable that energy has increased living standards, life
expectancy, child mortality rates, and access to sanitation by unbelievable amounts.
Energy connects and powers the modern world; its list of benefits is endless, extreme in
importance, and can not be disregarded.
Currently, a blanket elimination of CO2-emitting activities would require a
substantial reduction in energy consumption, leading to an inevitable decrease in social
wellbeing in the short term.19 For most people, this would not simply result in using a
little bit less air conditioning, driving fewer miles and avoiding their commute, or
reducing red meat intake to once a week. These are privileged notions that are out of
touch with the true value of energy. Rather, if CO2 is eliminated under the status quo,
only an inadequate supply of renewables would be available, leading to an electricity
price surge.20 For people living paycheck to paycheck (the overwhelming majority of the
world), electricity would no longer be affordable. Additionally, those whose incomes
have been rising and getting closer to accessing electricity for the first time will face a
decrease in their standard of living, rather than the promised predicted increases.21 With
this, access to sanitation, good medical care, food and water, and most other goods

19

Likely in the future too because efforts to increase sanitation, education, build communities and cities,
etc. all require energy. If we want the future people of India and other developing nations to be living in a
better society than they are today, cutting energy will slow or reverse this process. Not to mention, less
energy consumption will lead to less innovation and less adaptation.
20
Carbon pricing will be discussed in more depth later in this essay. (Page 46)
21
It should be noted that there is some room for redistribution of access to energy, i.e. we could
technically produce less energy, but still increase its access by redistributing it at a cost to society.
However, this could only go so far and is not a long-term solution to the issue at hand.
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would dramatically decrease. This appears to pose a difficult tradeoff for society:
mitigate CO2-emitting activities to avoid the harmful effects that climate change will have
on social welfare in the future, or continue burning fossil fuels to provide the incredible
benefits that energy provides for society today. To be clear, this is a tradeoff between
valuing present and future generations.
The goal moving forward must be to maintain (or increase) societal welfare
across generations. If too much weight is placed on the economic wellbeing of present
generations, future generations will inherit a drastically different and unsustainable
planet. On the other hand, if the needs of present generations are disregarded by
cutting energy consumption too quickly, the poor will unjustly suffer from high energy
prices. Society must find a way to manage the interests of both generations in order to
ensure wellbeing across time.
Efficient & Equitable Decoupling as the Primary Objective:
In the previous two paragraphs, the words “CO2 emitting activities” were carefully
chosen, for, it is not CO2 itself that creates the social-welfare benefits, but the energy
that results from burning coal, oil, and natural gas. In a perfect world, energy needs
could be met without emitting CO2. Luckily, this is becoming a more feasible reality as
zero-carbon energy sources such as hydrogen, wind, solar, and nuclear have
experienced massive development progress in recent years. In fact, the IEA predicts
that renewables will account for almost 95 percent of the increase in global power
capacity through 2026.22 However, these sources do not currently boast the capacity or

22

IEA, “Renewable Electricity Growth is Accelerating Faster than Ever Worldwide,” Renewable electricity
growth is accelerating faster than ever worldwide, supporting the emergence of the new global energy
economy - News - IEA (accessed March 27, 2022)
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economic efficiency necessary to replace fossil fuels.23 The goal, therefore, must be to
continue to foster development in energy efficiency so that the globe can meet
electricity needs without emitting CO2. If this can be achieved, energy production will be
decoupled from CO2 emissions, and thus CO2 emissions from societal welfare.
Decoupling is a complicated endeavor where society could either mitigate the
devastating impacts of climate change by strategically mitigating CO2, or in attempts to
achieve the prior, it could reduce society’s energy consumption by so much that it ends
up unjustly limiting access to clean water, sanitation, life-saving innovations, and other
economic and social opportunities in the short-term.24 We have to get it right. In the
process of quickly replacing fossil fuels with new forms of energy, cheap energy must
still be regarded as a priority, especially in the developing world.
Finally, the transition to zero-carbon forms of energy must be pursued in an
efficient manner. Efficient investments will allow society to allocate resources to a larger
number of activities which will accelerate the low-carbon transition. To demonstrate
efficiency’s importance, take the hypothetical example of either investing in a wind farm
or a solar farm. In this scenario, each energy system powers the same amount of kWh,
but the solar farm generates twice the returns. Assuming no external decision making
factors, it is logical to invest in the solar farm. This is because for the same price point, it
will generate more electricity. With this, there will be more money available for clean
investments and the transition will impose less costs on society, thus maintaining a
steadier level of societal welfare in the short-term. On scale and in the real world,

23

Some contend that nuclear, could, in the near term, meet energy needs. However, this is politically
unfeasible as the public is wary of the radioactive risks it poses to communities.
24
In the current framework of global politics, this scenario is highly unlikely.
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investment decisions are more complex than the example given, however, it displays
that a systematic approach for identifying optimal investments is crucial.
Due to its focus on the efficient allocation of capital and investments, economic
analysis will be central in determining the best course of policy action with regard to
climate change. It will help answer questions such as how much should we invest in
abatement efforts and how fast? This is because economics is primarily concerned with
cost-benefit analyses and making decisions at margin. Weighing the costs and benefits
of abatement investments to understand when they are profitable to society will be
essential. This process is necessary because our question is not if we should take
action, but how much action should we take? And just as important, what actions should
we take?
Measuring wellbeing: GDP & GPI
In order to analyze whether investment actions will have positive effects on
wellbeing, a method to accurately measure societal wellbeing must be identified.
Quantitative measures allow policymakers to assess progress and make specific goals
through a minimally-arbitral lens. Essentially, policymakers must be able to weigh
different paths’ effects on social welfare by measuring the predicted results, especially
when making tax and investment decisions. Otherwise, there is no accurate way to
understand how a policy will affect wellbeing in practice. In addition, a measure of social
welfare will identify what the costs and benefits of an action are. After explaining an
accurate way to measure wellbeing, this section will assert that when wellbeing includes
measures of externalities rather than just GDP, there is more incentive for society to
reduce its CO2 emissions.
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Currently, mainstream economic thought views GDP as correlative to wellbeing:
the more goods and services a society produces, the better off that society is. However,
in recent years, GDP has been viewed as irrelevant, or even as a negative indicator of
wellbeing by many social scientists for some of the following reasons: it does not value
all important economic activities (like care work), it does not measure economic
inequality, and it views activities that produce environmental harms as beneficial to
societal welfare. For example, activities such as logging that contribute to deforestation
have very positive effects on GDP, while parenting or caring for an elderly parent has no
direct positive effect on GDP. By viewing GDP as the sole measure of welfare, are we
not viewing destruction of the environment as positive while connoting other essential
activities in society as irrelevant? How could this be the best measure of societal
welfare?
GPI, or Genuine Progress Indicator is a relatively new measure that views
economic growth(GDP) as a major factor of wellbeing, but not as the sole measure. GPI
is designed to take a “fuller” account of wellbeing by measuring other indicators of
welfare such as pollution’s effect on society locally and globally(today and in the future),
and other social factors including “unproductive labor,” poverty, and access to
education. While there are various different proposals for how GPI should be calculated,
the most agreed upon and all-encompassing version is along the lines of the following:
GPI = GDP- negative externalities + positive externalities
Adam Hayes puts it best when he states: “By accounting for the costs borne by
the society as a whole to repair or control pollution, poverty, and other issues, GPI
balances GDP spending against external costs. Comparatively speaking, the
relationship between GDP and GPI is analogous to gross profit and net profit.
15

Net=gross-additional costs.”25 With this, we can see that GPI is equivalent to a GDP
that manages to factor in its externalities.
Externalities: A Necessary Variable in Price
In the field of economics, spillover effects from production are referred to as
externalities. The term 'externality’ refers to when the complete value or cost of a
product or service is not reflected in the market price. For example, if a clothing factory
is not required to clean up its pollution from dumping dye into the river, the waste will
impose an external cost of production on society. The company is paying for its private
marginal cost in the market (the materials, labor, shipping, etc.). But it is not covering
the cost imposed on society to clean up the environment, or, if society opts not to clean
up the pollution, the cost of the decreased production for those who could otherwise
have used the river for other productive activities. This additional cost is referred to as
the marginal external cost(MEC). The sum of the private marginal cost and the marginal
external cost results in the total cost to society, known as the marginal social cost(MSC).
Figure 1: Negative Externality

26
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Adam Hayes, Investopedia, “Genuine Progress Indicator(GPI)” Genuine Progress Indicator (GPI)
Definition (investopedia.com) (accessed April 22, 2022)
26
No Bull Economics Lessons, “How Do You Graph a Positive Externality?” How do you graph a positive
externality? - No Bull Economics Lessons (mrmedico.info) (accessed April 12, 2022)
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While negative externalities are categorized as effects that impose an additional
cost to society not reflected in the private market, positive externalities refer to spillover
effects that provide benefits to consumers outside of the private realm. Vaccines are a
common example used by economists because not only does a vaccine provide
benefits to the recipient but it provides benefits to the rest of society. The vaccine helps
prevent the spreading of illness to others: resulting in less healthcare costs, less lost
productivity, and fewer additional losses referred to as “pain and suffering.” Activities
that produce positive spillover effects on society should also be identified by
policymakers. With concern to the environment and climate change, the development of
efficient energy systems and CCS create positive externalities. Not only do the benefits
help the direct consumer(reflected in market price), but they help all of society(not
reflected in market price). With subsidization to increase the demand for a product with
a positive externality, production can be increased and reach its socially optimal level.
This is also displayed in Figure 2.
Figure 2: Positive Externality

27

Under GDP, negative externalities are not only unaccounted for, but can appear
to be positive. For example, while the effects associated with an oil spill affect social
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No Bull Economics Lessons, “How Do You Graph a Negative Externality?” How do you graph a
negative externality? - No Bull Economics Lessons (mrmedico.info) (accessed March 17, 2022)
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welfare in a negative way, GDP views the cleanup as a positive. Rather than viewing
the cost of cleanup, the ecological destruction, the displacement of communities, and
the cost of pain and suffering28 as negatives, GDP simply takes into account the
production of goods and services required to clean up and deal with these issues as a
positive. In other words, GDP is directionless: it simply views production of goods and
services as positive, but does not factor in what the production was for and who it
affected in the process.
An Externality-Based GDP:
“Choices between promoting GDP and protecting the environment may be false
choices, once environmental degradation is appropriately included in our measurement
of economic performance.”29
GPI would be an incredibly useful tool in measuring social progress as it
accounts for activities outside of the market that impact social welfare. With this, it is a
more accurate depiction of societal wellbeing than GDP, which only accounts for market
activities. However, GPI has not been implemented on a large scale, is not recognized
by governments, and the public is wary of pursuing new measurements. This leaves
economists and policymakers without a method to make decisions based on GPI, at
least in the current atmosphere.
GDP’s relationship with GPI, however, proves useful in the quest to decouple
GDP from negative externalities such as carbon emissions. As stated previously, GPI’s
main goal is essentially to factor externalities of GDP, both positive and negative, into
our measure of social wellbeing. Rather than using an entirely new metric, it should be
28

Represents the costs associated with emotional or physical distress
Joseph E. Stiglitz, Amartya Sen, Jean-Paul Fitoussi et al. “Report by the Stiglitz Commission on
Economic Performance and Social Progress.” Microsoft Word - Stiglitz report-summary.doc (stat.si)
(accessed February 21, 2022)
29
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the responsibility of policymakers to price externalities, both positive and negative, so
that social welfare is more accurately reflected in GDP. This will essentially equate GDP
to GPI and decouple(or at least more accurately couple) GDP from pollution and other
negative factors, making it more representative of welfare.
The Implications of A New Measurement
Accounting for externalities in the measure of social welfare will connote that
decoupling is more profitable than predicted under GDP models. GDP views the energy
produced by fossil fuels as more beneficial to society than renewables as the additional
cost to clean up air pollution, methane leaks, and oil spills increases GDP. However,
GPI indicates that renewable energy is superior for social welfare because it does not
lead to air pollution and future damages. An externality-based GDP recognizes that if
fossil fuels are decreased, externalities are also decreased, and this should be viewed
as a net gain for social wellbeing. To put it simply, the cost to switch to renewables does
not

appear

as

large

because

there

is

true

economic

benefit

in

their

implementation(eliminating externalities). This logic applies to pricing externalities as
well. For example, if GDP is reduced by 1 percent after implementing a price, it will
appear as if society’s welfare is decreasing. However, this may not be the case as the
elimination of the externalities is viewed as a net gain under a more social welfare
measure. Overall, by taking external costs into account, society will not just be
incentivized to decouple fossil fuels from GDP, but the benefits of investments in cleaner
forms of energy will be seen as more beneficial. This further justifies the need to
decouple CO2 emissions from social welfare, as elimination of this negative externality
will result in a massive boost in GPI, whereas the transition has negative effects on
GDP.
19

Potential Economics Strategies to Mitigate Climate Change & Maximize Our New
Standard:
Now that the goal of decoupling carbon emissions from social prosperity has
been established, and the proper quantitative measure has been identified, this paper
will present potential paths forward that each, in their own way, aim to decouple carbon
emissions with prosperity. First, the activist proposal of degrowth will be explained and
analyzed. It is necessary to include as it is gaining momentum and popularity, especially
among progressive voters. Second, the validity of Keynesian spending proposals such
as the Green New Deal will be assessed. While the Green New Deal in its current form
will be considered too broad for the government to reasonably implement, two key
areas for government investment will be identified. Lastly, the paper will attempt to
determine a carbon price by selecting an ethical discount rate that values both present
and future generations equally. It will be concluded that government spending in tandem
with a carbon price is the appropriate solution to respond to the climate crisis. The
carbon price will ensure that fossil fuel emissions decrease in the near term, while
government investments can help spur development of a more efficient transition.

