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THE LENS OF REALITY

My father has taught me to be mindful and care for the environment ever since I was mature
enough to understand those things. As I began this project, I asked him for books to read on the
issue and, after finishing the first page of the first book, I was shocked to learn that I really knew
very little about the extent of which these climatic changes are affecting our biosphere. With
turther research, I learned that in the past 60 years, our polar ice caps have lost 40% of their
mass. I learned that the overall global temperature has increased 1.5 degrees Fahrenheit in the
past century. I learned that since 2000, there have been 16 recorded “hottest years.” I learned
that 70 countries in the world no longer have any intact or original forests. I learned that global
tlooding will triple by 2030, and that 99.4% of the land in the state of California is suftering from
drought. I learned that the sea levels have risen 8 inches since 1900, and the rate of rise has
doubled in the past two decades, the fastest they have risen in 2,000 years.

I also learned that 97% of scientists are in agreement that these climate changes have brought
our planet into uncharted territory and that our species is the sole agent to be blamed for these
issues. If the scientific community is all in agreement, why have we not done more to slow and
put an end to climate change? There are countless forces resisting efforts that have been made in
tavor of climate change mitigation. These forces consist mostly of corporate economic
globalization, political partisanship in science and the media, the political system itself, and
finally, the nature of the human brain. It turns out that our brains are not well equipped to act
on complex statistical risks. Threats that develop over decades rather than seconds circumvent
the brain’s alarm system; and since climate change is a large, slow-moving threat, we are not
wired to compute the seriousness of the issue.

If only it were as easy as putting on a pair of glasses to see the world from this very real
perspective. The painting is my way of spinning this metaphorical idea into life, that our next
step in the fight against climate change is to get people to see what is happening to the only home
we will ever know. By looking through this red lens, I hope that you will all will leave with a
better understanding of the truth that is plaguing Earth.

Cody J.
Atlanta, Georgia



I would like to dedicate all the research, writing, and work
I've done in an effort to spread consciousness and
empathy to my dad. Without him, I might not heed the
morals I hold so dear, the very ideals that led me to choose
a subject that is so much bigger than either of us.



My generation, or Generation Z, will inherit countless world issues, the most pressing of
which, in my opinion, is the rapid environmental destruction that is occuring on our planet. With
melting polar ice caps, an alarming increase in natural disasters, “dying forests, and a heaving,
corrosive sea, raked by winds, strafed by storms and scorched by heat,” the threat of planet earth
becoming inhospitable is now imminent.' Though the sciences have always fascinated me, and
that is a notably significant reason for my interest in this topic, I believe it is essential to be well
versed in the details of the world-altering events we know as climate change. I see it almost as
my duty to answer the urgent and crucial question, “How do we solve these problems?”
Naturally, this overriding question leads to more questions. Addressing the past, present, and
future, we ask: “What is the cause of these problems,” “Has this happened before,” “Can we
really do anything about it,” “Should we do anything about it,” and “How pressing is it really?”
This is where politics comes into play. Because this threat is slow-moving compared to the life-
threatening occurrences that throw us into “fight or flight” mode, we are unprepared in the face
of this environmental annihilation.> So, arguments against the very existence of climate change
have developed amongst those who see it as an inconvenience to their lives. As highly developed
creatures of intelligence, the fact that we pose these questions, no matter how we may answer
them, means that the neurons in our brains are fast at work. What intrigues me specifically, is
where in the brain we form these thoughts and conjure the emotions we feel when we talk about
climate change, its causes, and its effects. From a purely chemical perspective, what
chemicals,both in our brains and in the environment, have played a part in climate change? What
is the story of the relationship between humans and their environment told on a molecular level?
In other words, what chemicals have damned us, and what chemicals will save us?

