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Introduction  
Climate change is one of the defining issues of our time. The problem is, the science behind climate change is 

so complex and broad in scope that it is difficult, even for informed citizens, to grasp the details. However, 

given the severity and potentially disruptive nature of the policies championed by some individuals and 

organizations in an attempt to address the climate change issue, becoming better informed is well worth the 

effort. 

For anyone wishing to learn about climate change, the technical nature of the scientific concepts underlying 

the conclusions of scientists, quickly becomes apparent. One needs to know something of astronomy (how 

much of the sun’s radiation strikes the Earth given the variations in its orbit, tilt, season, and wobble), 

chemistry (how atomic isotopes in the atmosphere, ice cores, and ancient sea sediments show us the make-up 

and temperature of ancient climates), physics (the mixture of atmospheric gases), biology (the carbon cycle), 

geology (how, throughout time, the movement of continents has affected ocean currents), thermodynamics, 

and statistics, to name a few.  

The dilemma is when eminently qualified scientists question the conclusions of climate change contained in 

published papers also written by qualified scientists—then who does one believe? Are climate change articles 

and studies written and conducted in an objective manner, seeking truth, or is there a political agenda behind 

the conclusions driven by funding sources?  

The broad answer seems to be that the “weight of the evidence” strongly points to the conclusion that human- 

caused greenhouse gas emissions likely cause the warming of the planet. But how much warming and when it 

will occur remain open questions, prone to subjective analysis.  

Definitions  
When studying climate change, a few extensively used definitions and concepts appear in the literature that 

should be understood by the reader. 

 

Anthropogenic Climate Change – Climate change caused by the production of greenhouse gases emitted by 

human activity.  

Climate Change Belief Categories – When engaging in a climate change debate, generic terms, such as, 

“denier” or “skeptic,” may carry different meanings to different people. For the purposes of this narrative, the 

grouping of these individuals could be categorized into three belief camps:  

• Believer – Someone who believes evidence indicating the occurrence of climate change and that 

human activity is the main driver of this change. Given the perceived risks to planet, Believers urge 

immediate and drastic polices to curb the growth of greenhouse gasses (GHG), regardless of the 

economic consequences.  

• Skeptic – Someone who believes evidence indicating the occurrence of climate change, but is skeptical 

about the degree and the timing of its adverse effects and is optimistic on mankind’s ability to adapt to 

and mitigate the challenges presented. Note: Some may attempt to use the terms Skeptic and Denier 
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interchangeably, but, for the purposes of this essay, there is a significant difference in how these 

identifiers are to be understood.  

• Denier – Someone who does not believe climate change is happening, much less, that it is caused by 

humans, and thusly believe policy changes are not necessary. 

 

Greenhouse Effect – The warming of Earth's surface and troposphere (the lowest layer of the 

atmosphere) caused by the presence of water vapor, carbon dioxide, methane, and certain other gases. Of 

those greenhouse gases, water vapor has the largest effect. Without the naturally occurring greenhouse gases, 

Earth's average temperature would be near 0°F (or -18°C) instead of the much warmer 59°F (15°C). In other 

words, without the greenhouse effect, life, as we know on Earth, would not exist.  

Global Mean Temperature (GMT) – To calculate the GMT, researchers first divide the Earth into grids of 

various sizes and take temperature readings for each grid, weighted by the area associated with that grid 

point. The temperature at each land and ocean station is compared daily to what is ‘normal’ for that location 

and time, which typically is the long-term average throughout a 30-year period. A ‘positive’ anomaly means 

the temperature is warmer than the long-term average and a ‘negative’ anomaly means it is cooler. Daily 

anomalies are averaged together throughout an entire month and then are, in turn, used to work out season-

to-season, as well as, year-to-year temperature anomalies and are reported as an amount above (or below) 

the long-term average. 

Weather vs. Climate 
One of the first things to learn when studying climate change is an understanding of the difference between 

weather and climate. Weather is defined as atmospheric conditions of a specific place during a short period of 

time. Climate, however, is defined as weather conditions throughout multiple decades and climate-model 

projections generally are not designed to capture annual or even decadal climate condition variations. Changes 

in overall climate tend to be gradual. Another way of describing it is that weather is the varying conditions 

witnessed on a daily basis, whereas, the climate is the overall trend of weather events.  

When reading media reports about a particular year being the “second warmest year on record” (or, when a 

report indicates a second coldest year on record), it is important to distinguish between weather and climate. 

Either way, record temperatures, only refer to weather. Only when measured throughout multiple decades 

can long-term climate trends be detected.  

Another common mistake both Skeptics and Deniers make is picking points on a temperature graph and then 

using the trend between those points to substantiate an argument. For example, Deniers have long pointed to 

the fact that world temperatures were flat to declining from the early 1940s until the mid-1980s, but, as can 

be seen below in the Average Global Temperature graph, the only way to come to that conclusion is to draw a 

line from the high point in the ‘40s to the low point in the ‘80s. Meanwhile, when considering the wider 

context of temperatures since the 1880s, the long-term average global temperature trend is readily apparent. 
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Governmental Climate Change Bodies & Reports  
There are two widely recognized authorities on climate change science and policy advocacy: the U.S. based 

National Climate Assessment and the U.N. based Intergovernmental Panel on Climate Change. Both 

organizations publish regular comprehensive, peer reviewed climate change reports as well as national and 

international efforts to promote policies to limit GHG emissions, such as the 2016 Paris Agreement. Both also 

draw heavily on these reports as the foundation of their policy recommendations.  

The National Climate Assessment 
The Global Change Research Act, passed by the U.S. Congress in 1990, mandates the creation of a report 

presented to the President no less than every four years that 1) integrates, evaluates, and interprets the 

findings of the Program; 2) analyzes the effects of global climate change on the natural environment, 

agriculture, energy production and use, land and water resources, transportation, human health and welfare, 

human social systems, and biological diversity; and 3) analyzes current trends in global climate change, both 

human-induced and natural, and projects major trends for the subsequent 25 to 100 years.  

The most recent report, issued in 2018, titled, “Fourth National Assessment,” is a two-volume report 

assembled by hundreds of scientists and advocates. The second volume of the report, spanning 1,444 pages 

and the most widely referenced of the two, was authored by twenty-nine teams.  

The previous “National Climate Assessment” was released in 2014 and was heralded by President Obama who 

said, “Those who are already feeling the effects of climate change don’t have time to deny it. They’re busy 

dealing with it. Farmers see crops wilted one year, washed away the next, and higher food prices get passed on 
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to you, the American consumer. As a President, as a father, and as an American, I am here to say we need to 

act.”  

Sen. James Inhofe, R-Oklahoma, and an outspoken critic of global warming, commented on the report saying;  

“The whole idea of this report, by design, is to spark fear in the American people, so they’ll go along with the 

administration in implementing their policies that will kill fossil fuels and leave us with nothing but a broken 

economy. We are dependent on fossil fuels - coal, oil, and gas for 75% of the energy to run America. What’s 

going to happen to our economy if we extract 75%? Well, I think we all know logically, what’s going to 

happen.” (Iowa PBS) 

Intergovernmental Panel on Climate Change  
The Intergovernmental Panel on Climate Change is the United Nation’s body for assessing the science behind 

climate change. The IPCC was created to provide policymakers with regular, scientific climate change 

assessments, the implications and potential future risks of climate change, and to put in place, adaptation and 

mitigation options. The most recent comprehensive assessment called, the “Fifth Assessment Report” of the 

IPCC (AR5), released in 2014, is made up of a series of previously published reports, rolled into the 

comprehensive assessment.  

Each section of the report is a compilation of the current peer-reviewed climate research and is intended to be 

useful for governmental decision makers in helping drive climate change mitigation and adaption strategies. 

The IPCC, currently in its 6th Assessment Cycle, relies on working groups to produce three special reports 

leading up to a Synthesis Report—the last of the AR6 products—due for release in 2022. 

The Paris Agreement  
In December 2015, member countries of the United Nations Framework Convention on climate change 

approved a document, now known as the Paris Agreement, whose goal is to limit the global temperature rise 

this century to 2°C above pre-industrial levels and a stretch goal of limiting the temperature increase even 

further to 1.5° C degrees above pre-industrial levels. The agreement asks all signatories to put forward their 

best efforts to achieve what is defined as Nationally Determined Contributions (NDCs) toward the 2°C goal. For 

example, the United States committed to reducing greenhouse gas emissions 26% to 28% below its 2005 level 

by 2025.  

President Obama, an energetic backer of the Agreement, committed the United States to the accord by 

executive action as the Agreement didn’t impose new legal obligations on the U.S. Because Obama never 

submitted the Agreement to Congress, the executive action was able to be rescinded by executive action and 

in June 2019, President Trump did just that.  

Virtually every article on climate change will use the Paris Agreement goal of limiting temperature increases to 

either 2°C above preindustrial levels or the 1.5°C aspirational goal, interchangeably. It is important to note the 

targets in the Paris Agreement are political and not scientific goals. A general understanding was with 

temperature increases under 2°C, the world would see winners and losers on a regional basis, but over that 

figure, all regions would be losers. However, there is a big difference between “everyone would be a net loser” 

https://www.ipcc.ch/site/assets/uploads/2018/11/AR6_brochure_en.pdf
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over 2°C versus, the Earth will suffer “irreversible change”; a term coined by journalists with scant scientific 

evidence.  

Climate Modeling  
A climate model is a sophisticated computer program using thermodynamic equations to simulate how energy 

is transferred between a grid of points covering the planet. In order to factor in how mankind’s behavior 

affects this climate system, assumptions are introduced for greenhouse gas concentrations, pollution, changes 

in land use, as well as future social and economic development factors, such as, population and economic 

growth, technological and innovation change, and urbanization. The result is a projection of the likelihood that 

certain climate conditions will occur decades, to centuries, from a given date.  