20

Degrowth
At the first international degrowth conference located in Paris in 2008, the
movement was defined as the “voluntary transition towards a just, participatory, and
ecologically sustainable society.”30 It aims to scale down the economy and reallocate
investments away from the private sector in order to reduce the consequences of
unlimited growth. In Samuel Alexander’s article Growth is unsustainable. It’s time to
shrink the economy, he claims that if developed countries continue to increase their
GDP by 2 percent each year, and developing countries follow suit, the global economy
will be 15 times larger in 205031. Furthermore, if the increase is by a commonly
predicted 3 percent, the economy will grow 30 times its size by 2073 and 60 fold by
2100. Alexander notes that it would already take 1.5 earth’s to continually sustain the
global economy today, and the predicted exponential growth will undoubtedly lead to an
ecological overshoot. To emphasize this view, he states “like a snake eating its own tail,
our growth-oriented civilization suffers from the delusion that there are no environmental
limits to growth.”32
In addition to ecological consequences, supporters of degrowth assert the
current economic paradigm of “growth at all costs” has led to immense economic and
social inequalities, misinformed economic models, and a population that responds to
“social signals and status competition.”33 For example, 85 percent of global household
wealth is owned by just 10 percent of adults. Similarly, the average member of the top
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10 percent owns nearly 3,000 times the wealth of the median person in the bottom 10
percent.34 Furthermore, proponents cite that growth is not even benefitting citizens in
the world’s richest countries, as the average citizen’s happiness does not necessarily
increase along with GDP.35 In sum, the pursuit of unlimited growth at all costs has
exacerbated wealth inequalities both domestically and globally, led to decreases in
happiness among even some of the wealthiest nations, and threatens to destroy the
very planet that supports our existence.
In his article Degrowth: the case for a new economic paradigm, Mastini states
that degrowth has three primary policy objectives. First, it aims to reduce the
ecological/environmental impact of humans. Masinti claims that the following proposals
would make this possible: “reduce material and energy consumption; encourage or
create incentives for local production and consumption; and promote changes in
consumption patterns.”36 Second, degrowth aims to redistribute wealth within and
among countries. In order to achieve this goal, it will establish community currencies
and alternative credit institutions, redistribute resources through income redistribution,
and promote work-sharing and a citizens income. Third, degrowth aims to foster a
transition to a “convivial and participatory society” by encouraging downshifted lifestyles
and exploring the value of unpaid activity.37 Overall, degrowth aims to reorganize society
so that it produces less, redistributes all realized wealth, and reimagines what the
standard of living ought to be.
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While some proponents advocate for a grassroots approach, the realistic
implementation of this movement would require strong state intervention. In its mission
to scale down the economy and achieve the goals listed in the paragraph above,
degrowth must achieve a “right-sizing” of both national economies and the global
economy. This “right-sizing” refers to both the total amount of resources being
consumed and the distribution of the produced resources. In order to coordinate this
effort, government action will be required to make the following changes from how
society currently operates. Business investments would be significantly reduced with a
shift in focus from private to public goods. This can be made possible through increases
in taxation and public spending.38 Additionally, labor stabilization is required and can be
achieved through policies such as universal income and work-sharing. Proponents of
degrowth acknowledge that people will have less income due to decreases in GDP and
shorter working hours, but they will have more leisure, therefore, leading to better lives.
Alexander makes this clear when he states: “We would have less income, but more
freedom. Thus, in our material simplicity, we would be rich – if we manage the transition
wisely.”39
Why not degrowth?
The response to degrowth in this paper will be, in part, based upon Leigh Phillips’
paper The Degrowth Delusion. In this article, Phillips, a self-proclaimed democratic
socialist,40 points out three major reasons why degrowth is an inadequate strategy to
fight climate change and further global wellbeing. First, Phillips provides a discussion on
38
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how environmental problems have been overcome in the past, claiming that no
large-scale environmental issues have been solved through the seemingly obvious
contraction of goods. Second, he rejects the necessary consumption cuts necessary in
the west under degrowth, stating that they will make everyone worse off. Third, he
claims that degrowth will “be the end of progress.” Overall, Phillips argues that shrinking
the global economy will not result in an increase in welfare, even for society’s poorest
members.
Environmental Problems in the Past:
Society's collective triumph over the ozone crisis in the 1990s was not the result
of economic contraction.41 Phillips claims that under this scenario, the threats posed to
humanity were as concerning as those of climate change: skin cancer, immune
deficiency disorders, and reduction in agricultural cycles were just a few. Similarly, the
cause was, to an extent, from the same source as climate change: anthropogenic
emissions. Making the crises more alike, throughout the 1900s, CFC emissions
correlated with GDP growth. However, in this case, CFCs were the pollutant causing
global changes in the ozone layer. While emissions from these CFCs created a
substantial hole in the ozone layer, since the 1987 Montreal Protocol ban, emissions
have declined by 98 percent and the ozone layer has almost completely recovered.42
The products that produced the CFCs were not banned, taxed, or controlled in
any way as aiming to stabilize refrigerators in existence would have been an irrational
idea. Mandating that society can have “this many fridges and no more!” would have
stopped the growth in emissions, but not eliminated them(emissions would just remain
41
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the same as before, creating an even larger hole). In addition, on what grounds could
some have refrigerators and not others?
Rather than reducing the number of refrigerators, there was a successful
intergovernmental solution in Montreal where governments agreed to mandate that
producers use different technologies without CFCs. Research and Development along
with a Cap and Trade System led to the creation of similar products without the negative
externality of CFC emissions. In this way, society was aiming to decouple emissions
from economic growth. The overall result: there are more refrigerators and hair spray
cans in the world than ever before, none of which contribute to a depletion of the ozone
layer. The growth of these items has been completely decoupled from GDP growth, thus
signaling that a degrowth strategy(abolish or limit refrigerators) would have been
entirely unnecessary, distracting from the real problem of CFCs, and overall, harmful to
society.
The story here is not an uncommon one. Human ingenuity has proven time and
time again that humans are capable of innovating around various challenges. With this,
society can make production exponentially more efficient and less reliant on natural
resources. For example, due to increases in production efficiency, Europe’s forests have
grown by over a third in the last century. This is because as technology advances, less
area is needed to produce goods. Furthermore, this success has not just occurred in
Europe. Over the past 35 years, net tree cover has increased globally. Another notable
decoupling is the fact that the population of the U.S. is ten times the size of 1870 and
consumes more meat per capita, but there are less dairy cows. In addition, corn
acreage has been decoupled from corn production, and fertilizer use from crop yields.
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These examples show that overtime, society is capable of producing more goods and
services for society with less externalities and less resources.43
Advocates of degrowth may recognize these successful decouplings, but argue
that decoupling fossil fuels from economic growth will be vastly more difficult because
they are ingrained in almost every economic activity. To this critique, Phillips has two
primary responses. First, difficult is not the same as impossible. As discussed
above(and will be discussed later), human ingenuity is powerful and its advances are
unpredictable. Most people fifty years ago could not have possibly imagined all the tools
and technology society has access to today. Second, eight major economies have
already decarbonized their electric grids. While these economies do not rely on fossil
fuels, they are still growing economically.44
Overall, the belief that degrowth is necessary to eliminate pollution is
conspicuously in line with the philosophy of Thomas Malthus. Malthus believed that
population increases would be detrimental society because the growth would outpace
peoples’ ability to produce food and other necessities. With this, too much population
growth would inevitably lead to poverty and starvation. However, where both Malthus
and Degrowthers are mistaken is in their belief that humans can produce and consume
resources at a fixed rate. History displayed that society is capable of increasing
productivity while eliminating externalities that, at the time, seemed essential.
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“Green-Thatcherism”45
Phillips’ second critique of degrowth breaks down the notion that the economy
could shrink dramatically and still benefit the working class. While some degrowth
advocates, such as Vettese, admit that even working class-westerner’s consumption will
shrink, some proponents like Jason Hickel claim that degrowth will create a “radical
abundance.”46 Hickel asserts that a complete redistribution of income, decreased work
week, job guarantee, and expansion of public goods will increase the wellbeing of
society.
While Phillips views Hickel’s vision as a “salutary goal,” where everyone lives
decent and equal47 lives, he acknowledges that the numbers tell a different story. An
equalization in income across the globe would require a reduction down to the global
mean income for everyone above that threshold.48 Everyone below it will be boosted up
to that threshold as well. In 2018, the world’s median income was $5,500. To emphasize
this dramatic reduction for westerners, Phillips asks: “So let me repeat this for the cheap
seats: an egalitarian world without any further economic growth would mean an income
for everyone of $5,500. What would your life be like on $5,500?”
Furthermore, degrowth would require gut-wrenching production decreases in the
global north. Under degrowth, in order to equalize income levels across the world,
wealth from developed nations is not simply transferred to developing nations. Rather,
developed countries would be required to cut approximately ⅔ of their production, while
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developing countries continue to produce until they reach a certain threshold. In World
Bank Economist Branko Milanovic’s words, “factories, trains, airports, schools would
work one-third of their normal; electricity, heating and hot water would be available for 8
hours a day; cars may be driven one day out of three; we would work only 13 hours per
week…all to produce ⅓ as many goods as the west is producing now.”49 Not only will
this affect income and societal welfare today, but it will limit the west as a powerhouse
for innovation, which has not only benefited westerners, but trickled down to developing
nations as well.50
Degrowthers may respond to the scenario above by claiming that under
degrowth, consumption will be organized towards essential activity, thus eliminating the
waste from the upper class and frivolous activity. With this, westerners will not face a
66% decrease in essential goods. Activities that Hickel believes are “ecologically
destructive and offer little if any social benefit” are “marketing, McMansions, SUVs, beef,
single-use plastics and fossil fuels.”51 Here, Hickel misses the bigger picture. Potential
public goods such as heat, electricity, transportation, and other manufactured goods all
rely on fossil fuels. They are entangled in the economy and limiting consumption of the
wealthy will not get even close to an overall 66 percent reduction of fossil fuels in
society. Additionally, as society has evolved, so has its wants and needs. While
degrowthers have a valid point in claiming that the west pursues too many
consumeristic desires, this does not mean that every “want” of modern society is
frivolous and wasteful. Supporters of communism claimed that life would be better off
49

Phillips, “The Degrowth Delusion.”
Innovation will be discussed later in this essay. Also, innovations have not been transferred to
developing nations as fast as they should have, however, it is arguable that western innovation can serve
a purpose for the entire world.
51
Phillips, “The Degrowth Delusion.”
50