First, we must really understand what is actually happening to our planet, and how
exactly has mankind contributed to these changes that we are now seeing. Many scientists would
agree that human behavior began to shift before and during the Industrial Revolution. The
revolution was provoked by the beginning of the 18th-century Agricultural Revolution, in which
European farmers started to use new methods of crop rotation and livestock utilization in order to
have more crop yields and the ability to support more livestock. As a result, the population was
well nourished and healthy and began an exponential period of growth. Additionally, wealthy
lords began buying up smaller farms, so the small-time farmers began looking for work in the
cities.” Mass urbanization ensued, with this new workforce providing labor for rising industries
in what became known as the Industrial Revolution. Another hallmark of the Industrial
Revolution is the rise in demand for non-essential items that improved the quality of life.
Technologies were invented to meet these new higher demands which paved the way for the first
industrial factories. The Revolution is also marked by the production of power-driven machinery.
There was a huge increase in the use of new types of energy, giving rise to the fossil-fuel age in
which we began using stored energy from the sun that had been fossilized in the earth for
millenia, replacing wood, wind, and water with coal, then eventually oil and natural gas. “Not
only did society develop the ability to have more things faster, it would be able to develop better
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things.”* Ever since this rise in industry, mass production and all its effects have continued to
increase exponentially on a larger scale.

We have all heard of climate change, or the changes in global and regional climate
patterns that the planet has been experiencing in the past 100 years. Even small changes in the
Earth’s climate can be enough to affect different places across the globe dramatically. A couple
degrees increase has “been enough to melt 20% of the sea ice in the arctic,...to speed up the spin
and duration of hurricanes by about 50%,...to start the permafrost beneath the tundra across the
north melting.”” Climate change effects are seen especially in specific parts of the world where
there is more of an amplifying effect, like in the arctic, which “at the end of the century, perhaps
even in a few decades,...will be quite ice-free.”® The Greenland and Antarctic ice-sheets are
suffering from a decrease in mass. NASA's Gravity Recovery and Climate Experiment explains
that Antarctica lost about 152 cubic kilometers (36 cubic miles) of ice between 2002 and
2005,Greenland lost 150 to 250 cubic kilometers (36 to 60 cubic miles) of ice per year between
2002 and 2006. Ice sheets and glaciers are melting at faster rates than ever before, losing
measurements of both extent and thickness over the past few decades. The glacial retreat across
the globe is paired with a decrease in snow cover. With satellite cameras positioned on the
northern hemisphere, we can see that snow cover “has decreased over the past five decades and
that the snow is melting earlier.”” Climate change is also having a huge impact on our water
cycle. Scientists project an increase in changes of rainfall patterns across the world, particularly
“our experience with floods and droughts,” and “almost certainly...the pattern of river flows
throughout the year...all very fundamental aspects of how we manage and use water.”® Warmer
climate also means a warmer atmosphere, and a warmer atmosphere has the ability to hold more
water, which can increase the intensity of weather events. So we can attribute the surge in
droughts, heat waves, severe hurricanes and cyclones to climate change. The few degrees
difference in regional temperatures is having a great effect on weather and landmass, not to
mention how the warmer climate is affecting the oceans which cover most of the globe. The sea
level has started to rise and will continue to rise over the next century and since “the oceans have
absorbed much of this increased heat,... the top 700 meters (about 2,300 feet) of ocean [are]
showing [a] warming of 0.302 degrees Fahrenheit since 1969.”° In the nineteenth century,
“global sea level rose about 8 inches,” but the “rate [of sea level rise] in the last two decades,
however, is nearly double that of the last century.”'” And if the sea level rises another 10 meters,
then 23 million people in the US, 144 million in China, 12 million in the Netherlands, and 63
million people in Bangladesh will be displaced."'