By far, the most important factor in building climate models is estimating future levels of atmospheric GHG. In 

the 1950s, scientists started noting that adding GHG to the atmosphere led to an increased interception of 

infrared radiation, thus, warming the planet. Then, in the 1960s, American scientist Charles Keeling, used 

modern technology to precisely measure the atmosphere’s CO₂ levels. Once the linkage to CO₂ and warmer 

temperatures was established and a method to calculate the amount of CO₂ diffused in the atmosphere was 

achieved, the next step was to determine how much the world would warm from a given increase of future 

GHG levels.   

These are not simple calculations. To be build an accurate model, scientists factor in variables such as 

atmospheric chemistry, the carbon cycle, the effect of clouds, and land vegetation feedbacks as well as social-

economic factors such as fossil fuel usage, population growth, technology development and deployment, 

political agreements, adaption and mitigation factors, and personal lifestyle choices.  

The validity of climate models is tested by replicating the actual conditions of the 20th and 21st centuries and 

comparing the results with known outcomes. If a model can correctly predict the past, then it is assumed it will 

be accurate in predicting the future. One study compared models as old as 1970 with observations made in the 

decades since. Some models warmed up too much, and some too little, but 14 of 17 past projections turned 

out to be consistent with the measured path of global average temperatures.1 (Rosten)  

However, another study removed main natural perturbations (e.g. volcanic activity, ENSOs) from the global 

mean lower tropospheric temperatures from 1979 to 2017 and found that the tropospheric transient climate 

response (the time CO₂ doubles in the atmosphere) is about half of the average of reported by the IPCC AR5 

climate models. (Christy and McNider)   

Representative Concentration Pathway (RCP) 
In the run up to the IPCC’s Fifth Assessment Report scientists sought to standardize on a set of scenarios to be 

used by all climate modelers allowing for comparability of each model as well as a common starting point. The 

concept researchers settled on was called Representative Concentration Pathways defined as greenhouse 

 
1 It is difficult to find authors who have gone on record detailing how accurately modeling predictions conform to actual 
observations. The source referenced here is one of the few comparing predictions to outcomes. Many anecdotal 
comments by Believers and Deniers who cite either climate model accuracy or inaccuracy, are shared, but rarely are these 
claims referenced.  

https://en.wikipedia.org/wiki/Greenhouse_gas
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gas concentrations (not emissions), which describe different climate futures, all of which are considered 

possible depending on the volume of greenhouse gases (GHG) emitted in the years to come. The four main 

scenarios IPCC settled on are tabulated below: 

 

 2046-2065 2081-2100 

Scenario Mean and likely range 
°C of temperature increase 

Mean and likely range 
°C of temperature increase 

RCP2.6 1.0 (0.4 to 1.6) 1.0 (0.3 to 1.7) 

RCP4.5 1.4 (0.9 to 2.0) 1.8 (1.1 to 2.6) 

RCP6 1.3 (0.8 to 1.8) 2.2 (1.4 to 3.1) 

RCP8.5 2.0 (1.4 to 2.6) 3.7 (2.6 to 4.8) 
 

Note, the projections are relative to temperatures in the late-20th to early 21st centuries. Temperature 

projections can be converted to a reference period of 1850-1900 or 1980-99 by adding .061 or 0.11, respectively.  

Each data set is based on historic information and a set of assumptions about future economic activity, energy 

sources, population growth and other socio-economic factors. The four RCPs cover a range of emission 

scenarios with and without climate mitigation policies. For example, RCP8.5 is based on minimal effort to 

reduce emissions, high population, and relatively slow income growth with modest rates of technological 

change, leading to long-term high-energy demand and GHG emissions. In contrast, RCP2.6 requires strong 

mitigation efforts with early participation from all emitters followed by active removal of atmospheric carbon 

dioxide. (Australian Government) 

Eight years after the IPCC 5th report was released, there is disagreement among climate change observers 

regarding the original purpose of RCP8.5. The pathway was initially considered a high-end baseline scenario, 

but for many, has grown to be considered the “business-as-usual” scenario, meaning the likely outcomes if no 

policy changes are enacted. But, as some scientists are pointing out, to reach the CO₂ emissions laid out in RCP, 

8.5 assumes a 6.5 times increase in the usage of coal measured from today to 2100—an amount that is 

becoming increasingly unlikely, given recent gains in electrical generation by renewables and natural gas. Also, 

the costs of solar photovoltaics and wind have come down much more rapidly than originally expected, when 

the RCP 8.5 standard was set in 2008-2011.   

The emissions scenario of RCP 8.5 is extreme to the extent that it implies much bigger problems for the future 

of humanity than just a warmer climate. RCP 8.5 is a model of emissions under conditions of economic 

stagnation where trade, technology, global wealth, and global per capita income all stagnate. Demographic 

transitions to slow population growth don’t occur. Fracking is essentially uninvented and countries burn 

impossible amounts of coal because that is the only resource they have access to. (Jenkins) 

One would hope in the next IPCC report, the RCPs used would contain a set of more realistic emission 

scenarios than was the case in the previous report. 

https://en.wikipedia.org/wiki/Greenhouse_gas
https://en.wikipedia.org/wiki/Greenhouse_gas
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What follows are several examples where assumptions used in climate models have proven to be imprecise or 

inaccurate which, in turn, produce erroneous results.  

Social-Economic Assumptions 
To predict future worldwide GHG emissions and thus, future temperatures, modelers need to make a range of 

assumptions—many of which have nothing to do with science, but rather economics. Predicting future 

populations is important because throughout a lifetime, each person emits a certain amount of CO₂. 

Many of the models, however, use overly aggressive population growth estimates. As the world gets richer the 

higher per capita energy consumption is likely to be offset by lower population growth as has been the case in 

America and Europe, particularly true during the age of the COVID-19 pandemic. 

Climate Sensitivity 
Almost 175 years ago, scientists began theorizing a relationship between the level of CO₂ in the atmosphere 

and the Earth’s surface temperature. As time passed, huge advances were made in the understanding of how 

the Earth’s climate behaved and in the last two decades, it has become clear that there is significant 

correlation between the amount of CO₂ in the atmosphere and the mean global temperatures. The correlation 

between atmospheric GHG and temperatures is called climate sensitivity.    

The National Oceanic and Atmospheric Administration defines climate sensitivity as the average global 

temperature change at the Earth’s surface due to a doubling of the carbon dioxide from pre-industrial levels.2  

The two types of climate sensitivity are the shorter-term "transient climate response" which is the increase in 

global average temperature that is expected to have occurred at a time when the atmospheric CO₂ 

concentration has doubled; and "equilibrium climate sensitivity" (ECS) which is the higher long-term increase 

in global average temperature expected to occur after the effects of a doubled CO₂ concentration have had 

time to reach a steady state. (Wikipedia)   

Another way to explain the difference between transient and equilibrium sensitivity is that some parts of the 

Earth’s system—mountain glaciers, sea ice, precipitation—react within years or a few decades to a warming or 

cooling nudge. Others—including ice sheets, permafrost, and especially the deep ocean—respond sluggishly, 

sometimes taking centuries to overcome the inertia of their previous state. (Lindsey) Climate feedbacks are the 

largest source of uncertainty in quantifying climate sensitivity; namely, the responses of clouds, the carbon 

cycle, ocean circulation and, to a lesser extent, land and sea ice to surface temperature and precipitation 

changes. (Reidmiller) 

The IPCC “Fifth Assessment Report” in 2013 stated there is “high confidence that ECS is extremely unlikely to 

be less than 1°C and medium confidence that the ECS is likely between 1.5°C and 4.5°C and very unlikely 

greater than 6°C.” In simple terms, this would be paraphrased as, “we know the Earth’s climate is sensitive to 

increases in atmospheric CO₂, but we just can’t tell by how much.” Furthermore, scientists have not narrowed 

the uncertainty gap in 40 years. In 1979 the United States National Academy of Sciences issued a report 

estimating ECS to be the same “3°C plus or minus 1.5°C” range that was reported in 2013. Knowing the true 

value of the ECS is important because if it is on the high side, then mankind is in for a rough go of it due to 

 
2 The pre-industrial level of CO₂ in the atmosphere is assumed to be 278 ppm and thus doubling it would give 556 ppm. 

http://www.ipcc.ch/publications_and_data/publications_ipcc_fourth_assessment_report_synthesis_report.htm
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global warming, but if it is on the low side, then all this tumult about climate change is much ado about 

nothing.   

Observers are waiting for the sixth phase of the Coupled Model Intercomparison Project (CMIP6) results, which 

will feed into the upcoming sixth assessment report of the IPCC, to hopefully more narrowly define the climate 

sensitivity factor. Research published in Science Advances, gives an overview of 39 updated models used in 

CMIP6 and summarizes the results as follows: 

“Compared with older models, a subset of these updated models has shown a higher sensitivity to 

carbon dioxide—that is, more warming for a given concentration of the greenhouse gas—though a few 

showed lower sensitivity as well. The end result is a greater range of model responses than any 

preceding generation of models, dating back to the early 1990s. If the models on the high end are 

correct and Earth is truly more sensitive to carbon dioxide than scientists had thought, the future could 

also be much warmer than previously projected. But it's also possible that the updates made to the 

models between the last intercomparison project and this one is causing or exposing errors in their 

results.” (National Center for Atmospheric Research) 

How Much CO₂ Do the Oceans Soak Up?   
As with any modeling exercise, the assumptions employed will determine the results. An interesting study 

published in 2020, concluded the ocean is soaking up twice as much CO₂ as previously thought. (Boyd)  

The paper refers to the ocean’s “biological carbon pump” which is kicked off annually when a “massive bloom 

of phytoplankton are formed and, like plants, these single-celled floating organisms use photosynthesis to turn 

light into energy, consuming carbon dioxide and releasing oxygen in the process. When phytoplankton die or 

are eaten by zooplankton, the carbon-rich fragments sink deeper into the ocean, where it is, in turn, eaten by 

other creatures or buried in sediments. This process is key to the “biological carbon pump,” an important part 

of the global carbon cycle.”  