28

without the amenities of the modern world, but this was rebuffed in the Soviet
experiment when those living with the bare minimum often described life as “dull” and
“bleak.”52
Lastly, leisure will not make up for the dramatic loss of income when it comes to
wellbeing. Phillips makes clear that this trade is undesirable when he claims, “lots of
free time does not make up for being extremely poor. Indeed, you can already make
that swap right now if you want.”53 Humans are consistently willing to trade more work
hours for the ability to participate in activities that increase their wellbeing such as taking
a vacation, eating at a restaurant with high quality food, or purchasing a TV show
subscription, just to name a few. Under degrowth, these amenities will have no incentive
to be produced due to a significant reduction in demand.54 Yes, there will be leisure, but
due to a cut in consumption, there will be boredom. It must also be noted that the loss of
many of these activities serves little environmental purpose. Eating high quality,
expensive food does not have a negative effect on the environment. Perhaps society
should focus on reducing the consumption of raw materials and emissions by placing a
tax on externalities, but discouraging services that mutually benefit the producer,
consumer, and exhibit little harm on the environment is senseless. In short, society must
pursue decoupling, not degrowth.55
Finally, a distinction between two different “versions” of degrowth must be made.
On one hand, there are degrowthers who support a dramatic downshift in
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consumption(especially in the west). They believe that it is important to consume less in
order to mitigate pollution and other negative effects of growth. This is the type of
degrowth criticized in this section.
On the other hand, there are other “degrowthers” who misuse the term. This
camp, yes, supports redistributive policies and a shift in investments from private to
public, but is not truly concerned with shrinking the economy. Rather, under this view,
the term “degrowth” connotes that society should replace GDP with a new measure.
While many in this group are not “fans” of GDP growth, they can not coherently claim
that their goal is to shrink it. Supporters of policies such as the Green New
Deal(discussed in the next section) focus on increases in GPI, but will inevitably also
lead to GDP increases.
It is a failure of these a-growth proponents to coin the term “degrowth” for
multiple reasons. First, they are not advocating for a downscaling of the economy. While
these two measures are certainly different, they are not inverses of one another. In
other words, an increase in GPI does not necessarily lead to a decrease in GDP. For
instance, large increases in public spending are the antithesis of degrowth, as these
policies by definition increase GDP. In conversations with this type of “degrowther” they
will explain to you that society will still produce as many (or more) resources, innovate,
have room for private exchange, and increase in societal welfare. In other words, they
will explain thoroughly why their “degrowth” is not really degrowth. Third, the term
degrowth is a political nightmare. This requires no further explanation as GDP trends
are almost directly linked with the popularity of the incumbent party in Washington.
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Government Spending & Green Keynesianism
Degrowth is not the only potential path forward that refutes the neoclassical
economic framework. Recently, policy proposals such as the Green New Deal that
emphasize government spending as a means to foster “green-growth” and fund efficient
new infrastructure have gained popularity. This next section will discuss what the Green
New Deal consists of, why it might be effective, and how it could aid societal welfare.
While the Green New Deal will be deemed too broad and inflationary, this section will
examine two areas in particular where government investments will be crucial:
infrastructure and research and development.
Government Spending & The Monetary Economy
First, a background on why government spending policies can be both beneficial
and fiscally possible must be given. Critics of large spending proposals often argue that
in order to spend, the government must either raise revenues, cut spending from other
programs, or rely on foreign debt. Otherwise, savings will be eliminated and inflation will
immediately rise, hurting lower and middle-class Americans. While this is a valid
concern, it operates in the realm of the theoretical neoclassical economy, not the
monetary economy. After the great depression, John Maynard Keynes proved that the
government can, and should, deficit spend in order to increase aggregate demand when
there is not full employment. In the long run, increased demand will produce productivity
and tax revenues, bringing the economy to full employment. In this way, the initial
investment does not crowd out private investments. Due to this theory, modern
macroeconomists believe that when the economy is in a recession, the government
should spend in order to bring society back into full employment. In other words, it
should increase the money supply. However, when the economy’s demand is growing
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faster than supply, prices raise and cause inflation. In order to mitigate this, Keynesian
economists will reduce the money supply. Most importantly for this case, investments
and savings do not have to be perfectly coordinated year to year in the monetary
economy. The government can increase investments that fund public jobs programs
without causing inflation, if the investments occur at the right time and if they lead to
increases in both demand and supply. When employed correctly, Keynesian economics
increases GDP and productivity of society.56
The Green New Deal:
The Green New Deal is currently the largest “big name” green spending policy.
While there have been multiple different proposals in the U.S. and abroad(including a
global GND), each GND is made up of a series of goals that attempt to tackle structural
problems in society, including climate change. Many supporters of the GND claim that
addressing other social issues in cohesion with mitigating climate change is both an
opportunity(as we need to make investments anyways) and a moral necessity. The main
aims of the Green New Deal are as follows: reach net-zero greenhouse gas emissions,
“create high-wage jobs and ensure57 prosperity and economic security for all people of
the United States,” invest in sustainable infrastructure, secure a number of basic natural
resources-related rights for citizens, and promote justice and equity by repairing
historical oppression. Under the Green New Deal, the government would provide public
funding and impose regulations to accomplish these goals within 10 years.
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The Green New Deal essentially aims to make massive investments that rebuild
the future of society. It includes a job guarantee, basic income for those who cannot
work, and supports a shortened work week. In addition, the GND attempts to revamp
transportation systems, agricultural practices, and create a new electricity grid. It also
includes Medicare for All. Essentially, it aims to create a more efficient economy both in
work hours and in energy usage, while also addressing systemic injustices. While this
paper takes no issue with any of these goals, the price tag of this transition is
astonishing. Economists estimate that, in the Ocasio-Cortez plan’s current form, the
GND would cost up to $93 trillion over 10 years.58 For perspective, this would result in a
38 percent cash-influx increase each year, without factoring a spending multiplier.59
Would the Green New Deal in Its Current Form be Inflationary?
While there is no apt analysis of the Ocasio Cortez proposal because the
cost-specifications have not been laid out,60 an analysis of Bernie Sanders’ Green New
Deal can be used to understand if this type of policy may be inflationary. Under
Sanders’ proposal, $16.3 trillion would be pumped into the economy over a 15 year
period. Sanders claims that it will pay for itself over the 15 years through the following
revenue increases. First, the GND would end all fossil fuel subsidies, increase taxes on
fossil fuel corporations, and increase pollution and litigation fees. According to Sanders,
this would lead to a net benefit of $3.085 trillion. Furthermore, the deal would save
$1.215 trillion from military expenses protecting oil shipping. The government would
gain an additional $6.4 trillion in revenue “from selling energy via new power marketing
58
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authorities.”61 In addition, revenues would increase by $2.3 trillion due to income tax
increases from the 20 million additional employed workers. In addition, the GND would
raise taxes by $2 trillion(eliminating the Trump tax cuts) and save $1.31 trillion on public
assistance programs. Overall, these numbers add up, but how would this workout in
practice?
Galvin and Healy engage in a direct analysis of Sanders’ Green New Deal
proposal. First, they determine that the plan would cost $1.784 trillion per year when the
cost for housing developments is included. Furthermore, using the Keynesian multiplier,
this results in a cash influx of $2.76 trillion, or 13.1 percent of the economy. Using
Palley’s assumption that the minimum unemployment rate is 2 percent, there would be
an excess stimulus of (13.1-3.8) 9.3 percent. This would result in a tax increase of 54.5
percent in order to tame inflation. Further explanation and analysis could be given, but
this is beyond the scope of this paper.
The Green New Deal in its current form is not feasible both politically and
economically. First, its extensive list of demands makes it unpopular to the public:
requirements such as Medicare for All, updating every building in America, free college,
free housing, and ending fossil fuels make it contentious even among most democrats.
It should be noted that these concerns are not simply coming from the “elite.”
Working-class Americans have valid concerns over energy price spikes, arbitrary cash
handouts, and massive spending. Second, it requires government spending on activities
such as power distribution, which could be handled more efficiently by the private
sector.
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However, this does not mean that Keynesian ideas echoed in the Green New
Deal are without merit. There are many parts of the GND that will be essential both to
creating a more equitable society and limiting climate change. The next part of this
section will discuss areas where the government should invest resources because it will
be economically beneficial and politically popular.
Infrastructure:
Infrastructure is arguably the most equitable, efficient, and bipartisan way for the
government to invest money.
Infrastructure is an equitable way to invest in communities due to the jobs it
creates and the public access it provides. While simple cash transfers of wealth do not
necessarily increase a community’s long-term wellbeing62, infrastructure projects such
as public transportation and housing increase mobility and accessibility. Due to
pareto-distributions, cash may find its way into the wealthiest hands even after it is
received, but public access projects are there to stay. In addition, the jobs that
infrastructure creates in communities will create stable incomes and combat
unemployment.
Infrastructure is an efficient method of government investments because it can
pay itself back in the long-term. A great example of this is the federal highway system.
While it required an incredible amount of capital to build the highways, the groundwork
undoubtedly increased commerce and thus supply. In other words, the increased
demand that resulted from the initial investment was met by the additional supply made
possible by the investment. In addition, the government still receives additional tax
62
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revenue from the existence of the federal highway system. Overall, because
infrastructure grows the economy and increases economic activity, it is a wise
investment.
Furthermore, while many policies in the Green New Deal such as medicare for all
and free college hold little bipartisan support, infrastructure projects possess support
from both Democrats and Republicans. In fact, a $1.2 trillion Infrastructure Bill was
recently passed by congress that had the support of 19 Republicans and 50 Democrats
in the Senate. It included investments in high speed rail, roads and bridges, EV
charging stations, and renewable energy. There is still more investment needed, but the
passage of this relatively large bill shows that infrastructure is a politically popular route
to mitigating climate change. Members of both parties acknowledge that the country’s
infrastructure desperately needs improving, thus it is logical to upgrade systems in the
most eco-friendly and economically feasible manner.
Additionally, it should be noted that opposition to infrastructure spending which
highlights increases in building efficiency and other green strategies is often not due to
concern from the public, but corruption in Washington. Joe Manchin, for example, has
been an adamant defender of the coal lobby. While it may appear that this is due to his
constituency’s reliance on coal-related jobs, the New York Times as well as other
sources, have highlighted that not only does Joe Manchin own stocks in coal-producing
companies, but he owns a coal business himself. While there may be legitimate reasons
for public officials to protect jobs at the cost of climate advancements, they certainly
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should not be able to personally own a stake in energy infrastructure, as this will
inevitably cloud their decision making.63
Now that the necessity for Washington to engage in green infrastructure
spending to decouple the economy has been established, the question that remains is
where spending will be most effective. While this paper will not engage in a full
cost-benefit analysis of different infrastructure projects, it is clear that the federal
government must spend on initiatives that will not be profitable in the private sector (at
least in the short-run), but are bound to produce a substantial amount of public benefit.
These types of projects include but are not limited to: early investments in safe nuclear
power plants, revamping the power grid, electric charging stations in suburban and rural
areas, efficiency upgrades in existing buildings, efficient high speed rail, and other forms
of clean transportation. In short, the federal government should seek out opportunities
that require significant early capital investments which individual firms will not bear on
their own.
Along with government spending, Public-Private Partnerships (PPPs) will be
essential. PPPs are typically agreements between private companies and the public
sector, where the public and private sectors share investments, and thus risk. This
allows the public sector to focus on fewer tasks with regard to infrastructure and
climate-investments by delegating tasks to capable private companies. Additionally, the
private sector is traditionally more skilled with mitigating risks as it is liable to price
signals. With this, having a private sector partner also makes the investments more
efficient. On the other hand, as stated before, the government is a necessary partner in
63
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these activities because it helps bear part of the investment and risk for these
opportunities, which private companies would not seek on their own.
While the topic of infrastructure contains an abundant amount of information and
could easily be expanded upon, this paper will bracket a further discussion for time
purposes. The main point, however, is that the government could create new
opportunities for society by investing in projects that create jobs, provide more
opportunities for communities, and decouple energy production from CO2 emissions, all
at the same time. For these reasons, out of all the opportunities listed throughout this
essay, infrastructure is the most non-negotiable and important route forward.
Research and Development (With much credit to The Entrepreneurial State):
While investments in infrastructure development are essential, the government
must also pursue technological advance in order to further society’s decoupling
capacity. Neoclassical economists have led much of the public to believe that innovation
and progress are results of directionless human ingenuity and individual freedom. This
line of thinking, perpetuated by academics such as F.A. Hayek and Israel Kirzner,
asserts that innovation is unpredictable and sporadic in society, and thus cannot be
pursued by a centralized government. They declare the best way to foster innovation in
society is to limit public investments in order to allow the private sector to participate in a
wider variety of free activities. Market signals will then coordinate knowledge between
different actors and provide society with opportunities for endless progress and
discovery. While these authors are certainly not wrong in asserting that innovation is an
uncertain phenomenon, and requires a degree of freedom to be maximally harnessed,
much of their theories are, well, pure theories. In reality, the United States Government
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has played a central role in planning, anticipating, and ensuring the world’s greatest
advances and innovations.64
While the free market has been hailed as the creator for innovations such as the
internet, the computer, the smartphone, the shale oil and gas boom, many life-saving
drugs, and the relatively quick rise of electric vehicles, the government has played a
central role in all of these creations. In fact, it did not just aid the development of these
markets, but created them. With this, it will be essential for the U.S. government to
invest heavily in the research and development of efficient energy and adaptive
technologies. This section will first describe why the government is poised to be a
strong contributor to innovation. Next, it will explain why and how the government does
not just fix market inefficiencies and set rules and regulations, but it creates new
markets that benefit the private sector. Then, it will support these assertions by
discussing primary areas where government investments have led to transformative
advances in technology. Lastly, it will conclude how society should move forward in
order to maximize society’s potential in discovering and implementing technological
advances that support decoupling.
The State’s Advantages in the Field of Innovation
“The important thing for Government is not to do things which individuals are doing
already, and to do them a little better or a little worse; but to do those things which at
present are not done at all.” 65 - John Maynard Keynes
While the private sector holds certain advantages with regard to the deployment
of new technologies such as risk management, the government holds a substantial
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capacity to foster innovation that the private sector cannot achieve on its own. This
includes the government’s ability to provide “patient capital,” engage in risky
investments, coordinate information among different groups, and pursue the public
good.66
First, substantial technological innovations can take a significant amount of time
to develop and require a long-term investment horizon. While Venture Capital pursues
short-term strategies that typically aim for an IPO, merger, or acquisition after just 1-5
years, the government can provide “patient capital” for long-term projects.67 In other
words, publicly funded R&D does not need to be ready for commercialization in the
short-term, and thus can focus on opportunities that require a considerable amount of
time to develop before reaching the market. Nanotechnology, for example, received
government funding under the Clinton administration, and is being increasingly
integrated into the market today. If the NNI(National Nanotechnology Initiative) had not
been created, many life-saving advances would never have been made possible or
brought to the market.68
Second, the government can afford to take risks as an entrepreneur. While the
private sector is dedicated to and excellent at mitigating risks, this is not always a
beneficiance for innovation. Truly dramatic innovations, such as the development of
computers or fracking, have required risky investments that were not guaranteed to pay
themselves back. The pursuit of innovation requires a trial and error process where
some investments make incredible breakthroughs while others fail, and thus short-term
66