Human generated pollution is the main cause and contribution to these environmental
changes. We are very much to blame for these incidents because “the speed of the natural
changes is now dwarfed by the changes that humans are making to the atmosphere and the
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surface.”'* We also have a population of about 7 billion people, which has grown from less than

one billion in 200 years, and will continue to grow, with the United Nations predicting it could
reach 9.7 billion people by 2050 and over 11 billion by 2100. As our population grows in size,
“we continue to increase our need for far more water, far more food, far more land, far more
transport and far more energy,” resulting in the accelerated “rate at which we're changing our
climate.””> Our emissions of carbon dioxide modify our atmosphere. Air pollution from
industrial production and transportation is a great threat to our planet and our well-being. The
now banned refrigerant and component of aerosol products, chlorofluorocarbons (CFCs),
contributes to air pollution since they were responsible for the deterioration of the ozone layer of
the Earth’s atmosphere. Sulfur dioxide, “a component of smog,” adds to air pollution. Originally,
volcano eruptions were the main source of sulfur dioxide in the air, but now humans account for
99% of the chemical’s presence in the atmosphere due to “industrial activity that processes
materials that contain sulfur, eg the generation of electricity from coal, oil or gas that contains
sulfur.”"* Nitrogen oxide that forms from “emissions from cars, trucks and buses, power plants,
and off-road equipment,” can combine molecularly with “water, oxygen and other chemicals in
the atmosphere to form acid rain.”"> Acid rain, a byproduct of air pollution, is harmful to the
environment, specifically to “sensitive ecosystems such as lakes and forests.”'® Burning coal --
lignite, bituminous and sub-bituminous coal (C;37H9709NS), and anthracite (C40HogO4NS) -- for
power generation both industrially and domestically contributes to air pollution. But the major
cause of the increase in the leading pollutant, carbon dioxide, is the burning of gasoline, a
product made from crude oils called petroleum, and natural gas, a fuel mixture of methane and
hydrocarbons which sometimes includes varied amounts of alkanes.'” Our increasing water use
has started to modify our hydrosphere. We use hundreds of thousands of tons of water to
generate and manufacture meat, produce, coffee, clothing, and the many plastic containers in
which we package everything. “Our increasing use of land, for agriculture, cities, roads, mining
— as well as all the pollution we [are] creating — [has] started to modify our biosphere.”'® Another
huge effect that we have on the world is the mass deforestation we’ve caused. There is an
alarming growth of desert-land across the globe, because when trees are cut down, especially in
the rainforest, the earth becomes dry and arid. Not having as many trees, we now realize that
there are so many things that trees do for us besides use carbon dioxide to aid in the process that
makes glucose and oxygen. The loss of trees leads to flood, soil erosion, and loss of water
supply. As a result of deforestation “70 countries in the world no longer have any intact or
original forests.” In the US, “95% percent of our old-growth forests are already gone.”" We
have a waste-making system, and chemicals that have become common in this day and age,
“things in plastics, artificial colors, pesticides are high on the list of suspect agents that promote
cancer, that promote premature aging, that increase the risks of chronic degenerative diseases.”
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So not only are our actions harmful to the planet and animals around us, they are harmful to us,
too. The ocean’s acidity has risen by about 30% since the Industrial revolution. The oceans rise
in acidity and literal rise is a direct result of the increase in carbon emissions which is being
“absorbed by the upper layer of the oceans” and the amount being absorbed “is increasing by
about 2 billion tons per year.”** ! We take too much out of the ocean and put too much into it.
We introduce pollutants, toxic waste, pesticides, herbicides, human sewage, and just plain trash
to the oceans of our planet. Corporations dump millions of gallons of waste into the sea,
including benzene, acrylnitril, mercury, copper and many, many more. Basically every
synthetically produced toxin under the sun is thrown away in the oceans every single day.

We could really tip the ocean into a different state. The health of the ocean as we know it
depends on the water turning over, of the surface water sinking to the bottom and the bottom
water coming up to the top. It’s conceivable that we could turn that conveyer belt off by warming
the surface of the ocean a little bit too much, and if we do that, we, with all of our dead zones, we
could make the surface, the whole damn surface, stagnant, and that's a terrifying thought. The
last time that happened was the end-Permian mass extinction, and more than 95% of all the
species on the Earth went extinct.*?