The authors of the study conclude “this biological carbon pump has been drastically underestimated, with 

implications for future climate assessments.” Assuming that all peer reviewed climate models are based upon 

the “science” then it is reasonable to assume each of the models will need to be revised to reflect this new-

found knowledge, that the ocean’s absorption rate of CO₂ has been off by a factor of two.  

Great Lakes Water Levels 
In July 2013, the Milwaukee Journal Sentinel featured a special report on Great Lakes water levels emphasizing 

that Lake Michigan reached an all-time low lake level the previous winter after languishing for 14 years below 

its long-term average. The scientists quoted in the article said despite increased precipitation in the past few 

years due to climate change, lake-level increases were more than offset by increased evaporation due to 

higher temperatures and reduced wintertime ice coverage. The article continued:  

“An alarming piece of research in 2002 predicted a drop of about 4.5 feet in Michigan and Huron's long-

term average in the coming decades. It was tempered by a 2010 study based on hundreds of simulations 

using nearly two dozen computer models. Those computer simulations yielded widely varying results, 
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but the study concluded Michigan and Huron's average level in the coming decades is most likely to 

remain somewhere around a foot below the historic average.” (Egan) 

Seven years later, the Great Lakes saw a second year of record high lake levels. One would hope the climate 

models informing the next IPCC report are better thought out than those that had been used in predicting Lake 

Michigan’s water level.    

Using Fossil Evidence to Validate Climate Models 
A new study from University of Michigan climate researchers, published in “Nature Climate Change” concludes 

that some of the latest-generation climate models may be overly sensitive to carbon dioxide increases and 

therefore, project future warming that is unrealistically high. IPCC’s “Sixth Assessment Report” will rely on data 

from the Coupled Model Intercomparison Project or CMIP6 models, which is an internationally coordinated 

effort between climate-science institutions. (Erickson) 

The study concludes that the projections from leading models in CMIP6 are not supported by geological 
evidence from a previous warming period roughly 50 million years ago. Erickson said past models projected 

Early Eocene land temperatures exceeding 55 degrees Celsius (131° F) in the tropics, which is much higher 
than the temperature tolerance of plant photosynthesis—conflicting with the fossil evidence. 

The “Nature Climate Change” article further states: “some of the newest models used to make future 

predictions may be too sensitive to increase in atmospheric CO₂ and thus predict too much warming,” said 

University of Michigan’s Chris Pousen, one of the study’s three authors. 

Climate Models Fail to Predict Antarctic Ice Gain 
Climate models have long predicted that global warming is more extreme at the Earth’s poles vs. the middle 

latitudes. In the Arctic, where, each year the amount of shrinking sea ice is well documented, this is certainly 

proven true. But it is not the case in the Antarctic where the Southern Ocean, which surround the continent, 

has, in recent decades, seen its surface waters cool, allowing surface ice crystallization to grow on the 

surface each winter.  

“It doesn’t behave the way (scientists) predict it would,” says Craig Rye, a postdoc in the Cecil and Ida Green 

Professor of Oceanography group within the MIT Department of Earth, Atmospheric and Planetary Sciences. 

“It is colder and fresher than the models expected,” he added. John Marshall, the lead author of the study 

says: “This is a big conundrum in the climate community.” There are 30 or so climate models used to foresee 

what the world might look like as the climate changes and according to Marshall, models don’t match the 

recent observations of surface temperature in the Southern Ocean. (Ferreira)  

Shouldn’t modeling experts be more open to the notion that the Antarctic’s ice gain is due to something not 

entirely understood? 

The news of Antarctica’s sea ice increase apparently didn’t reach John Turner, a British Antarctic Survey 

meteorologist who published a study, in June 2020, concluding that the Weddell Sea (a small portion of the 

Southern Ocean), east of the Antarctic Peninsula, is experiencing a sharp drop in sea ice coverage. After 
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analyzing satellite data and weather records, researchers from the British Antarctic Survey concluded sea ice 

has reduced every year since 2016. (Fountain 14) 

It is no wonder casual observers get confused about climate change. In the same month, two peer-reviewed 

studies published about the status of Antarctica’s sea ice offered two completely differing conclusions. 

Modeling Conclusion   
Climate models used to inform the IPCC reports are extremely complex and well beyond a layman’s ability to 

judge their validity. The IPCC “Fifth Climate Assessment” doesn’t make short-term temperature predictions 

with respect to the various pathways, making it impossible to test the validity of the models used in drafting 

the report. In the Assessment’s chapter on Understanding Modeling Performance the statement is made: 

“There are long-standing issues in climate modeling uncertainties which reflect our limited, though gradually 

increasing, understanding of very complex processes and the inherent challenges in mathematically 

representing them.”   

Suffice it to say, climate models can explain, with a high degree of certainty, that the Earth will warm in the 

future, given the past and estimated future amount of GHG emissions, but they cannot tell us, with any degree 

of certainty, how much and when.  

Why the Earth’s Climate Changes  
The first question a student of climate change must ask is, if humans are responsible for the increase in world 

temperatures since the beginning of the industrial age, then what was responsible for the temperature 

changes in the millions of years prior? Further, if these climate changes were due to past natural causes, then 

why aren’t these same factors responsible for the changes blamed on mankind?  

The Earth’s climate has always been affected by a complex set of interreacting natural factors including 

variations in solar radiation, vulcanism, greenhouse gases, ocean currents, bio and geochemistry, and a whole 

range of oscillations.3 First, it is helpful to understand how each of these drivers, commonly referred to as 

“forcings,”contribute to climate change.  

Milankovitch Cycles 
During the 1920s, Serbian geophysicist and astronomer Milutin Milanković proposed a theory that various 

fluctuations in the Earth’s orbit around the sun, plus variations in the Earth’s rotation around its axis, 

collectively account for the amount of solar radiation that reaches the surface of the earth.4  Although there 

were others who had previously proposed a link between glacial cycles and the Earth’s insolation, or the 

amount of solar radiation reaching different locations on the Earth’s surface, Milankovitch was the first to 

summarize this theory into a mathematical model.5  Milankovitch’s observations focused on the three 

 
3 A short list of oscillations includes the North Atlantic Oscillation, the Arctic Oscillation, and its Southern Hemisphere 
counterpart, the Antarctic Oscillation, and the El Niño-Southern Oscillation. 
4 Of the incoming solar radiation, approximately half is absorbed by the Earth’s surface with the remaining half reflected 
by the upper atmosphere or reflected or absorbed by the clouds. 
5 For an interesting pictorial representation of the three main components of Milankovitch cycles, NASA has a great 
representation on their website. (Buis) 

https://en.wikipedia.org/wiki/Serbia
https://en.wikipedia.org/wiki/Geophysics
https://en.wikipedia.org/wiki/Astronomer
https://en.wikipedia.org/wiki/Milutin_Milankovi%C4%87
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dominant cycles of the Earth’s movement affecting insolation: the Earth’s slightly elliptical orbit, its rotational 

tilt and the wobble of the Earth’s rotation around its axis. 

Orbital Eccentricity 

The Earth’s orbit around the sun ranges from nearly circular to slightly elliptical in a cycle loosely defined as 

taking approximately 100,000 years per cycle. When the Earth’s orbit brings it closer to the sun, more 

insolation is received and of course, the opposite is true. 

Rotational Tilt 

The angle of the Earth’s axis tilt, with respect to its orbital plane, which is different from the axial precession 

mentioned below, varies from between 22.1° and 24.5°, throughout a cycle of about 41,000 years. The effect 

on the climate is based upon the angle which solar radiation strikes the Earth during this rotational tilt cycle. 

The higher the sun is in the sky in the northern hemisphere, the more insolation strikes the Earth. The 

rotational tilt also will affect the length of the seasons.  

Wobble or Axial Precession 

When the Earth spins its axis, trace a full circle over time pointing to different fixed stars in the heavens.6  This 

cycle takes about 26,000 years. But unlike a top, which begins to wobble when the rate of spin begins to slow 

down, the Earth’s axial precession is caused by gravitational force emanating from the Sun and the Moon. The 

effect on the climate is similar to the rotational tilt mentioned above.  

The combination of these effects (orbital eccentricity, axial precession, and axial tilt) are repeated in 

approximately 100,000-year cycles.   

For a period of time Milankovitch’s theory was dismissed, however in 1976, when analysis of Antarctic ice core 

data presented a strong argument that major variations in climate were closely associated with changes in the 

geometry of the Earth’s orbit, scientists began to accept the notion that the glacial-interglacial periods of the 

last 2.5 million years were caused by the climate system being influenced by different stages of orbital 

variation, consistent with the Milankovitch hypothesis. (NASA Earth Observatory) 

The Earth emerged from the most recent ice age about 10,000 years ago and entered an interglacial period 

known as the Holocene. Since then, there have been millennial-scale climate events including a cold-arid event 

4,200 years ago which coincided with the collapse of many classical civilizations. The last of these millennial 

climate cycles consisted of the Medieval Warming Period (950-1250), when temperatures were the warmest 

since the Roman Warm Period, and the Little Ice Age (1300-1850). In addition to the Milankovitch cycles, 

causes for these periods include changes in solar activity, volcanic activity, and ocean circulation. 

Where are we now in the Milankovitch cycle?   

 
6 Where, now, the pole star directly above the North Pole is named Polaris or the North Star, in about one thousand years, 
the pole star will be Vega. 

https://en.wikipedia.org/wiki/Ellipse
https://en.wikipedia.org/wiki/Axial_precession
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Of the three main components of the cycle (orbital eccentricity, rotational tilt, and axial precession), the factor 

which has the most effect on Earth’s climate today is orbital eccentricity.7 Nine thousand years ago, the Earth 

was close to the sun in summer and now it is farther away, meaning, if everything else is equal, the 

Milankovitch Cycles would predict that we should be entering a mild ice age. Obviously, that is not the case 

and, as the 2013 IPCC report explains, we won’t be seeing an ice age any time soon: 

“It is virtually certain that orbital forcing will be unable to trigger widespread glaciation during the next 

1000 years. Paleo-climate records indicate that, for orbital configurations close to the present one, 

glacial inceptions only occurred for atmospheric CO₂ concentrations significantly lower than pre-

industrial levels. Climate models simulate no glacial inception during the next 50,000 years if CO₂ 

concentrations remain above 300 ppm.” (Stocker and Qin 387) 

Without anthropogenic-produced climate change, modern-day mankind would be living in climate conditions 

far less favorable for human flourishing than if we hadn’t added all the GHG to the atmosphere, which is an 

intriguing contemplation.    