Mazzucato, The Entrepreneurial State, pp. 149
Mazzucato, The Entrepreneurial State, pp. 149
68
For example, Nanoglue has made skin transplant more effective and long lasting. Nanofibers decrease
the flammability of furniture, carpets etc. by 30 to 40%. Nanoparticles make sunscreen more effective and
reduce the incidence of skin cancers.
67

40

profits cannot be the sole motive. Because the government has consistent access to
liquid capital and can provide budgetary space for risky projects, it has a unique
advantage and opportunity compared to the private sector, where capital is expected to
produce returns, and produce them quickly.69
Third, the government can help coordinate information between different public
and private actors who are receiving research and development grants. While
competition in the private sector serves a purpose in incentivizing firms to create better
products than their competitors, actors are pitted against each other, and thus patent
their knowledge rather than share it. This type of competition results in consistent
incremental improvements in products, but not large-scale transformations. When
knowledge is coordinated between different actors, however, the process of innovation
is expedited. Government officers can identify where different actors would benefit from
sharing ideas, or even creating partnerships. This will be elaborated on more thoroughly
in the next part of this section.
Fourth, the State can pursue the public good without requiring short-term returns.
While private actors are respondents to market signals and approach opportunities
based on pure profit, the government can ensure that technical innovation is targeted to
areas where it is most needed. In the case of climate change, the private sector is not
incentivized to develop new energy methods on the scale necessary to decouple the
economy quickly; many of the investments required will not be profitable in the
short-term. However, the government can foresee that climate change will, in the
long-run, hinder societal welfare if inadequate action is taken. With this, it can take
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measures to fund the development of new technologies, incentivize action, and create
new markets.
The Government Creates Markets. It doesn’t just fix them70
It must be made clear that the right government-led investments in innovation do
not “crowd out” private investments, but crowd them in. If the public sector invests in
ideas and research not pursued by private actors, then it is not acting as a competitor,
but a creator of additional opportunities for the private sector. Yes, if the government
starts developing goods and services that are similar to private goods and services, it
will crowd out private investment. However, investing in far-fetched and future
technologies creates more opportunities for the private sector to take advantage of in
their development phases. Essentially, the government creates an investment
ecosystem in which firms can take measured risks. Altogether, due to the investments
originally initiated by the public sector to develop new technologies, the private and
public actors can then form partnerships and mutually benefit in the fight against climate
change.
To understand how the government creates a private market due to its public
investments, we need to look no further than the markets created by public roads and
highways. Clearly, the development of roads and highways have not only created a
robust vehicle market, but led to the development of other markets and an overall
increase in private commerce. Vehicle transportation has created, supported, or
contributed to almost every market in existence today. In order for raw materials to
engage in a manufacturing process and be brought to market, they must be transported
by vehicles on federal highways. In addition, both blue collar and white collar workers
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must travel to central locations to either produce or coordinate the production of these
materials. Additionally, roads are not simply an infrastructure project, they rely on
advances in technology to be built, improved, and maintained. They are a prime
example of how the government can not only fix market inefficiencies, but create and
connect new markets. While roads are viewed as a public responsibility and
development, it must be further emphasized that many innovations recognized as
“private” have been, in large part, funded and developed by the government.
DARPA:
The most notable developer of technological transformations in the world has
been the Defense Advanced Research Projects Agency, or hereby referred to as
DARPA. DARPA was created in the aftermath of World War II and its efforts to
coordinate investments in innovation has led to creations such as computers, jet planes,
GPS systems, civilian nuclear energy, and biotechnology.
DARPA was created with the intention of pursuing ideas beyond the scope of
private actors. The officers in charge of facilitating its goals were free to focus on
advancing innovative technologies with novel strategies, and were granted 10 to 20
year research periods. With this, the agency created numerous ways for highly qualified
personnel (university researchers, public employees, established firms, start-ups, and
anyone else who provided a promising idea) to receive funding. DARPA officers served
as brokers between different researchers, and linked different organizations to one
another when they noticed discoveries that could build off one another. They connected
researchers to entrepreneurs and entrepreneurs to venture capitalists, in order to
secure additional private funding in the commercialization process.
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DARPA not only developed links between different actors, but expanded the pool
of scientists, researchers, and engineers focused on promising fields. For example,
DARPA funded Computer Science departments at a multitude of universities. In fact, Bill
Gates was a beneficiary of one of these programs, implying that Microsoft, in a way,
relied on publicly available computer systems.71 Similarly, DARPA funded labs aimed at
developing smaller and more efficient computer chips throughout the early 1970s. In
1976, Apple developed the first personal computer chip. While this was certainly an
incredible innovation, DARPA’s role in the development of Silicon Valley has been
largely ignored. Free-market economists and politicians prefer to claim(or falsely
believe) that Apple was created solely by Steve Jobs, but the reality indicates otherwise.
The government provided substantial funding in a promising area, and as a result, an
incredibly smart and capable private actor was able to take advantage of the
developments. Steve Jobs should be rewarded and recognized, but not without the
recognition of DARPA’s early investments that made Apple possible.
DARPA is not the only government agency that has facilitated important
innovations in society. The Small Business Innovation Research program (SBIR)
created by Ronald Reagan provides more than $2 billion dollars annually to small
businesses that present promising opportunities but require additional funding. This
program has led to hundreds of new technological innovations that have been brought
to market.
A year after the SBIR was created, the government passed the Orphan Drug
Act.72 Since the ODA passed, its funding has created 2,364 new products, with 370
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gaining FDA approval thus far. What’s more, ODA finances did not just lead to the
creation of orphan drugs, but initiated the development of the biotech industry.
Companies such as Genzyme, Biogen, Amgen, and Gentech would not exist without
the ODA. Even giants like Roche, Johnson & Johnson, GlaxoSmithKline and Pfizer,
have leaned on discoveries and funding from the ODA.73
Moreover, the government has also played a crucial role in developing domestic
energy. In the 1970s, as it grappled with the geopolitical consequences of reliance on
foreign oil, the government invested in the research and development of domestic oil
and gas. In 1976, the Department of Energy and Bureau of Mines launched the Eastern
Gas Shales Project and hypothesized that gas could be recovered from shale
formations. It spent billions of dollars on pilot demonstration projects, “with universities
and private gas companies testing drilling and fracturing methods to commercially
extract natural gas from shale.”74 In the late 1970s, massive hydraulic fracturing (MHF)
made major advances with the support of the DOE. Today, the U.S. is the world’s
greatest producer and exporter of both natural gas and oil.75
Currently, the U.S. government is attempting to recreate its successes in the field
of clean energy.76 While companies such as Tesla are viewed as the hallmarks of what
individuals can accomplish under laissez-faire capitalism, a more accurate view of Elon
Musk is the government’s highest paid employee. Musk’s green companies have
received a total of $4.9 billion in local, state and federal support. In addition, while the
73
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U.S. has funded the supply and production of Tesla’s, countries such as Norway have
funded the demand for Tesla’s products. Due to sizable subsidies for charging stations
and incentives for the purchase of an electric car, Norway is the number one purchaser
of Tesla’s in the world despite its relatively small population. Elon Musk deserves credit
for his immense role in technological advancements, but his accomplishments are
hardly those of “a lone entrepreneur.”77
This section could continue to elaborate on the government’s crucial role in
innovation and its current developments, however, for the purposes of concision, a
further discussion must be bracketed. Overall, it has been made clear that the
government must invest in green infrastructure and continue advancing new
technologies. These efforts should have a green lens and be focused on decoupling
CO2 emissions from energy production.
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A Carbon Price & Relative Discount Rates
The previous section discussed government investments’ ability to help facilitate
the decoupling of carbon emissions from energy production. If this is achieved, the cost
and accessibility of clean energy will be reduced, allowing society to continue expanding
the life-enhancing benefits of energy at scale and avoid the negative consequences of
carbon emissions. This endeavor is necessary to optimize societal welfare in the
long-run. However, while investing in new technologies can expand society’s capacity to
decouple, this will have little effect on carbon emissions in the short-run. Waiting to
reduce emissions until new technologies are cheaper than fossil fuels in 30-50 years is
not a reliable path forward.78 If this route is taken, the planet’s temperature will exceed a
safe operating space, leaving future generations with a dramatically altered planet.
Thus, in order to ensure a cohesive transition, carbon emissions must be actively limited
and reduced today. To reiterate, creating new technologies will ideally make abatement
cheaper and more accessible, but imposing a limit on carbon emissions will incentivize
private actors to adopt the new practices and technologies quicker and on a greater
scale. Without a cap on emissions, the private sector will have little reason to adopt new
technologies at the magnitude necessary in the near-term.
This section will first establish that the most efficient way to mitigate carbon
emissions is through a market price. Next, it will attempt to determine what the price of
carbon should be. In order to come to this conclusion, a discussion weighing the
present generations’ interests against future generations’ using a discount rate will be
undertaken. Then, the effects of different discount rates on the optimal carbon price will
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be revealed. Finally, a brief discussion on how a carbon price could be politically viable
will be given.
In order to reduce carbon emissions, CO2 should be priced. Adding an additional
price to carbon emissions will decrease demand for fossil fuels, and thus, less carbon
will be “supplied” into the atmosphere. The higher the price, the lower the quantity
demanded. In addition, because carbon emissions will become more expensive, low or
no carbon alternatives will become more profitable in the private sector. These
technologies will no longer be competing with the private cost of fossil fuels alone, as
they will face an additional tax.79 Essentially, a carbon price incentivizes society to
reallocate resources towards abatement and low-carbon activities. This economic
strategy to deter certain actions is not new. Tobacco taxes decreased cigarette
consumption, liquor taxes decreased the consumption of liquor, gambling, and so on.
Why Price Carbon Instead of Command and Control?
Michael Sandel, along with other philosophers, asserts it is immoral to purchase
the right to pollute, making a carbon price an inadequate solution. Sandel claims that
paying to emit reduces the moral stigma of pollution and limits a sense of shared
responsibility. Thus, he believes the government should individually limit firms’ pollution,
a system known as “cap and control.” While this point of view ignores the benefits that
fossil fuels provide for society by insisting that a price is not an adequate “punishment,”
it also overlooks the primary advantage of a carbon price. A carbon price is the most
cost-effective way to decrease pollution. Thus, it can facilitate society’s decarbonization
process the fastest, and with minimal hindrance of social welfare.
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A carbon price uses market efficiency to abate in the most cost-effective manner.
If rather than pricing carbon, society imposes a cap on the emissions of each individual
firm, the firms will likely have different costs to meet this requirement. Some will be able
to do this very cheaply, and would be willing to abate more if they were paid more for it
than their marginal cost of abatement. Other firms would go out of business trying to
meet the regulation as their abatement costs would be too high. Forcing some firms to
pay for the same quantity and price of abatement as others simply makes abatement
more expensive for society. Rather, companies should judge the quantity of their
desired abatement by comparing their cost of abatement to the cost of polluting (i.e. the
carbon price). With this, society reaps the lowest possible cost of abatement.
Figure 3 illustrates the decision making process behind an individual firm’s choice
of when to abate. When a carbon price is imposed, the firm must determine whether it
would be more economically viable to pay the carbon tax or abate their emissions. On
the graph below, the firm's cost to abate its emissions is less than the carbon price from
quantities O to G. Thus, the distance between O and G represents the reduction in
emissions this firm would undertake with the given carbon price. It would opt to pay the
tax after the quantity G.
Figure 3: Marginal Cost of Abatement
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Under a carbon pricing system, firms will take on different levels of abatement as
decisions will be based on cost, however, the overall amount of abatement in society
can be the same. In other words, the carbon price can force market equilibrium to
produce any desired quantity of carbon. And, with the price, the emission of carbon will
be allocated efficiently. Figure 4 demonstrates a scenario where the government
mandates that 10 tons of carbon dioxide must be abated. In this hypothetical market,
there are two firms, or two polluters as the graph displays. Polluter 1’s Marginal Cost of
Abatement (MAC) is steeper than Polluter 2’s. If Polluter 1 were to abate all 10 units,
the cost of the last unit would be $25. For Polluter 2, this cost is $6.25. However,
because a price is imposed where the firms’ MAC curves meet, the price of the last unit
of abatement is $5.00, saving both firms and society money. As will be discussed in the
next paragraph, these same results occur when a price is imposed.
Figure 4: Multiple Polluters under a Carbon Price
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allows producers to trade carbon emission permits. Despite debates on which policy
would be more effective in practice, the result is theoretically the same. Due to the
increase in the cost of carbon, the quantity emitted will decrease.82 This is displayed in
Figures 5 and 6. In Figure 5, a tax is placed on carbon, which shifts the price of carbon
from P0 to P1. This creates a shift along the demand curve and reduces carbon
emissions from Q0 to Q1. Essentially, due to the tax, the demand for carbon decreases.
Figure 6 displays the result of a quota. Rather than levying a tax to trigger a shift along
the demand curve, the quota limits supply. This shifts the carbon supply from Q0 to Q1,
resulting in a price increase. Whether the price is implemented through a quota or tax,
the quantity emitted will decrease.
Figure 5: Carbon Tax