The next questions we need to investigate are: Why haven’t we done more about this?
What are the forces that are blocking change? After thorough research, I have concluded that
perhaps “the greatest weapon of mass destruction is corporate economic globalization.”” Before
we get into the detriment of corporate and political involvement with science, I can begin by
saying that the global economic system is growing too big for the biosphere. The economy is
basically a subsystem of a more major system, that being the biosphere. The problem with this is
that the subsystem, our economy, is geared for growth and expansion, and the “parent system
doesn’t grow, it remains the same size.” As our economy grows, it begins to displace the
biosphere. “This is the fundamental opportunity cost of economic growth.”** Another roadblock
to action against climate change is the government, where nowadays, science is being politicized.
The argument against having science becoming partisan seems to have an obvious response: to
remove it from the government all together, but that is not the case. Science does absolutely take
an essential place in the government because lawmakers must base policies on scientific
findings. However, one would think that because science is based upon fact, opinions should not
really come into play. The problem is that they do come in to play in our current system of
legislation. It is clear that we are taking advantage of the environment, which has no rights of its
own, as an asset to the various industries in the economy, and since the goal of our economy is to
just keep growing, we are using more than nature can support. The government does not seem to
take this fault into account, because “in this structure of law, you’re either property, or a person,
and it’s very clear that nature is property.” Then we must complain that our leaders in both the
economy and the government are not very responsive, which is wrong. In fact “we have very
responsive political leaders, they’re just responsive to wealth, and to money, and to corporate
power.” And so, regarding environmental issues and the shifts in our planet’s climate, the
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political system is failing us, because “after two decades of evidence, the United States has yet to
formulate a sensible and science-informed climate policy.””

It’s the bridge across this chasm of public opinion to public policy,...that’s where the
failure has been. That bridge has fallen into disrepair. There was a time in the 1960°s and 1970’s
when Republicans and Democrats in the United States joined to pass the major environmental
laws of that time -- the National Environmental Policy Act, the Clean Air Act, the Clean Water
Act, the Endangered Species Act. Those were done by Republicans and Democrats coming
together, and that system is now broken. And part of the crisis is, as everybody knows, it’s that
there is money, too much money, in the political system.*®

Another force preventing people from seeing the damage to our planet and taking action
is the overwhelming presence of bad science reported in the highly politicized media as fake
news. Bad science is basically exactly what it sounds like -- untrue or unproven data presented as
factual science. There are many ways for science to become bad: “poor research, poorly designed
experiments, misconduct by researchers, and accidental or deliberate misinterpretation of data,”
but the one I would like to focus on is the more corrupt system, in which there is a more precise
aim.”” With the combination of bad research, a scientist with an agenda, poor political leadership,
and a society in which the media thrives on hysteria, bad science, or science that is simply put,
not true or factual whatsoever, can be produced and spread.”® Alternatively, real, factual science
is now being presented as ambiguous, vague, and questionable. Because the scientific evidence
that climate change exists is now a partisan issue, the biased media reports only what their
audience want to hear. Since this is such “a miserable time for science,” and “America has an
almost non-existent climate policy,” reports of bad science, and science reported as debatable
issues to satisfy political goals are definitely not helping us get anywhere near the recognition
and action that this climate-change issue so desperately needs.”” Media outlets that present these
sort of sources of misinformation are the big reason why so many people feel the news cannot be
trusted anymore, because “if journalists can be fooled by bogus or simply bad science, how is a
layperson supposed to sort out the hype from the help?””° The biased, partisanship of the media
in our society aids in the separation between scientific fact and the general public. How can we
push our representatives in government to pass climate-change legislation if the public can’t
even agree on whether or not our planet is actually changing, let alone whether or not humans
indeed had a role to play in these changes?