Greenhouse Gases (GHG) 
GHG are particular molecules that interreact with certain portions of the sun’s electromagnetic spectrum 

striking the Earth’s surface. More specifically: 

Most of the sun's energy that falls on the Earth's surface is in the visible light portion of the spectrum. 

This is in large part because the Earth's atmosphere is transparent to these wavelengths (we all know 

that with a functioning ozone layer, the higher frequencies like ultraviolet are mostly screened out). Part 

of the sunlight is reflected into space, depending on the albedo or reflectivity of the surface and part of 

the sunlight is absorbed by the Earth and held as thermal energy. This heat is then re-radiated in the 

form of longer wavelength infrared radiation. While the dominant gases of the atmosphere (nitrogen 

and oxygen) are transparent to infrared, the so-called greenhouse gasses, primarily water vapor, CO₂, 

and methane (CH4), absorb most of the infrared radiation. They collect this heat energy and hold it in 

the atmosphere, delaying its passage back out of the atmosphere. (Columbia University of New York) 

Not until the late 1950s did scientists begin accepting the theory that adding GHG to the atmosphere would 

intercept infrared radiation, preventing it to be lost to space, thus warming the planet. (Maslin 14)   

Carbon Dioxide  

Of the several gases included in the definition of GHG, carbon dioxide or CO₂, has the most effect on global 

warming. According to the Environmental Protection Agency website, EPA.gov, in the Overview of Greenhouse 

Gases, CO₂ accounts for 82% of greenhouse gases emitted annually. Furthermore: 

Carbon dioxide enters the atmosphere through burning fossil fuels (coal, natural gas, and oil), solid 

waste, trees and other biological materials, and as a result of certain chemical reactions (e.g., the 

manufacturing of cement) as well as natural processes such as respiration and volcanic 

 
7 See the YouTube video titled, “Where are we in the Milankovitch Cycles?” for a great review of this process. 

https://www.epa.gov/
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eruptions. Carbon dioxide is removed from the atmosphere (or "sequestered") when it is absorbed by 

plants as part of the biological carbon cycle. CO₂ can remain in the Earth’s atmosphere for up to a 

century. (Environmental Protection Agency) 

At the Mauna Loa Observatory in Hawaii, measurement tracking of atmospheric CO₂ has been ongoing since 

1958, through a program initially sponsored by the Scripps Institution of Oceanography under the direction of 

C. David Keeling. The process Keeling began, and what has continued to date, is the world’s longest, 

continuous series of directly measured atmospheric CO₂. Keeling is credited with two discoveries which arose 

from this data. First, the amount of atmospheric CO₂ annually varies due to the seasonality of the Earth’s plant 

life and secondly, the long-term trend of atmospheric CO₂ has been increasing due to the combustion of  

 

Source: New York Times, Keeling obituary, June 23, 2005  

fossil fuels and by land use changes. (Oceanography, Scripps Institution of) 

The measurements taken at the Mauna Loa Observatory and a handful of scattered sites around the world are 

considered definitive because CO₂ mixes well enough in the atmosphere that only a few data sets are required 

to obtain accurate statistics. 

In a May8 2020 measurement of atmospheric CO₂ the level recorded was 417 ppm, which is the highest 

monthly total ever recorded. To put this level in perspective, according to the latest IPCC report, during the 

Early Eocene (52 to 48 million years ago), atmospheric CO₂ concentrations exceeded 1,000 ppm, during which 

 
8 CO₂ measurements reach a seasonal peak each May just before plants in the northern hemisphere start to remove large 
amounts of CO₂ from the atmosphere during their growing season. 
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time, it is estimated the global mean surface temperatures were 9-14°C higher than conditions during the pre-

industrial times. (Stocker and Qin 385) 

Beginning in the 1970s, research teams started utilizing reliable methods to recover ice cores in Antarctica and 

Greenland and Paleo climatologists were able to analyze the air trapped in ice cores to provide useful 

information on the paleo atmosphere. What they concluded, as demonstrated on the Glacial cycles chart on 

the next page, during the past 600,000 years, there is a distinct, long term correlation between the amount of 

CO₂ in the atmosphere and the existence of glacial and interglacial periods.  

However, the connection between atmospheric CO₂ and the long-term effect on global temperatures did not 

click with the scientific community until the 1980s when the global, annual mean temperature data set 

showed a significant temperature curve increase (see Average Global Temperature chart, page 6). Further 

advances in climate modeling and the understanding of past climates, including the role of particles and clouds 

in affecting the Earth’s climate, helped advance the climate change theories up to the present. (Maslin 17) 

As alarming as the rapid, steady increase of CO₂ molecules in the atmosphere as shown on the Keeling Curve 

may appear, it is important to note that the relationship between atmospheric CO₂ and global warming tends 

to be logarithmic and not linear. The reason for this is that gases are very selective about what types of light 

they absorb. Because of their molecular configuration, by definition, GHG molecules such as CO₂, methane, 

and water vapor absorb light energy from the sun and, in effect, “trap” some of the heat rather than allowing 

it to be reflected into space—a phenomenon called the Band Saturation effect. The molecular makeup of the 

majority of gases in the atmosphere, however, such as oxygen and nitrogen, are such that they do not absorb 

infrared energy, allowing light to reach the ground and be reflected back into space without having an effect 

on the temperature of the atmosphere.  

What is fascinating about the Band Saturation effect is that as the concentrations of atmospheric CO₂ goes 

higher, the rate at which energy is being lost to space decreases. The atmosphere never becomes insensitive to 

CO₂, but the sensitivity goes down as more GHGs are added. For example, going from 10 ppm to 20 ppm of 

CO₂ would result in as much global warming as going from 1,000 ppm to 2,000 ppm. (Archer)  

Interestingly, the logarithmic nature of GHGs—the more of them in the atmosphere results in less of an 

incremental effect on global temperatures—is not mentioned in either the IPCC or National Climate 

Assessment reports. Could it be that the amount of GHGs emitted since the start of the Industrial Revolution is 

far more consequential to global warming than the GHGs emitted in the future is not a message any of the 

Climate Change proponents want to acknowledge? 

Regardless of the Band Saturation effect, it is good to know that in 2019, the global emissions of CO₂ were 

essentially flat in comparison to those of 2018, despite the fact that the world economy expanded nearly 3%. 

Primarily due to declining emissions from electricity generation in advanced economies, this resulted from the 

expanding role of renewable sources (mainly wind and solar), fuel switching from coal to natural gas, and 

higher nuclear power generation. (International Energy Agency)   

A key insight into this data is the long-term trend of CO₂ emissions declining for advanced economies, and 

have been since 2008, whereas, for the rest of the world, they are rapidly increasing.    

https://en.wikipedia.org/wiki/Paleoatmosphere
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Source: Old Earth.org, Chapter 14 - The Quaternary Period 

Methane 

The other significant greenhouse gas is methane or CH4 which, according to the EPA, makes up about 10% of 

heat trapping gases emitted in a year. Furthermore: 

“Methane is a potent heat-trapping gas, roughly 21 times more potent than CO₂, but it lingers in the 

atmosphere for on average for only nine years. Atmospheric methane comes from two sources: fossil 

methane coming from natural sources (such as methane seeps and volcanoes) and anthropogenic 

sources emitted during the production and transport of coal, natural gas, and oil. Methane emissions 

also result from livestock and other agricultural practices and by the decay of organic waste in municipal 

solid waste landfills.” (Krishnamurthy) 

Water Vapor  

Water vapor is the most powerful of the GHGs, an intuitive fact when considering the warming effects of 

winter cloud coverage versus the opposite effect when the sky is clear. But unlike carbon dioxide and 
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methane, water vapor is not an anthropogenic gas. Instead, water vapor acts as a reinforcing loop, increasing 

the Earth’s temperature an estimated two times the effect caused by CO₂. 

What has proven difficult for climate models to forecast is the net effect of increased warming due to the 

increase of other GHGs, versus the cooling effect of more water vapor in the atmosphere in the form of clouds.   

One of the questions scientists have been wrestling with is what caused the increase in GHGs, mostly CO₂ and 

methane, which led to the end of the last ice age between 19,000 and 12,000 years ago. Several studies have 

concluded that atmospheric levels of CO₂ increased from 180 ppm, at the end of the ice age, to 280 ppm 

measured right before the start of the industrial revolution. Some speculate that the increase of CO₂ levels was 

due to the first widespread practice of farming, which required the clearing of CO₂-breathing forests. 

Interestingly, a consensus has not been formed on such an important matter.  

Grand Solar Minimum 
Scientists at NASA say we're currently entering what is known as a "Grand Solar Minimum." According to the 
NASA website: 

“The Sun doesn’t always shine at perpetually the same level of brightness; it brightens and dims slightly, 

taking 11 years to complete one solar cycle. During each cycle, the Sun undergoes various changes in its 

activity and appearance. Levels of solar radiation go up or down, as does the amount of material the Sun 

ejects into space and the size and number of sunspots and solar flares. These changes have a variety of 

effects in space, in Earth’s atmosphere and on Earth’s surface. 

The current solar cycle began January 4, 2008 and appears to be headed toward the lowest level of 

sunspot activity since accurate recordkeeping began in 1750. It’s expected to end sometime between 

now and late 2020. Scientists don’t yet know with confidence how strong the next solar cycle may be. 