Figure 6: Cap and Trade

What is the proper price of carbon?
On page thirteen, this paper made it clear that there is often a distinction
between the private and socially optimal quantity of production. While the private
82
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optimal quantity of production is based on the private cost of production, the socially
optimal quantity of production is based on the social cost of production. In other words,
the social quantity factors in marginal external costs that private actors do not bear: they
are free-riding on future generations. A distinction between these two costs is prevalent
in a variety of industries and sectors, but the externality that causes climate change,
and thus the focus of this passage is CO2 emissions. Because CO2 emissions create
negative spillover effects that will cause damages to social welfare in the future,83
policymakers must price CO2 so that rather than producing at the privately optimal point,
producers will emit at the socially optimal level: meaning that predicted carbon-induced
damages(marginal external costs of production) are weighed against the costs of
reduction.
The proper price of carbon should be based on its external costs, otherwise
known as the social cost of carbon(SCC). Measures of a SCC estimate the future
economic costs(or predicted damages) of emitting an additional ton of carbon into the
atmosphere. If it is determined that emitting one ton of carbon will cause $40(measured
in present value) worth of damages by 2100, for example, then the social cost of carbon
is $40.84 If this price is imposed on carbon-emitting activities, and one still chooses to
pay it, this signals that the benefits of carbon consumption today outweigh the costs in
the future. In other words, the intersection between marginal social benefits today and
marginal social costs over time determines the optimal quantity of emissions. Here,
society is factoring the full cost of carbon in its decision to emit, not just the private cost,
and will lead to more well-rounded decisions that consider future costs. Because MEC
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is not occuring today, MEC and MSB must be considered overtime to determine the
Social Cost of Carbon, or net cost. In doing this, the net present value of benefits and
net present value of costs must be realized as a cost benefit analysis is essential to
determine the net cost of action.
How to Determine SCC: Discount Rates
The next inquiry is how the social cost of carbon is determined. Because most
external costs of CO2 emissions occur in the future, our process to identify a proper
SCC value is more difficult. In order to engage in long-term financial decisions of this
nature, a discount rate is required. Discount rates allow future cash flows to be
converted to the present value, making it possible to analyze the costs and benefits of
long-term investments. In other words, by converting the value of future savings from
abatement into present dollars, cash flows can be compared to the initial investments,
providing a way to determine if the investment was worthwhile. With this, when viewing
the cost of abatement as an investment in the future (because economic damages are
limited in the future and a wider resource pool remains), a discount rate can be used to
determine the necessary carbon price to maximize overall social welfare.
The purpose of discounting is to equalize future returns of an investment to
present value, creating an ability to measure the profitability of investments over time. In
other words, discounting helps determine if future benefits from investments outweigh
the present costs. In our case, reducing carbon emissions will require a reduction in
fossil fuel use, indicating a decrease in energy consumption, at least in the short run. As
stated previously, energy consumption is closely tied with societal welfare. Thus,
mitigating carbon emissions is in the interest of future generations, but may hinder
societal welfare today. Decisions to price energy consumption (and abate fossil fuels)
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today are present costs. It must be determined if the present costs imposed on society
are less than the future benefits.
To be clear, the goal must be to participate in carbon abatement actions that
bring more benefits in the long-term than the economic consequences of their
implementation in the short-term. When the overall benefits of an action to create a
healthier planet outweigh the economic costs of the action, the action should take place.
This strategy optimizes social welfare as the social marginal benefits of action are
bound to meet the social marginal costs. A discount rate helps determine where future
benefits meet present costs by putting future dollars in present value.
Society should invest up to the point where social marginal costs equal social
marginal benefits, or equimarginal cost. For example, if a $1 billion investment in
abatement saves more than $1 billion (in present value) of climate-related damages in
the future, the investment should be made. However, if a $5 billion investment saves
just $1 billion of future damages, it is an inefficient investment. Margins indicate at what
point long-term investments are profitable to society. Finding the “tipping point” of where
an investment lowers overall societal welfare will be the goal of this section.
The Discount Debate
With regard to pricing carbon, William Nordhaus and Sir Nicholas Stern are two
central figures that hold opposing views on the correct discount rate to determine
necessary investments. While Nordhaus uses traditional, market-derived statistics to
determine a discount rate, (consumption elasticity and real rate of return), Stern makes
an alternative choice based on his ethical assumptions. This next section will analyze
each of the authors’ economic assumptions and ethical claims. After each author’s view
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has been discussed, the paper will engage in an ethical analysis on the time discount
rate.
Before Nordhaus and Stern’s views are discussed, a brief summarization of
different types of discount rates must be given. In Goulder and Williams’ paper, The
Choice of Discount Rate for Climate Change Analysis, they describe two different types
of discounting. One method of discounting is through the financial-equivalent
consumption discount rate, referred to as rF in the paper. This discount rate attempts to
satisfy the Kaldor-Hicks criterion, meaning it focuses on returns to capital and ensuring
that everyone is better off (insinuating that nobody is made worse off) due to the
financial investment. While this discount rate is very traceable and clear in its goals, it
only focuses on one dimension: “a potential for Pareto improvement.” It aims for capital
returns at no expense to society, but does not acknowledge that overall welfare could
increase with a slight loss in capital expansion in the short term. In other words, rF does
not recognize that society could, potentially, be better off with slightly less capital.85,86
Because of rF’s limited focus, both Stern and Nordhaus opt to use the
social-welfare-optimizing discount rate. This equation aims to provide a more complete
measure of impacts on overall wellbeing, and also accounts for efficiency and
distribution. This is because it includes a consideration for the marginal utility of
consumption. To put it simply, rF views welfare as the availability of capital, while rSW
views welfare as consumption utility. While this paper could elaborate on the nuances
between the financial-equivalent discount rate and the social-welfare-optimizing
85
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Overall,
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social-welfare-optimizing rate better optimizes wellbeing overtime, as it views
consumption as the primary determinant of wellbeing, not capital accumulation. In this
way, it is going to include a greater number of people in its measurements.
The social-welfare equivalent consumption discount rate, however, requires
inputs that are subjective, resulting in disagreements among economists about the
appropriate basis to select the specific inputs. Stern and Nordhaus’ debate lies in
whether the variables should be based on actual behavior observed in interest rates
and the opportunity cost of capital(Nordhaus), or whether the rate should reflect a
desirable and ethical approach(Stern). The discrepancy between each author’s model
leaves policymakers and the public confused about what the optimal path forward is.
This section will attempt to provide a clear picture of what each author’s suggestions are
based on and untangle their dispute.
In order to explain the elements of the social-welfare-optimizing discount rate and
their relevance to the issue at hand, the basic formula will be broken down. It is given
below.
rSW ≈ ρ +ηg
As displayed above, the social-welfare equivalent consumption discount rate is
determined by three components. ρ measures the rate of time preference. This
essentially describes the utility of society’s wealth in a given time period. This number is
somewhat subjective and is the center of the “ethical versus actual” debate. η is the
(constant) elasticity of marginal utility of consumption, and g represents growth.
Together, these two variables help us understand consumption changes over time.
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It should be noted that these components can fall into two distinct categories of
discounting: utility measures and consumption measures. The purpose of accounting for
utility is to recognize the law of diminishing marginal utility. Discounting the marginal
utility of society recognizes that one generation is wealthier than the other, and thus
should count for less in decision making. In other words, the general utility function can
stay the same, however the marginal utility of consumption decreases as future
generations become wealthier. The weather generations’ will have more utility, and thus,
benefits and harms will matter less to wellbeing.87 This is reflected through the rate of
time preference, ρ. The second reason to discount is in order to reflect changes in
consumption. A consumption discount rate essentially recognizes changes in economic
activity and “translate(s) values of future consumption into equivalent values of current
consumption.”88
Both Nordhaus and Stern concur that consumption discount rates should reflect
observed behavior. Each accepts a η value of 1.0 and a growth rate(g) of 1.3 percent.
However, while Nordhaus chooses an observed rate of 3.0 for ρ, Stern uses a rate of
0.1. Stern asserts that when it comes to planetary health, it is immoral to devalue the
future. He insists that society must weigh future generations' interests as equal to the
present, even if they are predicted to be wealthier. He uses 0.1 instead of zero to
account for the exogenous possibility of extinction(not related to climate change, but the
odds of a meteor, Yellowstone Caldera erupting, etc.)
Before engaging in a more detailed ethical analysis, additional logic and the
recommended carbon prices behind each economist’s rate will be discussed. The
87
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reasoning behind Nordhaus’s lower carbon price is as follows: in a world where capital
is productive, society will be more suited to deal with climate change in the future. If it
reaps the returns of investments in tangible tech and human capital (including
low-carbon tech) it will have more resources to tackle climate change with minimal
hindrance to social welfare.89 Currently, the returns on capital are rising relatively higher
than climate-related damages, thus society should be weary of limiting current
investments. However, as climate-related damages increase in the coming decades, the
damages will eventually rise relative to output levels. When this happens, it will be
economically

efficient

to

reallocate

resources

and

shift

investments

to

emission-reduction strategies. The timing of investment reallocations will depend on the
costs of different abatement policies, damages, and the extent to which damages are
irreversible.90
Sir Nicholas Stern, on the other hand, claims that rather than pricing carbon
based on predicted economic damages, society should aim to avoid climate tipping
points and minimize global temperature increases. According to the UNFCCC, the
climate will reach a point of no return after global temperatures exceed a 1.5 degree
increase. Stern believes that climate efforts must target reducing emissions to ensure
temperature increases to not surpass 2.5 degrees, where consequences become
drastically worse. The concern with this route is it yields higher prices. With a target of
2.5 degrees, the resulting price of carbon required is $230 in 2020 and $1000 in 2050.
Consequently, this would result in a $8 increase in the price of gas by 2050. As shown
in Figure 7, this estimate draws drastically different results than pricing carbon based on
89
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the estimated social cost. In order to meet the Paris Agreement’s goal of 1.5-2°C,
carbon targets would have to be even higher.
Figure 7: Social Cost Vs. Target Cost
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One may assume that it is welfare optimizing to keep planetary systems in check
and limit warming to 2.5 degrees, so why are the estimated prices drastically different?
This is due to the discount rates used to determine these estimates. For example, if
Nordhaus’s discount rate is used, society should only spend $21 million dollars for every
billion dollars’ worth of potential damages in 2100. However, if a discount rate of 1.4% is
used (based purely on rate of consumption), $333 million should be spent now to
prevent $1 billion worth of damages in the future. Essentially, both economists
understand the costs associated with climate change, but Nordhaus’ model indicates
that a temperature increase of more than 2.5 °C will not be as problematic because
society will have more capital available to deal with the consequences.
Overall, Nordhaus’s model place a larger focus on maintaining steady
consumption rates. With this, in order to determine optimal capital expenditures and
savings, social benefits should be weighed against social costs, and discounted using
real rates. Stern, on the other hand, chooses a time discount rate that aims to value
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generations equally regardless of consumption utility, and produce carbon prices that
will limit warming to 2.5 °C or less.
The Ethics of a Time Discount Rate
This section will undertake a brief, independent ethical analysis of the discount
debate. Before analyzing the ethical basis behind each author's chosen discount rates,
a few ethical theories will be explained. In addition, they will be taken as ethical “truths”
for the purpose of running through a concrete analysis based on moral principles.
Time-insensitivity claims that harms and benefits are the same over time. Thus, a harm
is equally bad in the future, past, or present. Subject-insensitivity declares that harms
and benefits are equal across subjects. Finally, location-sensitivity asserts that the
overall loss or gain from harms or benefits is the same across locations. One may
assume that these values automatically support a zero-time discount rate because they
acknowledge equal harm across time periods, subjects, and locations, but this is not
necessarily the case. In order to determine the legitimacy of Stern’s claim, this section
will consider and analyze moral arguments that aim to justify the time discount rate
while considering the principles defined above.92
Overall, there are two main ways to assess whether a time discount rate should
be employed and these are crucial to the arguments for and against its employment.
1.

Future harms and benefits are discounted because they count for less.

They count for less because they are in the future.
2.

Future harms and benefits are discounted because they count for less.