After assessing all of this information about the lack of recognition and effort put into
mitigating to these environmental issues, I came to the conclusion that maybe there is more than
just external forces at work, that maybe, this ties to something about the human brain. What does
ignoring the environment mean in an anatomical sense? What part of the brain controls that?
These questions launched me into investigating why we are at the top of the food chain, and what
about being human makes us special, or different from other animals. The most obvious answer
is our highly developed prefrontal cortex, which controls things like decision making, cognitive
thinking, social behavior, and executive functioning. Our frontal lobes have a more complex and
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matured prefrontal cortex compared to those of other animals. We also are just now discovering
the various different parts of the brain that do very specific things, like recognize faces,
recognize patterns, and hear familiar voices.”' So then, do we use a specific part of our brains to
process information about dire environmental changes, or high level problem solving? Is there a
place where we feel guilty for not having done more to reverse these changes? It turns out, there
is on some level. We “can point fingers at the influence of fossil fuel companies, at
misinformation from climate deniers and at political obstructionism, notably from a fragmented
Republican party,” but what most people don’t realize is that there is “a much deeper force is
also at work: the way our brains function.”* Nik Sawe and Brian Knutson conducted an
experiment to “better understand how people value the environment, and what types of thoughts
or feelings promote valuation of these natural resources.” Many studies show that the brain is
simply not wired to compute climate change, in other words “large, slow-moving threats.”
Psychologist Daniel Gilbert said that climate change is “not happening nearly quickly enough to
get our attention.” Since we are made to respond to imminent, life-threatening danger that sends
us into fight or flight mode, “humans aren’t well wired to act on complex statistical risks.”"
While traits like these are part of the reason we prevail over the planet today, “threats that
develop over decades rather than seconds circumvent the brain’s alarm system.” Not only are we
hard-pressed to find a way to compute climate change, “humans are saddled with other
shortcomings, too. ‘Loss aversion’ means we’re more afraid of losing what we want in the short-
term than surmounting obstacles in the distance,” and that we “care a lot more about the tangible
present than the distant future.”*” *® This is where we see greed come in. Elke Weber, professor
of management and psychology at Columbia University said:

“Self-control is a huge issue for people, whether it’s what we’re eating or saving
for our retirement,” referencing a classic psychological experiment on
gratification, she added: ‘There’s a two-year-old in the back of our minds that’s
still there that we’ve learned to overrule that wants to have their one
marshmallow now rather than wait for two marshmallows. Very few people on
this planet want to destroy planet earth. It’s just that our other agendas get in the
: ) . 37
way of things that might have a longer time horizon.

There is also the frontolimbic network or the guilt complex, which plays an important
role in our emotions towards climate change and the environment. The frontolimbic network,
aside from everything else it does, also works in tandem with the right superior anterior temporal
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lobe, the connection in which we can attribute the origin of a lot of emotions felt during a mental
illness.”® Studies show that emotion processing and regulation rely heavily on the the
engagement of this network, where guilt and many other strong feelings are processed and
delivered.”” I would agree that thinking about environmental damage across the globe is a big
stimulus for guilt, and therefore often provokes the frontolimbic circuits.