Some scientists speculate that this may be the beginning of a periodic solar event called a “grand 

minimum,” while others say there is insufficient evidence to support that position. During a grand 

minimum, solar magnetism diminishes, sunspots appear infrequently, and less ultraviolet radiation 

reaches Earth. Grand minimums can last several decades to centuries. The largest recent event 

happened during the “Little Ice Age” (13th to mid-19th century): the “Maunder Minimum,” an extended 

period between 1645 and 1715, when there were few sunspots.” (NASA Global Climate Change) 

But according to NASA, this solar minimum won't spark another ice age which is likely due to climate change:  

"The warming caused by the greenhouse gas emissions from the human burning of fossil fuels is six 

times greater than the possible decades-long cooling from a prolonged Grand Solar Minimum. Even if a 

Grand Solar Minimum were to last a century, global temperatures would continue to warm. Because 

more factors than just variations in the Sun's output change global temperatures on Earth, the most 

dominant of those today being the warming coming from human-induced greenhouse gas emissions." 

https://www.nasa.gov/
https://spaceplace.nasa.gov/solar-activity/en/
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Volcanoes  
Gases and dust particles blasted into the atmosphere during volcanic eruptions can cool the planet by 

reflecting solar radiation back into space. The cooling effect can last for months or years.   

According to a study from the University of Colorado, in Boulder, volcanic eruptions were a major contributor 

to kicking off the Little Ice Age to the end of the 13th century. 

“The cause appears to have been massive tropical volcanic eruptions, which spewed tiny particles 

called aerosols into the atmosphere. While suspended in the air, the aerosols reflect solar radiation back 

into space, cooling the planet below. The cooling was sustained after the aerosols had left the atmosphere 

by a sea-ice feedback in the North Atlantic Ocean, the researchers believe. Expanding sea ice would have 

melted into the North Atlantic Ocean, interfering with the normal mixing between surface and deeper 

waters. This meant the water flowing back to the Arctic was colder, helping to sustain large areas of sea 

ice, which, in turn, reflect sunlight back into the atmosphere. The result was a self-sustaining feedback 

loop.” (W. Parry) 

Climate modelers must include non-human related events such as volcanoes and grand solar minimums into 

their algorithms for their historic temperature projections to be consistent with observations.  

Oceanic Influences   
The Earth’s oceans, which cover more than 70% of the total surface of the planet, are one of the most 

significant drivers of the Earth’s climate. For example: 

• Ocean currents transport enormous amounts of heat from Earth's equatorial regions—which are 

intensely heated by the Sun—toward the icy poles in what is sometimes referred to as the Global 

Conveyor Belt. The water’s temperature and salinity control the sinking of surface water to the deep 

ocean, which affects long-term climate change. Such sinking is also a principal mechanism through 

which the oceans store and transport heat and carbon dioxide (NASA Science). A well-known example 

of this conveyor belt is the Gulf Stream which is a body of water flowing northward from the Caribbean 

toward the North Atlantic causing a current of warm tropical water sending mild air masses across the 

European continent. (Maslin 104) 

• The oceanic biological productivity is both a source and sink of carbon dioxide. The "biological pump" 

happens when phytoplankton convert carbon dioxide and nutrients into carbohydrates. A little of this 

carbon sinks to the sea floor, where it is buried in the sediments, staying buried, for perhaps, millions 

of years (then pumped up in the form of oil). Through photosynthesis, microscopic plants assimilate 

carbon dioxide and nutrients into organic carbon and release oxygen. (NASA Science) 

• Carbon dioxide is also transferred from the atmosphere through the air-sea interface where ocean 

waters can store carbon dioxide for centuries. Carbon dioxide dissolves in cold water at high latitudes 

where it stays in the deeper ocean for years to centuries before the water is mixed back to the surface 

and warmed by the sun. (NASA Science)  

• The world’s oceans have absorbed 93% of the excess heat from human-induced warming since the 

mid-20th century and are currently absorbing more than a quarter of the CO₂ emitted to the 

atmosphere annually from human activities. (U.S. Global Change Research Program) 

https://www.livescience.com/14513-pinatubo-volcano-future-climate-change-eruption.html
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Interruptions in the above described conveyor belt have had a significant effect on land-based temperatures 

around the world. For example, the Little Ice Age, which dated from between 1300 to 1850 and mostly 

affecting the European continent, was a regional climate fluctuation driven by small changes in the Gulf Stream 

and deep-water formation north of Iceland.  

One thing to keep in mind about ocean oscillations is that they play a key role in the shorter-term climate 

changes being observed, but don’t have a major impact on the long-term trend of temperature changes. 

Scientific Evidence of Climate Change  
To become a Believer, Skeptic or Denier of climate change, one must form an opinion on the evidence that the 

Earth’s climate is changing. Throughout the last couple of decades, the subject of climate change has been one 

of the most intensively studied topics in science. Mark Maslin, in his book Climate Change: A Very Short 

Introduction, presents the logic which leads him to the conclusion that the world’s climate is rapidly changing 

in many aspects when compared to the pre-industrial climate: (Maslin 29-38) 

• The increase of GHGs in the atmosphere have been tracked and their role in past climate changes is 

understood9 

• GHGs absorb heat when present in the atmosphere 

• Significant recent increases in global temperatures and sea levels have been observed and measured   

• The effects of natural changes, such as sunspots and volcanic eruptions, cannot explain the overall 

warming trend  

• Observed changes in the Earth’s climate have led to the melting of sea ice in the Arctic, retreating 

mountain glaciers, and the reduction of the permafrost in northern areas 

• Observed significant increases in the number and intensity of extreme weather events 

Scientists have concluded that GHG emissions from human activities will continue to affect Earth’s climate for 

decades and even centuries. Humans are adding carbon dioxide to the atmosphere at a rate greater than is 

removed by natural processes, creating a long-lived reservoir of the gas in the atmosphere and oceans that is 

driving the climate to a warmer and warmer state. (U.S. Global Change Research Program) 

Yes, science has demonstrated that climate change is happening, and humans are a key cause. The problem 

with Believers is that they forget scientists still harbor considerable disagreement regarding the degree of how 

much global warming to expect and its timing. Too often they use the term “science” as a weapon against their 

opponents rather than acknowledging that their chosen policy is based more on guesswork and politics. 

(Meyers A17) 

 
9 One of the fascinating aspects of climate research is how scientists have learned how to analyze the composition of 
ancient atmospheres. One method is studying ice cores from deep inside existing glaciers. Once a portion of the ice core is 
dated by counting the number of layers from the top, scientists can examine each layer using isotope analysis to reveal 
information about the conditions of the atmosphere at the time the snow accumulated and turned into ice.   
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Fossil Fuel Reserves  
Given that the burning of fossil fuels is the major contributor to the growing reservoir of CO₂ in the 

atmosphere, one would think a logical question would be: At what point will the world run out of recoverable 

oil? A recent article posted on Drillers.com answered the question this way: 

“Every oil company keeps an eye on its reserve replacement ratio. That is the ratio between new oil the 

company discovers through exploration and the oil it produces. If the company wants to survive and 

remain profitable in the long term, it needs to maintain a reserve replacement ratio of at least 100%. 

In 2015, the reserve replacement ratio of the seven Big Oil majors—Exxon, Shell, BP, Chevron, Total, 

ConocoPhillips, and Eni—fell to just 75%. As a result, energy consultancy Wood Mackenzie in 

2016 warned the world might face an oil shortage of as much as 4.5 million BPD by 2035. To date, 

reserve replacement is at a 20-year low, according to Rystad Energy data; oil companies are replacing 

just one in six existing barrels with new discoveries. 

There is also another metric related to the reserve replacement ratio that has a bearing on estimates of 

global oil reserves. This is reserve life: the period that an oil company can continue producing a stable 

amount of oil from its existing reserves. In 2017, according to a Reuters analysis, the reserve life of 

Exxon’s oil declined from 17 to 13 years, and that of Shell fell from 12 to 10 years. 

In its latest Statistical Review of World Energy, BP estimated the world had 1.7297 trillion barrels of 

crude oil remaining at the end of 2018. That was up from 1.7275 trillion barrels a year earlier and 1.4938 

trillion barrels in 2008. In 1998, the world had 1.1412 trillion barrels in remaining reserves. 

So, as demand has continued to grow consistently over the last 20 years, so has production and, 

counterintuitively, so have global oil reserves. Yet in that same statistical review, BP said these higher 

reserves would last us for just another 50 years: another metric oil companies use to measure their 

business sustainability.” (Slav) 

Economists have been speculating how long fossil fuels will last since oil was initially discovered in the 1880s 

and each estimate (surprise!) has turned out to be wrong. New discoveries are routinely announced extending 

the amount of proven reserves remaining to be extracted.  Of course, one of the most profound technological 

achievements of the last century was the development of hydraulic fracking, which by itself, massively 

increased the amount of recoverable oil in the U.S. and across the world.  

When searching the internet for information on how much oil remains in the ground, the results are 

consistent: there are approximately 30-50 years of accessible oil supplies left to burn. 

What some might find fascinating is this point is not even mentioned by any of the various climate change 

organizations who claim the world is going to end if we don’t stop burning fossil fuels NOW. Rest assured; 

mankind will burn every last drop of oil until it is gone. Some countries will be slower than others to convert to 

the new energy sources, whatever they may be. The least wealthy will be burning gasoline long after the First 

World has made an energy conversion. But since we are told that CO₂ in the atmosphere resulting from the 

https://www.investopedia.com/terms/r/reserve-replacement-ratio.asp
https://www.wsj.com/articles/oil-firms-slow-exploration-to-weather-low-price-era-1459118907
https://oilprice.com/Energy/Crude-Oil/A-45-Million-Barrel-Per-Day-Oil-Shortage-Looms-Wood-Mackenzie.html
https://seekingalpha.com/article/4297334-rystad-energy-resource-replacement-ratio-oil-supermajors-perspective
http://fingfx.thomsonreuters.com/gfx/rngs/OILMAJORS-RESERVES/010040HL148/index.html
https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/statistical-review/bp-stats-review-2019-full-report.pdf
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burning of fossil fuels can remain there for up to a century, what is the difference in the effect of climate 

change if the last drops of oil are burned in 30, 50 or seventy years from now?  