They count for less for some reason(s) which correlate with time.
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Clearly, the first option in this analysis will be disregarded and is not defended by
any serious economist or philosopher as it directly violates the time-insensitivity
principle. However, the second point may have merit 93
One immediate defense for time discounting falls directly in line with egalitarian
ethical theories pioneered by Rawls. Rawls claimed that policy decisions should benefit
those who are the worse off before they benefit those who are better off. In this
scenario, policy decisions with regard to climate change should benefit the poorer
current generations, rather than the richer future generations. However, an immediate
objection to this argument is that it is not subject-insensitive. Subject-insensitivity
acknowledges that harms and benefits affect everyone equally regardless of
socioeconomic status. Thus, we cannot put more emphasis on the poor’s needs only
because they are poor.
More justification is needed to use a time discount rate, but the relative economic
status of different beneficiaries of certain policies may still be relevant. While the
time-sensitive principle acknowledges that a specific harm affects everyone equally,
Edmund Flanigan states that it does not connote that the harm should be valued with
the same emphasis.94 In other words, while harm is equally bad to both a wealthy and
poor generation, the harm to the wealthy generation could be considered less important.
In accordance with the law of diminishing marginal utility, a harm will affect the utility of
poorer generations to a greater extent, and thus, should be weighted as more important
in decision making. In a purely economic sense, this principle would claim that someone
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who has not eaten on a given day will benefit more from receiving a meal than someone
who has already eaten multiple meals. The graph below displays this phenomenon.
Figure 8: Diminishing Marginal Utility

Furthermore, the following example highlights this ethical assumption in a clearer
analysis. In this scenario, either a wealthy adult or a poor child must be physically
harmed. If the physical harm is the same due to the subject-insensitive principle, should
we be indifferent as to which person is harmed? Most would not hold this indifference
and prefer the wealthy adult is harmed. The logic behind this preference falls along the
lines of: the wealthy adult is more capable to deal with harm both due to their
experience and resources, and thus this harm is less important when inflicted on this
person.
Overall, this view maintains that harms and benefits inflicted on those who are
better off are not less bad or less good, but less important. Answering the claim “Future
harms and benefits are discounted because they count for less. They count for less for
some reason(s) which correlate with time,” this argument asserts that future harms and
benefits count for less because they will affect those who are better off. This is
correlated with time as future generations are predicted to be wealthier than current
generations. With regard to climate change, future generations will have more
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resources to deal with the negative consequences, thus taking less from their overall
wellbeing.
While Flanigan’s argument is appealing, it does not factor in Rawls’ full
description of what it means to be better or worse off. Rawls argues that someone
regarded as “better off” or “worse off” is not a simple matter of economic wellbeing, but
should weigh multiple factors. If, instead of considering economic wellbeing as the
primary measure, we viewed planetary health as the determinant of wellbeing, the
situation requires a negative time discount rate. Obviously, this will not be used as it
implies humans were better off before the industrial revolution, but it should, along with
other non-economic related measures, be factored into our consideration of who is
better or worse off if Rawls’ philosophy is used to justify a discount rate. Overall, it
cannot be concluded that a time discount rate is justified without properly determining
which generations, and which people, are better or worse off from a well-rounded
perspective. Attempting to descripeante between people’s wellbeing is highly
complicated, arbitrary, and may be impossible to thoroughly determine through a
combination of economic and non-economic factors.
Perhaps a key part of this debate returns us to the discussion on page 12, where
this paper considered whether (and where) wealth correlates with wellbeing. If it can be
determined that increases in wealth do not increase wellbeing, then there is a strong
case to use Stern’s 0.1 percent time discount rate because the law of diminishing
demand is irrelevant. In other words, if intergenerational societies are equal in wellbeing
(as wealth is no longer an indicator) they should be given equal consideration under a
discount system. While it would be ideal if Stern and Nordhaus could use models that
measure the wellbeing of one generation over the other, they use models that measure
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GDP. Thus, we should look to identify where GDP increases still correlate with
wellbeing.
There is reason to believe GDP increases, in general, correlate with increased
wellbeing in the developing world. Currently, increases in GDP in developing countries
correlate with increases in sanitation, access to quality education for both males and
females, reduced violence, decreasing child mortality rates, and thus lower levels of
poverty.95 With this, developing countries’ wellbeing is reflective of economics. Before
continuing, it must be clarified that wellbeing in developing countries is still not directly
measured by GDP, rather, increases in GDP usually reflect increases in wellbeing.96 But,
since this paper cannot perform a full GPI analysis, it will accept the premise that GDP
correlates with wellbeing enough to be considered a reliable indicator of societal welfare
in the developing world.
If a certain time discount rate is based on predictions in the changes of overall
wellbeing, different countries should pay different carbon prices. While countries such
as India, Nigeria, China, and Brazil have relatively low GDP per capita standards, they
are rapidly developing and are expected to be significantly wealthier in the future.
Ethical arguments discussed earlier would indicate that equal harms will be less
important in the future to these countries. On the other hand, rich countries are already
facing the law of diminishing marginal benefit, (GDP increases no longer correlated with
happiness increases) thus, it is reasonable to sacrifice more consumption today for
future generations.97 With this, developing countries could pay a carbon price with a 3
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percent time discount rate, based on their predicted growth, while developed countries
pay a carbon price with a zero-time discount rate.
Stern recognizes the validity behind this type of argument, however, argues that
the additional cost to develop sustainably in developing countries should be taken on by
wealthy nations, rather than permitting developing nations to emit more CO2 into the
atmosphere. This indicates that the west must bear costs in addition to the higher
carbon price in order to aid the transition of developing countries’ economies. Stern
proposes an optimistic route that could maximize social welfare in developing nations,
however, this proposal is an extremely unfeasible solution. The Stern Review was
published in 2007, and since then, a carbon price has not been implemented at a scale
larger than the EU. Convincing lawmakers particularly in the United States to support a
high Carbon Price and send billions of dollars in transition aid to the developing world
may be ethically ideal, but it is a pipe dream in reality.
If Stern’s proposal of western aid is not accepted, developing countries should
still not be coerced into paying a carbon price that is determined by a zero-time discount
rate. If growth is intentionally limited in the short term through a carbon price,
developing countries’ will hurt the most because they are currently the worst off, and are
expected to grow the most in the coming decades. In other words, developed countries
have no ethical right to impose a high tax on developing countries, hinder their growth,
and fail to provide adequate economic assistance. It is unjustifiable to curb the
production of poor countries today in order to benefit future generations of westerners,
especially when emissions have historically been the result of western development. In
order to remain in a safe operating space, rather than increasing carbon prices,
governments can invest in more efficient technologies to drive the cost of abatement
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down, and thus minimize the socially optimal level of emissions. This is a complex, but
important topic, however, due to time constraints, this essay will not further elaborate.
To learn more about current policies that impose inequitable development restrictions on
developing nations, visit page 87 in the appendix to read my essay on developments in
COP26.
The Political Case for a Carbon Tax: A Carbon Dividend
While a carbon price may be the most efficient way to reduce carbon emissions,
the public is not incentivized to vote for such a policy. A carbon price will increase the
cost of nearly every good in society and is regressive in nature, placing an additional
burden on working class families. Not only is this undesirable to working class citizens,
but it can be viewed as unjust by policymakers and other stakeholders as well. Other
than the need to mitigate carbon emissions, there is very little incentive to implement a
carbon tax. However, James Boyce, Peter Barnes, and other scholars offer a solution to
this predicament: redistribute the revenues of a carbon tax back to society.
The justification of a guaranteed source of income can be based on a natural
right to common pool resources. If everyone is an equal inheritor of the earth, this ought
to be reflected in policy. With this, no one should partake in actions that hurt others'
access to the earth. However, modern society has engaged in activities that do affect
others’ right to the commons, and while many of these activities have been found to be
beneficial, they do not leave everyone better off. Redistributing the income from
pollution would rectify its injustices, and, at the same time, provide more incentive for
voters to support a carbon price.98
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Conclusion:
Overall, there are three main takeaways from this paper. First, a combination of
government spending and a carbon tax will be the most effective way to decouple global
economies. Second, just CO2 mitigation requires developed countries to take on more
responsibility in energy transition. And last, but certainly not least, it is essential that the
world takes more dramatic action today.
Investments in research and development coupled with a carbon price will help
society mitigate CO2 emissions in the most efficient way possible. The carbon price will
lead to a decrease in emissions and incentivize the adoption of clean energy, while
government-led advances in research and development will provide the private sector
with more efficient and cheaper technologies. This will, in turn, drive down the socially
optimal level of emissions. For example, if the government invests in a new electricity
grid, the distribution of renewable power will become less expensive. With this, the
marginal costs of abatement decrease, leading to a lower “optimal” level of pollution. If
these actions are applied across the economy, society will experience a relatively
smooth decoupling of CO2 from economic wellbeing– saving human lives, the extinction
of additional species, and other catastrophic consequences from climate change.
Furthemore, while competition within the private sector provides some benefits
for the advancement of efficient solutions, governments must work together to mitigate
emissions. This is especially true with regard to the relationship between developing
and developed countries. If the west is to take the climate crisis seriously, it must not
only recognize that the transition in the developing world is essential as it is expected to
increase its emissions the most in the coming decades, but actively promote
sustainable development. In doing this, the west must not only financially support other
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countries, but share technology rights. Rather than patenting breakthroughs in energy
efficiency, advancements should be shared with the rest of the world. Recently, the U.S.
government waived the Pfizer COVID vaccine patent as a public health measure. This
gesture has allowed millions of people to receive vaccines that may not have otherwise.
This type of action is even more essential in the fight against climate change.
Lastly, it cannot be reiterated enough that society must act to eliminate the
dangers of climate change. In parts of this paper, it was emphasized that there is such a
thing as too much action. It argued that decreasing energy consumption by a dramatic
level could take major tolls on present wellbeing. While this essay stands behind these
claims, governments have not taken the approach of “overshooting” in terms of
overvaluing future generations. Rather, governments (especially in the west) have
placed an unjustifiable emphasis on present consumption over the interest of future
generations and species.
It’s essential that governments in the west make bolder investments and show
political courage. While this paper discussed specific routes forward that it believes to
be “best,” what matters now is that action is taken. For example, though it was argued
that a Green New Deal would be inflationary, it is certainly better than nothing. Similarly,
the paper asserted the west should pay a high carbon tax, but a more moderate one
would still make a significant difference. In order to build momentum, climate policy
must therefore become a part of the “norm” as quickly as possible. Society cannot allow
for academic or political disagreements to stall climate action any further.
Finally, it is vital to acknowledge that climate change and predictability are
antitheses. While the IPCC estimates there is approximately a 67% chance that
temperature increases lie between the 1.5-4.5 degree range, there is still room for
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temperatures to exceed this level. The fat-tail effect, explained by Weitzman and
Wagner in Climate Shock, describes the slow decline in probabilities between 4.5
degrees and 8 degrees Celsius. While 4.5 degrees is more likely than 5 or 6 degrees,
there is no immediate drop-off in probability. This is shown in Figure 7.
Notably, the IPCC estimates that a 6-degree increase in global temperatures
would lead to a global catastrophe. This produces an estimate that there is a 10%
chance of global catastrophe.
Figure 7