I have now stated that the earth is suffering, that humans are the major cause of this
suffering, that we are failing in our duty to reverse the damage, and that this is because our brains
aren’t equipped to fulfill this duty. So, what does that all mean? While “the key to our survival
and our taking over the planet was the human brain,” it seems like our brain is now working
against us.”” We are the most developed species on the planet, but we do have many, many
faults, one of them being the well-documented case of human carelessness. We are extremely
careless with our resources and things that we label as human property. We use without thinking
and without regarding how it can affect others or ourselves in the future. We are careless with
life, human life, yes, but especially the lives other beings. And above all, we are careless with
our home, planet Earth. The point is that we “have destroyed and endangered more species on
our planet than any other species or group, with our continuous pollution and lack of respect for
our own environment.”*' Maybe it’s because we are so reckless and irresponsible that we have
found ourselves in this position of environmental destruction. It is conceivable to say that it was
inevitable for these changes to take place across the planet due to the nature of our ways.
Perhaps, given this evidence about human character, I can also say that “the world can no longer
avoid dangerous global warming because [we] have done little to tackle the problem apart from
spout ‘rhetoric.””** I am not the only one who considers this; I am joined by leading economists
and researchers. William Nordhaus, an economics professor at Yale University said it “was no
longer practicably feasible to keep the level of warming to within two degrees Celsius above pre-
industrial levels, the point at which climatologists believe the world will start to experience
particularly dangerous climate change.”* The certainty of the Earth and all its species alike
experiencing far more dangerous climate change effects and facing possible extinction is turning
from a theoretical possibility into a dangerous reality; since, despite the overwhelming evidence
of environmental deterioration, “in all the world only the European Union [has] introduced major
policies designed to reduce global warming.” There is evidence to support this way of thinking,
for “as we destroy nature, we will be destroyed in the process.”** This dreadful fate becomes a
significantly more plausible phenomenon when there is little implemented national climate
policies besides those of the EU, “and the policies of the EU today are very modest.”*> Maybe,
given all that we have done to our surroundings, we should be wiped of the face of the earth, and
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maybe the ecosystem would be better for it. In fact, there is no doubt that all environments of the
planet would prosper and thrive long after we were gone. Scientists have made very educated
predictions stating just that. So is it hopeless to continue the efforts we are making to slow and
eventually reverse these climate changes?

Considering all this, is there still hope? Is it worth it to continue our efforts, even if they
may not be enough? Or do we actually have the resources available in order to win this war
against climate change? Contrary to the statement that I made previously, explaining that our
brains are not equipped to even understand the meaning behind the statistical analysis of the
threat of these climatic changes, there is evidence of high-level thinkers who are able to see and
comprehend the implications behind the numbers. So, this means that there are those who are
able to work towards climate change mitigation under the condition that they take the threat
more seriously for longer periods of time. We also can trust in the facts that these people and
people like them are and have been making large-scale, conscious efforts to fuel climate change
mitigation. And many scientists, economists, and environmentalists are working to move forward
with their efforts like Professor Richard Betts, head of climate impacts research at the Met
Office’s Hadley Center who “said Professor Nordhaus’s analysis did not mean the world should
give up.”*® There are organizations on local, continental, and global levels that are working to
better the state of the environment, protect the inhabitants of specific ecological habitats, inform
people about conservancy, limit waste, increase efficiency, and expand the public’s involvement
in these efforts. Though there is no debate that we will have to modify our actions dramatically
over a long period of time in order to halt the changes that have occured and are expected to
occur in the near future, “there are people out there, [not only] to fight against the pollution and
destruction caused by large corporations and businesses,” but also to make the transition to
sustainability quicker and easier.”” There has also been evidence to suggest that other emotion
processing parts of the brain “can powerfully influence environmental decisions,” combatting the
greed, carelessness, and ineptitue, indicating that “emotional appeals may motivate
environmental protection more than data-intensive arguments.”*® A study has shown that our
more positive emotions play a significant role in the way we think about protecting and
preserving the beautiful parts of the planet. For example, “viewing images of iconic parks such
as Yosemite activated participants’ nucleus accumbens, a part of the brain’s reward pathway that
tends to respond to enjoyable experiences, such as good food, music or financial gain.”*
Conversely, when subjects in this experiment were shown “images of increasingly destructive
proposed land-uses,” it activated “the anterior insula, which tends to anticipate negative
experiences, like the loss of money or physical pain.” This data indicates that people would be
more willing to fund and donate to the expansion and preservation of protected lands.”® This
research will be able to provide better strategies to get people to participate in the movements
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against climate change and the threats that it poses. Moreover, I have found that there is hope,
and though it will be a long and painful process, we can have faith in the prospective common
goal that is a stable, temperate planet Earth. So, moving forward, we need to be able to find a
harmony between people and nature and in order to do that, we must “drive and recognize that
nature has rights, too.”
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