To be fair, there are other hydrocarbons other than oil contributing to emissions, such as natural gas. The 

latest estimate of natural gas reserves in the U.S. is about 90 years, and when burned cleanly, gas releases 

about half as much carbon as coal. 

The point is that by the end of the 21st century, the CO2 in the atmosphere caused by the burning of fossil 

fuels, is likely to be maxed out, not because of current or future international agreements, but because of a 

lack of supply.  

Winners and Losers  
One of the predicted outcomes of climate change expressed by the IPCC is that not all regions will be affected 

equally. Some regions will benefit from climate change, at least in the medium term, and the American 

Midwest is one such region. Who would complain about experiencing warmer winters, slightly warmer 

summers resulting in longer growing seasons, no droughts, lower heating costs, and better crop yields? 

NASA’s climate spokesperson cautions this view by observing “Some areas of the world, such as the Great 

Lakes region of the U.S., stand to experience some improvements in their local climates. However, the 

negative impacts of global warming on agriculture, health, economy and environment far outweigh any 

positives for the globe.” 

With that said, given the current conditions on the ground today, it is easy to understand why many 

Midwesterners are climate-change Skeptics.   

The Improving State of the World  
The timeframe of the climate-change phenomenon usually is measured from the beginning of the industrial 

revolution through today. If the world has been slammed by the effects of climate change during that period, 

one would expect to find evidence of a decline in mankind’s health and well-being during that period. Instead, 

we see the opposite.  

In the last 100 years, almost by any measure, the world has seen dramatic improvements in life expectancy, 

per capita income, food security and various health-related metrics. (Lewis) Coincidentally, that same 100-year 

timeframe has seen the rise of oil and gas industries, which fundamentally is linked with the rise of the modern 

market economy. One might find it hard to imagine where humans would be without the beneficial byproducts 

generated from fossil fuels. COVID-19 pandemic aside, the pros of a fossil fueled economy continue to produce 

unparalleled benefits such as: 

• The gap in basic living standards is narrowing, with an unprecedented number of people in the world 

escaping poverty, hunger, and disease. (Human Development Report 2019) 

• Annual deaths from climate-related disasters declined by one-third between 2000-2009 and 2010-

2015 to .35 per 100,000 people, which is a 95% reduction since the 1960s, not due to fewer disasters, 

but better capabilities in dealing with them. (International Disaster Database) 
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• Between 2007 and 2017, death rates from air pollution declined worldwide by almost one-fifth and by 

one-quarter in China. (Roser) 

• Health progress has been remarkable. People have more access to water, sanitation, health care and 

vaccines than ever. From 2007 to 2017, the incidence of malaria in Africa declined almost 60%. 

(Norberg A15) 

• In the past 10 years, global life expectancy increased by more than three years, mostly linked to the 

prevention of childhood deaths. (Norberg A15) 

As people become wealthier, they start to become willing and able to sacrifice some of those gains to get a 

cleaner environment. (Zweig B2) The more affluent a society, the better equipped it will be to deal with the 

negative effects brought on by climate change. And this adaption is not just higher sea walls and stricter 

building codes, but includes better air conditioning and refrigeration, stricter emission statutes, better forestry 

policies, early warning systems, and expanded public health departments. (Nordhaus C3) 

When trying to weigh the costs versus the benefits of mankind’s fossil fuel use, one key consideration must be 

that for the foreseeable future, there is no alternative that would deliver the same prosperity. Meanwhile, it is 

prudent for Americans to fund climate adaptation and mitigation technologies and projects as long as the cost 

incurred is deemed worthwhile, given the potential benefits. 

Adaptation and Mitigation  
Climate-change Believers naturally will look to the authoritative reports for suggestions on what can be done 
to adapt to (reduce risks from today’s changed climate conditions and to prepare for impacts from additional 
changes projected for the future by adjusting to new conditions) or mitigate (reducing the severity of) climate 
change. The “Fourth National Climate Assessment” from 2018 contains two sections devoted to adaptation 
and mitigation.   

Here are some of the findings from this report: 

“Successful adaptation also requires the often-unfamiliar challenge of using information on current and 

future climate, rather than past climate, which can prove difficult for those lacking experience with 

climate change datasets and concepts.” 

“Achieving the benefits of adaptation can require up-front investments to achieve longer-term savings, 

engaging with differing stakeholder interests and values, and planning in the face of uncertainty. But 

adaptation also presents challenges, including difficulties in obtaining the necessary funds, insufficient 

information and relevant expertise, and jurisdictional mismatches.” 

“Effective adaptation can also enhance social welfare in many ways that can be difficult to quantify and 
that people will value differently, including improving economic opportunity, health, equity, security, 
education, social connectivity, and sense of place, as well as safeguarding cultural resources and 
practices and environmental quality.” 

“A significant portion of climate risk can be addressed by mainstreaming; that is, integrating climate 
adaptation into existing organizational and sectoral investments, policies, and practices, such as 
planning, budgeting, policy development, and operations and maintenance.” 
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Good grief! What a bunch of useless verbiage.  

At the end of the Mitigation section the following statement appears: 

“As of the writing of this report, business-as-usual projections of U.S. carbon dioxide and other 
greenhouse gas emissions show flat or declining trajectories over the next decade with a central 
estimate of about 15% to 20% reduction below 2005 levels by 2025.” (U.S. Global Change Research 
Program) 

The above statement reveals the U.S. is well on its way to climate-change mitigation without any policy 
changes.  

Climate Change Bias  
In an environment where the mass media has completely bought into the draconian climate-change narrative, 

the biggest challenge for the impartial student of climate change is identifying objective information.  

The media’s almost weekly climate change article conforms to a template which, if it wasn’t as serious a 

subject, is almost comical. Typically, these types of articles have five parts: an eye catching “the world is 

doomed” variety of headline; a lead paragraph referring to a recently released study warning of dire, near-

future climate consequences due to humanity’s bad-energy behavior; a reminder that even if we rapidly and 

substantially reduce global emissions, and thus, keep global warming below 2⁰C relative to pre-industrial 

levels, all sorts of  bad things will happen; references to all authors’ scientific bona fides; and a quote by one of 

the authors to the effect of “these results really surprised us.” The article will be accompanied by a picture 

showing either wildfires, dried-up lake beds, billowing smoke from a steel mill, polar bears stranded on ice 

floes, or profusely sweating people walking on parched surfaces (or whatever best applies to the study being 

described and its target market).  

When readers are repeatedly bombarded with these types of alarmist, climate-change stories, regardless of 

their merit, it is easy to understand how eventually many will rally to the cause, especially when, the other side 

of the story, which goes unreported, is that those who reject planetary emergency scenarios are branded as 

anti-science, Deniers, or greedy polluters.   

Following are a few examples of media biases where, when further investigated, the conclusions did not match 

the headlines: 

The Science is Clear 
One aspect of the climate debate is how adherents invoke the word “science” to underscore their belief in 

climate change as in the oft mentioned quote: “the science is clear: global warming is real.” The implication is 

that if you believe in science then it follows that you must believe in global warming, and if you don’t believe 

the science, then you must be some kind of Neanderthal hiding under a rock.  

Which raises the question, what exactly is meant by the word “science?” A common definition is “a systematic 

enterprise that builds and organizes knowledge in the form of testable explanations and predictions about the 

universe.” The problem with this definition, as it relates to climate change, is that there is no way to test 
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variables in the world’s climate. Emissions cannot be shut off for a decade in order to see how the climate 

responds. The closest we may come to such a controlled climate experiment is the temporary reduction in 

fossil fuel use during the 2020 COVID-19 outbreak, but we are told that even this event only reduced emissions 

by 7% for one year, which won’t invoke any change in the long-term climate outlook.  

As far as providing verifiable predictions in climate science, one would need to validate the global warming 

predictions as offered by the multitude of climate change computer models. But because it takes decades to 

determine whether or not these predictions actually pan out (climate vs. weather), we are left with estimating, 

in the present, how accurate the models are in predicting the future. Given the wide range of forecasted 

climate results by the most authoritative sources, with confidence levels varying up to 50% of predicted values 

(3°C plus or minus 1.5°C), climate science fails in this portion of the definition as well.  

Thus, an argument can be made that climate science, at least in a formal sense, fails to meet the definition of 

science.  

Another way to look at what is defined as science is through an encounter where there is an attempt to 

remove subjective prejudices that create ideology rather than truth. Climate science became politicized when 

it became difficult to separate scientific advice from political positions. What should be important is identifying 

the truth of a matter versus “you have your interpretation of the data and I have mine.” (Goldman) 

A way to measure how prejudice sneaks into scientific inquiry is to examine its funding sources. According to a 

report by the U.S. Government Accountability Office, “Federal funding for climate change research, 

technology, international assistance, and adaptation increased from $2.4 billion in 1993 to $11.6 billion in 

2014, with an additional $26.1 billion for climate change programs and activities provided by the American 

Recovery and Reinvestment Act in 2009.” (Moore) 

When scrutinizing which scientists are successful in securing government (and philanthropic) grants to study 

climate change, it is apparent that scientific experts who receive grant money support the government’s 

position on climate change verses those who did not. (Lipman) Would a newly minted climate researcher at a 

large university begin his or her career publishing papers in opposition to the “settled science” of climate 

change? It would likely be the last government grant his or her lab ever receives.  