Understanding there is a 10% chance of global catastrophe, and an even greater
probability if no action is taken, is a major reason to take dramatic action. Wagner and
Weitzman make this even clearer in their abstract to Climate Shock, and provide a
perfect ending note to any climate change paper when they state the following:
“If you had a 10 percent chance of having a fatal car accident, you'd take
necessary precautions. If your finances had a 10 percent chance of suffering a severe
loss, you'd reevaluate your assets. So if we know the world is warming and there's a 10
percent chance this might eventually lead to a catastrophe beyond anything we could
imagine, why aren't we doing more about climate change right now? We insure our lives
against an uncertain future—why not our planet?”
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Appendix/Additional Notes and Thoughts:
Case Study: Germany & France
This section on page 38 dedicated a substantial amount of space discussing the
potential and merit of government investments in Infrastructure and R&D. While these
are essential parts of a comprehensive strategy to decouple carbon emissions and
maintain or advance social welfare, it must be made clear that not all government
investments in these sectors are created equal. To understand this clearly, we need look
no further than France and Germany’s respective investments in energy and the
following effects on societal welfare.
In many influential academic books and mainstream news articles, including The
Entrepreneurial State, Germany has been hailed as a perfect example of how to
innovate on behalf of the state and bring the cost of renewable energies down.
Proponents of Germany’s energy plan will tout the massive expansion of solar and wind
power in the country, and the decreased cost associated with these technologies.
The Entrepreneurial State and Climate Shock use Germany as a prime example
of government-led growth for good reason. Within 5 years, the price of solar panels
decreased by an impressive 80 percent due to massive subsidies for solar developers.
These subsidies allowed firms to profit and thrive, even though they would not have
profited in a free economy with no subsidies.In 2000, the world had just 1 GW of total
installed solar capacity, but by 2010, 40 GW was installed. Growth continued to explode
and in 2013 the world harnessed 140 GW of solar energy. In 2019, the number was 629
GW, and in 2020 it became 773 GW. Germany clearly did something right in its effort to
spur innovation.
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However, while these are certainly no small feats and deserve praise for effort,
these statistics do not paint a full picture of Germany’s transition. Before this paper
proceeds, it should be made clear that this analysis is not designed to chastise
Germany for its efforts or assign blame for attempting a state-led innovation in clean
technology. Germany took a risk with the knowledge available in pursuit of a cleaner
future. However, just because they took action does not mean that it was the right
action. This next section will make clear that Germany's efforts were not perfect, and we
should move forward in a more informed and efficient manner.
Increased Cost of Energy99:
In order to provide subsidies for wind and solar power, Germany increased taxes
on electricity.100 While the German government believed that the decreased cost of
renewable energies in recent years would tame prices, this has not been the case. Due
to the framework of renewables at their current stage, the German government spends
27 percent more on transmission for distant solar and wind farms dispersed around the
country. This has led to a 50% increase in the price of electricity between 2006 and
2017. As a result of these increased prices, German poverty has increased in the past
decade. This is no surprise as energy prices are almost inextricably linked with poverty
rates.
Flat Carbon Emissions?
While Germany has expanded its share of renewable energy drastically, its
carbon emissions have been flat. This is because while the deployment of renewables
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Yes, carbon needs to be more expensive, but this does not necessarily mean that energy needs to
increase in price as much as it did in Germany.
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has increased, Germany has pledged to close its Nuclear power plants. In order to
make up for this, Germany has increased its domestic coal production and reliance on
Russian Natural Gas. The country claims this is temporary, but with the building of the
Nord Stream 2 pipeline (until canceled during the War) one must question how
temporary this reliance on fossil fuels really is.
“If Saving The Climate Requires Making Energy So Expensive, Why Is French
Electricity So Cheap[and clean]?”
Many economists claim that if you want to decrease CO2 emissions, the price
must increase, thus leading to an increase in the price of energy. While these
economists are correct in claiming that CO2 itself needs to be more expensive, it does
not mean that energy needs to be more expensive. For clear reference,
While Germany has attempted to sacrifice past ($550 billion?) and present costs for
future carbon neutrality, thus far, it has resulted in a reliance on coal to make up for the
closure of its nuclear power plants.
Contrary to the German economy, French consumers experience significantly
lower prices, with a drastically smaller carbon footprint. In fact, the French pay just 59%
of what the Germans do for energy and emit just 1/10th of the emissions. Why? Nuclear
Energy.101

101

Further discussion of benefits is bracketed. To learn more visit: If Saving The Climate Requires
Making Energy So Expensive, Why Is French Electricity So Cheap? (forbes.com) or Fusion in brief Culham Centre for Fusion Energy (ukaea.uk)

75

A Summary and Review of Climate Leviathan
Due to political complications, the route to achieving net-zero emissions is by no
means clear or simple. On one hand, developed countries are highly unlikely to support
abatement policies that dramatically reduce consumer utility and overall GDP. On the
other, developing countries are burning exponentially more fossil fuels as their
economies continue to develop, prosper, and lift billions out of extreme poverty.
Essentially, it is in no one’s best interest to mitigate carbon emissions as fossil fuel
usage is currently an essential driver of economic growth.
In a complex and unpredictable world, Mann and Wainwright’s Climate Leviathan
attempts to predict the future. They assert that the world order will be determined by
reactions to climate change and present a multitude of possible responses from
governmental powers. The authors declare that world orders will be characterized by
two main ideals: capitalism and planetary sovereignty. These two dichotomies produce
four potential global political responses to climate change. First, they predict Climate
Leviathan is the most likely to gain power and exhibits a capitalist system which values
planetary sovereignty. Second, Climate Mao also exhibits Leviathan traits as it values
planetary sovereignty, but rejects capitalism. Third, Climate Behemoth possesses
capitalism, but rejects planetary sovereignty. Last, Climate X is an anti-state and
anti-capitalism movement which rejects the current method of politics. This paper will
attempt to summarize Mann and Wainwright’s descriptions of each potential world order,
and then comment on the advantages and disadvantages of each system. It will be
concluded that while it holds flaws, Mann and Wainwright’s concerns with Climate
Leviathan are miniscule compared to the risks associated with any other world order
presented.
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Figure 1: Four Potential social formations

Part 1A: What is Climate Leviathan?
Climate Leviathan will value both capital and planetary sovereignty. While this
society will still live by fundamental capitalist values of consumption, free trade, and
capital expansion, Mann and Wainwright predict planetary concern will also dominate
policy making under Climate Leviathan. This is the precise reason why they call this
future power Climate Leviathan. Planetary concerns will seize command under this
world order in attempts to thwart the threat of climate change. Just like the power of
Leviathan was claimed by Hobbes as necessary to stump the dangers of the state of
nature, Climate Leviathan will be thought of as necessary to deal with nature’s decay,
and the threats this presents to humanity, under climate change. Climate Leviathan will
be democratically backed to declare a state of emergency and legitimately implement
aggressive disciplines and price controls.
Mann and Wainwright’s description of Climate Leviathan is on par with current,
and more importantly, future western liberal efforts to mitigate climate change. This
includes policies such as carbon credits, carbon tax, carbon capture and storage
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development(CCS),

ESG,

corporate

leadership,

climate

finance,

and

green

Keynesianism. Essentially, any policy that uses capitalist structures to eliminate GHG
emissions can be considered an effort on behalf of Climate Leviathan.
It must be noted that Climate Leviathan will be run by elites, and supported by a
majority of elites. For those not involved in the fossil fuel industry, the C.L. presents
elites an opportunity to protect the environment for their children, secure their assets,
and potentially use their expertise to acquire more capital. With this, Climate Leviathan
holds binding technical authority of specific issues of energy, efficiency, and adaptation
strategies. In addition, C.L. holds a “panoptic-like capacity to monitor the vital granular
elements of our emerging world: fresh water, carbon emissions, climate refugees, and
so on.” Backed by the best technology and management experience on earth, efforts on
behalf of Climate Leviathan will be run efficiently by the technostructure.
In order to succeed, Climate Leviathan must transcend territories. This is due to
the nature of capital and its new reliance on globalism. If the climate transition does not
stay committed to capital, a new world order will emerge that threatens C.L. However,
Climate Leviathan’s potential appears to be growing as the UNFCCC, the Climate Paris
Accords, and COP26 present the first serious attempts to implement a world power of
Climate Leviathan. In Paris, “capitalism was not regarded as a question, but as the
solution to climate change.” Recently, at COP26, economic development was weighed
as a vital principle in climate negotiations. In the present, Climate Leviathan seems to
be the agreed upon path forward, as countries commit to both expand capital and
carbon-mitigation efforts.
Part 1B: Mann and Wainwright’s Dissent
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Mann and Wainwright believe that Climate Leviathan will almost undoubtedly fail
to mitigate climate change to safe levels. While they present an unstructured argument
against Climate Leviathan throughout the book, their rebuttals can be summed up
through the following points. First, capitalism relies on increases in consumption, and
thus requires the additional use of fossil fuels. Second, capitalism’s tendency to
exacerbate wealth gaps between the wealthy and the poor stiffens collective action.
Third, attempts to coordinate capitalism and environmental pressures are too
complicated and have not occurred before. This next section will dive into each of these
points in more detail.
Mann and Wainwright argue that capitalism and the necessary, rapid CO2
mitigation required to halt climate change are incompatible. This is due to the fact that
capitalism relies on natural resource extraction, including the use of fossil fuels. Their
point is demonstrated by the increased domestic drilling in the United States and China.
While the superpowers have pledged to cut emissions in the long term, they have
increased their fossil fuel development by digging into their shale gas reserves. In fact,
since 2016, the U.S. has been the largest producer of natural gas and petroleum in the
world. Additionally, they will be a net exporter of these fossil fuels before 2030. With
newly established drilling techniques that benefit world superpowers and consolidate
economic and geopolitical power, Mann and Wainwright argue that the climate goal of 2
degrees is only becoming more difficult. This is because 4/5 of CO2 emissions allowable
by 2035 are already locked in by existing power plants, factories, and buildings. Along
these lines, Mann and Wainwright acknowledge that “no more than one-third of proven
reserves of fossil fuels can be consumed prior to 2050 if the world is to achieve the
2-degree goal, unless carbon capture and storage(CCS) technology is widely
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deployed.” 2/3 of these reserves belong to North America, the Middle East, China, and
Russia, and there is no plan to limit consumption to 1/3 of available fossil fuels. So, as
of now, the Climate Leviathan world order is relying on rapid innovation and
technological advancements.

In addition to capitalism’s inability to decrease consumption habits, capitalism’s
tendency to exacerbate wealth gaps between the wealthy and poor will stiffen attempts
to pursue a collective active both domestically and internationally. Mann and Wainwright
argue that this is due to the fact that dramatically unequal classes will not want to share
the sacrifice. The poor will expect the rich to bear most of the costs, while the elites hold
most decision-making power. This leads to a polarized society that can be easily viewed
in the U.S. or many parts of Europe and Canada today. For example, many elites
support a carbon tax, but this is regressive and has a dramatic effect on the working
class, especially farmers who rely on fuel. On the contrary, the rich do not want to face
massive tax hikes aimed at sustainable development, as this burden falls unevenly on
their incomes. The income tax system is already quite progressive and is unlikely to see
dramatic increases, at least for a long period of time.
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Furthermore, capitalism’s inequalities also cause an inability to compromise on
the global scale. The U.S. has emitted dramatically more emissions per capita than any
other country, and thus, their leadership on the global scale appears hypocritical. For
example, the average American emits 15.52 tons of carbon today, while the average
Indian emits 1.91 tons of carbon. The historical differences in carbon emissions are
even more dramatic. That said, while India is experiencing historic economic growth,
largely fueled by coal, they are unlikely to share responsibilities with the U.S., as the
U.S. has contributed more to the problem than India. The inequities in both wealth and
contributions to the climate problem, create a hostile environment to tackle collective
action.
Finally, Mann and Wainwright believe that Climate Leviathan’s attempt to tackle
climate change through capitalism is too complex, and requires technologies and
methods never implemented before, thus making it a risky path forward. First, they
argue that in order to manage capitalism and the environment, planetary limits must be
overcome with various technologies, including CCS. While this is being developed and
primarily funded by large oil companies, it is not guaranteed that it will be ready for
mass implementation before it is too late. To Mann and Wainwright, risking society’s
ecosystem on big oil’s innovations is too great a risk. Furthermore, Mann and
Wainwright

also

argue

that

“green

Keynesianism''

will

require

“both

an

institutional-juridical structure of planetary sovereignty and the construction of
sophisticated and liquid global markets in a series of novel enviro-financial instruments
whose status as functioning ‘securities’ is by no means clear”(20). This insinuates that
the authors believe a financial transition that allows for planetary power to be balanced
with profits will be nearly impossible to implement. Overall, the authors are skeptical that
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Climate Leviathan and the elites who run it obtain the expertise and knowledge
necessary to balance capitalism and planetary boundaries.
Part 1C: A Rebuttal to Mann and Wainwright [Abridged]
This thesis was, in some ways, a defense of Climate Leviathan. Government
spending and a carbon price are the most efficient ways to move forward in the fight
against climate change. Utopian efforts to mitigate emissions through radical decreases
in consumption are both politically unviable and undesirable in maximizing societal
welfare.
Part 2A: What is Climate Mao?
Displayed in Figure 1, Climate Mao is a world power that rejects capitalism, while
maintaining planetary sovereignty. This is perhaps truer to Hobbes’ vision as Climate
Mao does not have to balance multiple ideals and focuses on the sole purpose of
preserving planetary safety. In other words, it represents the necessity of a planetary
sovereign, but wields power against capital. This is along the line’s of Dobb’s ideal
society and justifies terror in the interests of the future of the collective. Under this world
power, Climate Mao will determine who (if anyone) can emit carbon, who can consume
and how much, and essentially coordinate every activity in society, with the justification
of saving the planet. A greater summary of Climate Mao will not be given, as one can
clearly imagine what this society could look like: society is coordinated by an
authoritarian regime with the sole goal of mitigating climate change. The next few
paragraphs will discuss how and where a Climate Mao could potentially gain state
power.
If Climate Mao were to come into play on the world stage, Mann and Wainwright
assert that this movement would begin in China. However, this is highly unlikely in the
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near-term due to the sharp fall in economic growth that would be required. The Chinese
government could not afford this politically (or economically, but Mann and Wainwright
fail to note this because they are largely unconcerned with economic growth and
prosperity.) It can be seen that in the short-term, China is increasingly headed towards a
Climate Leviathan model, demonstrated by their massive highway expansions,
accelerated automobile consumption, and subsidized urban “sprawl.” In addition, they
are rapidly increasing their energy consumption both through renewables and traditional
fossil fuels.
While China is headed towards Climate Leviathan, Mann and Wainwright
maintain that a revolution in the name of a Climate Mao is possible. This is feasible due
to the massive amount of marginalized peasantries and proletarians throughout the
country. In addition, China is a powerful state with experience governing a large
economy, thus making it capable to seize control of the economy. A revolution in the
name of carbon mitigation is unlikely, but climate-stressed rural workers may react to
material crises that are bound to occur such as food, water, and shelter. With the
historical experience and revolutionary ideology pertinent in China, this could become a
reality as rural Asia is expected to be one of the first sufferers of climate catastrophes.
I want to do more research on movements in China and the likelihood of this
occurring, but am moving on for now.
Part 2B: Mann and Wainwright’s View
While Mann and Wainwright do not fully embrace a Climate Mao on ethical and
political grounds, they believe this power holds distinct advantages. Unlike Climate
Leviathan, which endorses a democratic and capitalist system, Climate Mao is only
loyal to planetary sovereignty. Thus, is can “massively coordinate economic
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reconfiguration quickly and comprehensively.” This reflects the need for the swift
transformation of society and does not waste time with negotiations. In addition, Climate
Mao does not aim to appease voters and their consumption habits. In the U.S., voters
are more concerned with price changes and purchasing power, thus making it an
impossible task to mitigate carbon emissions in a rapid manner. While Mann and
Wainwright support the idea of Climate Mao over Climate Leviathan or Climate
Behemoth, they assert that Climate X will be the most ethical and politically viable
solution to a reduction in carbon emissions. This will be discussed further in this section.
Part 2C: Further Issues with Climate Mao
Perhaps these solutions could work in some parts of the world that are not used
to democracy. However, in the western world, an authoritarian approach to mitigating
climate change will not be realistic. Additionally, it limits individual rights and liberties,
paving the way for a dictatorship with the ability to violate human rights under the guise
of mitigating climate change.
Part 3A: Climate Behemoth
While Climate Mao and Climate Leviathan value planetary sovereignty, Climate
Behemoth is a reactionary world order that forgoes planetary sovereignty in the name of
unfettered capitalism and nationalism. This system is most commonly supported among
a select group of westerners and is made up of two distinct demographics: elites with
ties to the fossil fuel industry and nationalists with disdain for tackling collective action
problems through international cooperation.
While nationalist citizens make up the vast majority of support for Climate
Behemoth, the efforts to oppose Climate Leviathan in the west are primarily led by elites
with ties to the fossil fuel industry. These elites fund campaigns to insinuate doubt on
84