Reporting the IPCC Fifth Assessment Findings 
The “Fifth Assessment Report” of the IPCC made the following summary statement: 

The evidence for human influence on the climate system has grown since the IPCC “Fourth Assessment 

Report.” It is extremely likely (defined as 95%-100% probability in the author team’s judgement) that 

more than half of the observed increase in global average surface temperature from 1951 to 2010 was 

caused by the anthropogenic increase in GHG concentrations and other anthropogenic forcings 

together. (IPCC Fifth Assessement Report, Climate Change 2014 Synthesis Report for Policymakers 5) 

A casual reader of climate articles easily will come away with the impression that global climate change is 

all due to mankind’s sinful behavior, yet the most authoritative piece of climate literature states mankind’s 

contribution only constitutes “more than half” without noting what makes up the other half.  
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Fossil Fuel Conspiracy  
Bill McKibben is an environmental activist, author, and founder of an international climate campaign 

organization. He authored an article in the April 2020 issue of Fortune Magazine using alarmist, end-of-times, 

and misleading rhetoric to punctuate his climate-change beliefs. For example, McKibben makes statements 

such as “people have come to understand the degree to which the fossil fuel industry covered up its early 

knowledge of global warming,” . . . “the fossil fuel phase out isn’t coming fast enough to meet the scientific 

targets necessary to mitigate the climate crises,” and “there is an emerging agreement . . . that if the transition 

to clean energy goes at the pace the oil and coal lobbyists would like, the planet will “break.” (McKibben) 

Words such as, “cover up,” or “necessary targets,” and “the planet will break,” aren’t the language of an 

objective journalist. A climate coverup is a figment of the climate lobby’s imagination and the statement that 

the planet will break is preposterous. One might want to further ask exactly how the planet would break? 

Actually, the planet will carry on quite as it has for four plus billion years, regardless of the temperatures 

experienced in 2100, but maybe only slightly less comfortable to certain species.   

McKibben continues:   

“’We cannot rule out catastrophic outcomes where human life as we know it is threatened.” Quoting 

many groups from the International Monetary Fund to the UN’s Intergovernmental Panel on Climate 

change, the report said policymakers have no choice but to force the transition off coal, oil and gas 

because a business-as-usual climate policy “would likely push the earth to a place that we haven’t seen 

for many of millions of years, sweeping the planet past irrevocable tipping points as the poles melt and 

the oceans acidify. It is clear that the Earth is on an unsustainable trajectory,” he said. “Something will 

have to change at some point if the human race is going to survive.” 

Some journalists create stories that attract attention by utilizing alarmist tactics and unsound warnings. In 

truth, humans will always find a way to adapt—that is human nature. There are many more risks to human 

survival, such as nuclear war or unchecked pandemics, than the risks potentially posed by climate change.  

Saving the Earth 
Alden Meyer, a member of the Union of Concerned Scientists, commented at the conclusion of the 2019 

United Nations Climate Change Conference, “I have never seen the almost total disconnection we’ve seen 

here…. in Madrid between what the science requires and what the people of the world demand and what the 

climate negotiators are delivering.”    

Members of the media typically quote people, such as Meyer, in this case, to reinforce their world view. First, 

science doesn’t demand anything—science is defined as the systematic study of the structure and behavior of 

the physical and natural world through observation and experiment. Science isn’t an opinionated person; it is a 

method. Secondly, the people of the world, or at least a majority of them, aren’t demanding the action Meyer 

suggests, otherwise the Believers’ policies would have been adopted long ago.   

Starkest Warnings to Date of the Consequences of Climate Change  
After the 2018 “Fourth National Climate Assessment” report was released, climate journalists needed to 
characterize the 1,450-page report in a headline and a few paragraphs for the public to become better 
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informed on what was contained in the report. In a November 23, 2018, New York Times article written by 
reporters, Coral Davenport and Kendra Pierre-Louis, opened with the headline, “U.S. Climate Report Warns of 
Damaged Environment and Shrinking Economy” and the following lead paragraph: 

WASHINGTON — A major scientific report issued by 13 federal agencies on Friday presents the starkest 
warnings to date of the consequences of climate change for the United States, predicting that if significant 
steps are not taken to rein in global warming, the damage will knock as much as 10 percent off the size of the 
American economy by century’s end.   

Nowhere, in Assessment, does it cite the section or methodology that went into arriving at the 10% prediction 
figure. It is not there—not in the summary section or in any of the detailed pages. What was in the report was 
this sentence:   

“The continued warming that is projected to occur without substantial and sustained reductions in 
global greenhouse gas emissions is expected to cause substantial net damage to the U.S. economy 
throughout this century, especially in the absence of increased adaptation efforts. With continued 
growth in emissions at historic rates, annual losses in some economic sectors are projected to reach 
hundreds of billions of dollars by the end of the century.” (Wuebbles and Hibbard) 

OK, the Assessment mentions hundreds of billions of dollars of annual losses, but where did the 10% 
difference of GDP come from? 

Working backward is what one could suspect the reporters did. At the very end of the report, in the Mitigation 
section, there is a graph (a copy of which is on the next page), showing direct damage to the U.S. Economy in 
future temperature scenarios. Assuming the Higher Scenario (RCP 8.5—see previous section) of carbon 
emission that predict a temperature change of 9°F, it corresponds on the graph to an estimated 6% loss of U.S. 
GDP, but only by using the upper range of confidence interval.  

Many Skeptics believe that the higher RCP8.5 scenario is highly unlikely. Moreover, the upper boundary of the 
confidence interval (the gray shaded part of the graph), used as part of the calculation, is a statistical no-man’s 
land. Regardless, does anyone really believe a citizen of this country in 2100 will feel any worse if today’s GDP 
is only 4.52 times as large versus one that could have been 4.97 times as large? 

An unbiased reader of this warning should conclude that while it will likely cost a lot of money for future 
generations to mitigate and adapt to the effects of climate change, those efforts are likely to be easily 
affordable.   
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Estimates of Direct Economic Damage from Temperature Change (Reidmiller and Avery, Fourth National 

Climate Assessment Volume II Impacts, Risks, and Adaptation in the United States)10 

Shame on Us 
TIME magazine awarded its “Person of the Year” in 2019 to Greta Thunberg, the teenager from Stockholm, due 

to her stringent climate change call to action. She is best known for her speech to the General Assembly of the 

United Nations when she declared, “We are in the beginning of a mass extinction and all you can talk about is 

money and fairy tales of eternal economic growth—how dare you!” She continues; “Oceans will rise. Cities will 

flood. Millions of people will suffer.” 

TIME admitted that Thunberg has no magic solution to climate change, but “she has succeeded in creating a 

global attitudinal shift, transforming millions of vague, middle-of-the-night anxieties into a worldwide 

movement calling for urgent change. She has offered a moral clarion call to those who are willing to act, and 

hurled shame on those who are not.” 

It’s kind of sad, really. Author, Ted Nordhaus, comments: 

“In the real climate debate, no one denies the relationship between human emissions of GHG and a 

warming climate. Instead, the disagreement comes down to different views of climate risk in the face of 

multiple, cascading uncertainties.” He continues, “Most (Believers) do not believe that runaway climate 

change or a hothouse earth are plausible scenarios, much less than human extinction is imminent. And 

most (Skeptics) recognize a need for policies to address climate change, even if they don’t support the 

radical measures that Ms. Thunberg and others demand.” (Nordhaus C3)   

 
10 Figure 29.3: Estimates of Direct Economic Damage from Temperature Change, Fourth National Climate Assessment. 
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The problem with the Greta Thunberg phenomenon is that nothing she says about mass extinction is even 

remotely supported in any of the IPCC or the “National Climate Assessment” reports. If Believers trust in 

science, how is it that they support a self-designated spokesperson who makes claims not based on science? 

CNN columnist, John Sutter, had this to say when the COVID-19 pandemic pushed climate change off the top 

of some people’s minds:  

“We can and should make the same shift in attitudes toward fossil fuels—stigmatizing flying, driving gas-

guzzlers, eating beef, and so on. And, more importantly, because climate change is a system problem, not 

just an individual one, we can change our attitudes toward politicians who enable the status quo.” 

Is it acceptable for Sutter to stigmatize the gas guzzling, flying, and beef eating public who have made these 

individual choices based upon all available information about climate change, but is it not acceptable to 

stigmatize him for being a climate alarmist?   

Arguments are not won by attempting to shame an opponent. With that said, it would be a mistake to assume 

youthful, climate activists, such as Thunberg, aren’t having an effect on sustainability policies across the globe.  

Corporations Take Notice  
Climate activists are using another tactic to encourage investors and bankers to take action by demanding the 

divestment of coal, Canadian oil sands and arctic drilling. Indeed, environmentally conscientious investors, 

such as BlackRock—one of the world’s largest mutual fund investors—declared it “recognized that climate risk 

is investment risk” when it announced the culling of its portfolios of fossil fuel-based companies.  

Corporate SEC filings now routinely make references to future risks from climate change, but recently have 

turned these disclosures into a marketing opportunity. Companies tout what they are doing to “save the 

planet” or to “combat climate change” all, of course, of which is “all rooted in climate science.” (Milloy A17) 

One only needs to pick up any annual report to see how corporations are convinced they must pay homage to 

the green revolution despite the fact that any one company, regardless of its size, would have insignificant 

effects on overall emissions. For example, Apple claims, in its 2019 “Environmental Responsibility Report,” that 

it is committed to “significantly reducing emissions to address climate change.” However, in the same report, it 

calculates that its total carbon footprint is 25.2 million metric tons of CO₂, which amounts to less than .05% of 

the world’s total.    

As Wall Street Journal columnist, Greg Ip, commented: 

“But for all its attractive symbolism, divestment (in fossil fuels) isn’t going to shrink the fossil-fuel 

industry. Capital and oil are the world’s two most fungible commodities. Choke off one source of money 

– say, bank loans – and another will fill the void. Leave one deposit of oil and gas in the ground, and 

there are lots of others to exploit.  The hard reality is that as long as demand for oil, gas and coal keep 

growing, supply will find a way to meet it.” (Ip A2) 

Heat Waves in Context  
The executive summary of the U.S. government’s “Climate Science Special Report” issued in 2017, states: 
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“The last few years have seen record-breaking, climate-related weather extremes, and the last three 

years have been the warmest years on record for the globe.” 

Yet, buried deep in the report, is a more nuanced statement: 

Changes in warm extremes are more nuanced than changes in cold extremes. For instance, the warmest 

daily temperature of the year increased in some parts of the West over the past century but there were 

decreases in almost all locations east of the Rocky Mountains. In fact, all eastern regions experienced a 

net decrease, most notably the Midwest (about 2.2°F [1.2°C]) and the Southeast (roughly 1.5°F [0.8°C]). 