climate science. Nationalists in support of these campaigns come from a variety of
social backgrounds, and also have a variety of reasons to support the shift against
Climate Leviathan. For example, Mann and Wainwright claim that Trump and
Modi(Conservative PM of India) come from very different backgrounds, but are
mobilized by different forms of racial, national, and gendered prejudice. I must insert my
own opinion here, and note that voters for Modi have dramatically different reasons to
support his leadership that do not involve race. Indians have strong reasons to support
the use of coal, as it supports economic growth in a country that desperately needs it.
Furthermore, the Climate Behemoth movement is truly reactionary in character.
This sector of people have disdain for Climate Leviathan for its liberal efforts to create a
“rational” world government. On the other hand, they take issue with Climate Mao for its
faith in “secular evolution. Finally, this group has contempt for both world orders’
willingness to sacrifice personal liberties for lower carbon emissions.
While Climate Behemoth will likely stay in the picture as a reactionary force and
stifle climate progress, it is unlikely to maintain power for a long period of time. One
reason for this is the divisions within the movement. While the movement is currently led
by the fossil fuel industry, this is likely to change. As companies such as bp, Exxon
Mobil, Shell, and even Aramco support climate transitions, these elites will likely back
Climate Leviathan. All of these companies have started to anticipate global transitions
and begun to manage potential stranded assets. In addition, they are the largest
investors in CCS and hydrogen energy. With financial incentives powered through
governments and the public, these elites will not back Climate Behemoth in the same
manner, and this movement will become one without leadership or serious financial
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backing, making it almost impossible to maintain power in the west where capital
essentially determines power.
Mann and Wainwright conclude their book by claiming that Climate X will be the
apt solution to addressing climate change. This involves the decay of modern civilization
and a global world back into small tribes. In this way, people will no longer be plagued
by the issues with modern life and mitigate climate change. This is an extreme version
of degrowth and was discussed on page 33.
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Another Great Derangement: India’s Role in Climate Change
Introduction:
COP26 was the 26th United Nations Climate Change Conference where over 200
world leaders met to discuss climate progress and negotiate new agreements with the
goal of reducing GHG emissions. While the goal of limiting warming to 1.5-2 C° was
kept intact (although this possibility is debated among experts), many climate activists
and leaders from wealthy countries expressed disappointment in China and India’s last
minute requirement to “phase down” coal, scratching the original wording that stated all
countries would aim to “phase out unabated coal.”102 After the final deal was
constructed, Alok Sharma, the COP26 president from Britain, proclaimed: “India will
have to explain what [it] did to the most climate-vulnerable countries in the world.”103
Along these lines, Boris Johnson stated the talks were “tinged with disappointment”
and attempted to place the blame of negative climate effects on India and China by
claiming that “Those

for whom climate change is already a matter of life and

death…they demanded a higher level of ambition from this summit…while many of us
were willing to go there, that wasn’t true of everybody.”104 John Kerry did not call out
China or India by name, but stated that the U.S. would not need to revise its national
target of cutting emissions and will “press other countries to revise theirs” at future
talks.105 These claims attempt to taint the reputation of India, while western countries
have emitted, and still emit (per capita), the vast majority of CO2.106 This deceitful
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phrasing of the issue paints an inaccurate picture to the public as to why the climate
talks did not result in dramatic action by scapegoating India and other developing
countries who rely on coal. While coal is a potent fossil fuel, this essay will make it clear
that India is morally justified to continue using coal due to its negligible role in creating
the climate crisis, current efforts to decarbonize, and its coal-dependent successes in
eliminating poverty.
Coal, Energy, and Growth in India:
This section develops an argument that supports the continued consumption of
coal in India by providing an overview of its economic growth and poverty elimination
efforts, coal’s role in these efforts, and the nation’s current and past contributions to
carbon emissions. In addition, it will be made clear that unlike the U.S, India has taken
drastic steps toward a sustainable future, surpassing many of its Paris goals within six
years.
Over the past few decades, India has experienced a dramatic reduction in
poverty and consistent accelerations in economic growth. In the 1970s and 1980s,
India experienced GDP increases averaging around 4.4%. By the 1990s-early 2000s,
this number increased to 5.5%, and in the past decade, the same rate amounted to an
astonishing 7.1%.107 Following suit, from 2005/2006 to 2016/2017, the UNDP’s
Multidimensional Poverty index claimed that India lifted 271 million people out of
poverty. While this growth is positive, 365 million people in India are still living in
poverty, signaling that there remains substantial work to be done.108
India’s economic growth has, and will, rely heavily on coal due to its
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economical value and accessibility. As of now, 70% of India’s electricity is powered
by coal.109Furthermore, displayed in Figure 1, India’s economy has grown in tandem
with increases in coal production.110 This is because the power generated by this fossil
fuel

allows people to be more productive, live in housing with electricity, boost

business, and use more technology to empower its people. Energy, often taken for
granted in the west, is the lifeblood of the modern economy and allows for significant
growth. Along these lines, the UNDP reported that the Indian government’s main effort
to reduce poverty includes improving access to electricity.111

Many acknowledge that India requires increased access to energy to grow
economically, but fail to understand why it must include the use of coal. While India has
invested heavily in clean energy, touched on later in this section, renewables are
currently more expensive and difficult to implement on a large scale. Vibhuti Garg, an
energy economist at the Institute for Economics and Financial Analysis, stated that
“India, being a big country, with the total coal capacity of more than 200 gigawatts
(GW), it does not have the luxury to announce that it will phase out all coal by 2030 or
109
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2040.”112 In addition, coal provides jobs in the poorest states of India. The Brookings
Institution recently reported that over four million people are employed directly and
indirectly by India’s coal industry, and these jobs primarily lie in the states of Jharkhand,
Chhattisgarh, and Odisha.113
While economic growth in India relies heavily on coal and results in
increased CO2 emissions, India has not been a dramatic emitter of CO2 per capita.
Today, the average Indian emits 1.91 tons of carbon dioxide per year. This is only a
minute fraction compared to the 15.51 tons emitted by the average American, and the
world average of 4.79 tons.114 The disparities in CO2 emissions between India and other
countries were even more stark in the past, connoting that India has contributed
relatively little to the overall climate problem. In total, the world has emitted
approximately 2,500 billion tons of carbon into the atmosphere and the U.S. alone has
contributed to over 509 billion tons of this carbon. While India boasts a much larger
population, it has only emitted a total of 83.2 billion tons of carbon, equatiing 1/6th of U.S
emissions.115 Given that humans have an allowance to emit 500 billion additional tons of
CO2 before the earth’s temperature reaches 1.5 C°, India should be entitled to more of
this share due to the past disparities in emissions.116 Furthermore, these numbers fail to
include the emissions that are exported from western countries to India for
manufacturing purposes. Many U.S. companies offshore manufacturing to India in order
to sell products back to the U.S at a cheaper cost. These emissions are counted in
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India’s carbon budget, but primarily benefits American corporations and consumers.117
When a factory owner in Mumbai was asked about this, he questioned western nations’
authority to push for lower emissions in India: “I export these shoes to the UK and
America. It’s like the West has just exported its emissions to developing countries…now
why should we stop?”118 This further proves that India’s growth should not be held
responsible for western consumption habits.
While India has not been a primary contributor to climate change, they are
set to experience major consequences due to its effects and have made
substantial investments in renewable energies, exceeding many goals made in
2015. Already, India loses approximately 1.5% of its GDP due to agriculture disruptions
that stem from climate change.119 Cyclones, monsoons, droughts, and other major
weather events will accelerate this trend and cause other negative effects, both social
and economic.120 To help combat this, India committed to increasing its installed
electricity capacity from renewables to 40% by 2030. Shockingly, the country reached
that goal ahead of schedule in 2021. India now plans to move the needle even further
on this measure to 60% by 2030.121 Additionally, at the 2015 Paris agreement, India
committed to reducing the GHG emissions intensity of its GDP by 33%-35% by 2030
relative to 2005. India exceeded this target in 2021 and recently committed to 45% by
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2030.122 As part of these efforts, the nation has expanded its solar capacity by more
than 11-fold in the last five years.123 On the contrary, the U.S. boasts significantly more
GDP per capita, yet only generates 20% of its electricity from renewables.124
Conclusion:
Western countries, such as Britain and the United States, have painted India in
an inaccurate and negative light by insinuating they betrayed serious climate efforts in
arguing against the elimination of coal. As discussed previously, India has contributed
relatively little to climate change historically and still emits minimal carbon on a per
capita basis when compared to the rest of the world. In addition, India has exceeded
many of its most important climate targets and has voluntarily raised its goals. Based on
this information and the failure from the western countries, particularly the U.S., to
reduce their own emissions and finance transitions in developing countries, it appears
that these nations were more interested in the headline of “coal is over” than actually
mitigating climate change. If the U.S. and other western powers wish to phase out coal,
they must accept severe emissions cuts and provide substantial international funding
for sustainable transitions. Rather than funding through arbitrary and unfulfilled pledges
such as the $100 billion donations agreed upon in Paris, a form of global carbon market
should be explored. For example, Peter Singer argues that a global carbon market
which distributes emission rights based on population would value each person’s right
to the atmosphere. This would be an equitable, efficient, and certain way to mitigate
carbon emissions, while allowing world powers to emit more carbon than developing
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countries through economic transactions. These payments in exchange for emittance
rights could aid developing nations in their efforts to eliminate poverty and transition
away from fossil fuels. Another potential solution could be to create a club of carbon
markets and impose a global carbon tax, but require developed countries to pay a
significantly higher rate due to their ability to pay and their historical responsibility
regarding this issue. Overall, it is not India’s refusal to quit coal that unjustly threatens
the planet, but the west’s failure to acknowledge its wasteful consumption patterns and
overall role in the climate crisis. Further scapegoating developing countries for valuing
poverty elimination and economic growth will not solve the climate crisis, it will only
make future negotiations more tenuous and create even more disdain for the west.
Afterword:
This essay formulated an argument in defense of India’s decision to phase down
coal, rather than phase out coal. However, as with any paper, there were certain topics
that could not be discussed given length constraints. Among these topics, the U.S.’s
failure to live up to its climate pledges and the lack of international funding given by
western countries would have been discussed in more detail. In addition, it would have
been noted that while I criticize Britain and lump the nation in with the U.S., it has cut its
CO2 emissions drastically in the past decade and boasts a CO2 per capita of 5.55 tons. I
did not spend time on this as it would not hinder my argument, given that Britain still
contributes three times as much as India(per capita), and this difference was even more
drastic in the past. Other topics that could have been discussed include developing
countries’ need to grow their GDP before the worst effects of climate change hit, US
subsidies for coal, and the specific measurements of CO2 produced from imports the
U.S. receives from India. Thank you for a great semester!
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