The decreases in the eastern half of Nation, particularly in the Great Plains, are mainly tied to the 

unprecedented summer heat of the 1930s Dust Bowl era, which was exacerbated by land-

surface feedbacks driven by springtime precipitation deficits and land mismanagement. (Wuebbles and 

Fahey) 

Consider the different perception that results from the statements: “heat waves are no more common now 

than they were in 1900” versus “heat waves have become more frequent since 1960.” Both statements are 

true, but each alone fails to tell the full story. (Koonin) 

Climate Change Will Cause Food Shortages 
In August 2019, the IPCC issued a “Special Report on Climate Change and Land” as part of the Sixth Assessment 
cycle to be finalized in 2021. (Shukla). National Geographic summarized the report saying: 

“The impacts of climate change on land are already severe and will substantially increase food prices, 
risking widespread food instability, says a new report from the Intergovernmental Panel on Climate 
Change. The Special Report on Climate Change and Land warned that a food crisis looms, especially in 
tropical and sub-tropical regions, if carbon dioxide emissions go unchecked. Rising temperatures may 
also reduce the nutritional value of crops and will significantly reduce crop yields, the report said.” 

Yet, at the same time, the U.N. Food and Agriculture Organization reports new records were set for global 

corn, wheat and rice production five years running through 2017, which is the most recent year for which data 

are available. How is this possible? (Taylor) 

Taylor writes: “What sense does it make to blame declining yields in a small portion of the world on global 

warming without crediting global warming for global gains?” 

The most recent data on crop yields in the United States documents record yields and if food insecurity is a 

concern, it is a social-economic problem, not due to global warming. The Wall Street Journal reported:  

The U.S. corn supply—already projected to reach near record levels—is continuing to grow, thanks to 

supportive weather in the Midwest that has improved crop yields. “Today’s report indicates that Illinois, 

Indiana, Iowa, Missouri, Nebraska and Ohio are forecast to have yields above a year ago, with record 

high yields expected for Minnesota and South Dakota,” the USDA said. (Maltais) 

https://www.ipcc.ch/
https://www.ipcc.ch/
https://www.ipcc.ch/report/srccl/
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In fact, the U.S. Department of Agriculture reports, in the last 30 years, U.S. corn farmers have increased yields 

as measured by bushels-per-acre by 43%.  

Of course, when considering crop yields across the U.S., one factor that must be considered, other than 

climate change, is the advancing technology in Agri-science. Yet, farmers worldwide have found ways to 

mitigate and adapt to changing conditions resulting in increased production and yields despite the doom and 

gloom predictions of agricultures’ demise by the IPCC.  

Nine Years Left 
During the 2020 Presidential campaign Joe Biden delivered an address focusing on climate change where he 
delivered the dire warning that the world has only nine years left before catastrophe sets in. I quote: 
 

“Science tells us we have only nine years left before the (climate) damage is irreversible. The alternative 
is to continue to ignore the facts, deny the reality, focus only on the technology of the last century vs. 
defining the technology of this century. It is just plain un-American not to.” 
 

Presumably, Biden’s reference to 2030 comes from a headline in The Guardian concerning the 2018 IPCC 
Special report stating, “the UN warns that we have 12 years to limit climate change catastrophe.” (Watts)  
But the IPCC report doesn’t say that. Instead, it states that if governments want to limit global warming to 
1.5°C above preindustrial levels (which is a political goal, not a scientific one), they must reduce greenhouse 
gas emissions by about half by 2030 and to net zero by around mid-century. 
 
During 2020, if the world’s most significant reduction in GDP in the history of economic recordkeeping only 
managed to reduce GHG emission by 7%, it is hard to imagine what must happen to reduce emissions in 
half by 2030.   
 

Bias Summary 
The issue with media bias: the climate media’s one-sided, non-investigative, doom-and-gloom support for the 

climate-change narrative significantly hinders public understanding of the issue. The debate is no longer about 

science; it is about smashing anyone who dares to differ from the journalist’s point of view. One gets the 

feeling that many climate reporters are more interested in repeating the climate change storyline vs. seeking 

an understanding of a complicated subject.  

The aforementioned examples are intended to demonstrate that some simple background reading, coupled 

with basic mathematics, would lead a climate Skeptic to a more balanced conclusion versus what gets 

reported. By saying a crisis as devastating as the COVID-19 event will not even put a long-term dent in CO₂ 

emissions, then why, during normal times, would anyone consider the far smaller changes being pushed by the 

climate lobby? If we are doomed; we are doomed. 

The late, Richard Feynman admonished scientists to discuss objectively all the relevant evidence, even that 

which does not support the narrative. That’s the difference between science and advocacy. (Koonin) 
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Climate Change Policies and Choices 

Individual Choices  
For an individual concerned about climate change, the seminal question becomes: What actions can an 

individual take to help make a difference? The theory is that small, individual actions will add up to help overall 

emissions decline. Personal choices might include: 

• Diet, Eating Less Red Meat – Agriculture approximately contributes to 14% of CO₂ emissions, roughly 

equal to transportation 

• Transport – Walk, ride a bike, use rideshare or drive an electric car 

• Energy – Use LED lights vs. incandescent, take colder showers, keep thermostats lower in winter or 

higher in summer 

• Waste – Buy products with less packaging 

• Ecology – Install a garden vs. cement patio  

The problem is that few people, including many Believers, think these individual choices really will make any 

difference within their lifetime. Furthermore, some are unwilling to economically make a sacrifice now for 

uncertain climate benefits in the future.  

Even the pundits are recognizing this reality. Recently, Michael Grunwald of POLITICO Magazine wrote:  

“In recent years, green activists have pivoted away from guilt-tripping us about our carbon footprints 

and embraced a more politically appealing message: Our personal choices don’t really matter, so we 

should stop worrying so much about what we eat or drive and whether we recycle or compost. The new 

environmentally correct message is that only large-scale political and institutional change can save the 

climate, so lecturing ordinary people about using plastic straws and other individual behaviors with 

relatively paltry climate impacts is a distraction from government policies and corporate abuses with 

catastrophic impacts . . .  

One reason climate activists have stopped emphasizing individual behavior is that it’s extraordinarily 

difficult to persuade people to change, even under threat. It’s that individual behavior is basically 

irrelevant, and that harping on it makes institutional change less likely, alienating potential allies with 

victim-blaming and virtue-signaling, bamboozling the public into taking responsibility for problems 

caused by corporations and politicians instead of clamoring for corporate and political accountability.” 

(Grunwald) 

Another climate reporter, in a comment pertaining to how the reduction of emissions due to the COVID-19 

recession won’t even get the world to commit to limiting warming to 1.5° Celsius, said: 

“The crisis shows how challenging the decarbonizing the economy purely through behavioral 

adjustments would be,” Houser said, noting that the individual decisions about not driving or flying 

deliver only limited emissions reductions. “What we need are technological solutions that allow our 

economy to operate at 100% with 5%-8% annual reductions going forward.” (Storrow) 
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The problem with this type of analysis is there is not a technology on the horizon capable of operating the 

economy at 100% while reducing emissions.  

State Policies  

California’s Sky-High Energy Rates 

One of the most beneficial aspects of our constitutional form of government is federalism, or the right of an 

individual state to pass its own laws and statutes if it doesn’t conflict with the federal constitution. States can 

experiment with policies and test the effectiveness of those policies in the hope that a similar, federal law 

would be considered.   

Given the myriad of federal policies proposed by the climate change lobby, it is instructive to look at some 

state-level, climate-change statutes already in the books to gauge their efficacy. 

The first state that comes to mind is California. Starting in 2002, three successive governors signed bills 

increasing the percentage of wind and solar power utilities required for purchase in the State’s effort to 

eliminate fossil fuels. (Blunt A12) Blunt estimated that these regulations have caused the Pacific Gas & Electric 

Company to pay five times the going rate for renewable energy contracts at a cost to the utility of $2 billion 

per year.  

One regulator opined, “It’s a challenge to balance between the safety aspects and the need for policy 

deliberation.” (Blunt A12)   

As a result, PG&E fell behind in power grid maintenance, which, in turn led to wildfires started by sparks 

emanating from ill maintained power lines. (Malanga) Because State regulators and courts have ruled that 

PG&E is liable for the fire damage, even when they are not negligent, but at the same time have ruled the 

utilities are not liable for costs when they shut off power, the utility’s response has been to aggressively cut 

power, blacking out huge numbers of customers, when conditions were warranted. (Lazear A13)  

The Los Angeles Times reported that California set two records in 2019: the most solar power ever flowing on 

the state’s main electric grid, and the most solar power ever taken offline because it wasn’t needed. (Roth)  

The dilemma is that the renewable power isn’t generated adjacent to where it is needed and, in many cases, 

needs to cross state lines complicating the necessary permitting and financing to build transmission lines. 

Consumers in Tennessee would love to have some of the low-cost power coming from high-wind states such as 

Oklahoma, and Northern California would love to take advantage of the solar power coming from the Nevada 

deserts, which is not an easy problem to solve. 

Californians now pay 50% more than the U.S. average for electricity, frequently have their power cut during 

fire season, and PG&E is in bankruptcy.   

Wisconsin’s 2010 Clean Energy Plan  

In 2010, Wisconsin Governor Jim Doyle, introduced a plan dubbed the Clean Energy Jobs Act, proposing by 

2025, 25% of the state’s energy must come from wind, solar, biomass or other renewable sources. While the 

state Democrats claimed the proposal would lead to the creation of 15,000 high paying green jobs, the state 

Republicans slammed the proposal saying if passed, it would cut 45,000 jobs in the state due to higher energy 
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prices. The state’s largest business lobby, Wisconsin Manufacturers and Commerce, argued the new clean 

energy mandates would drive up utility rates and kill jobs. 

The bill eventually died when the State Senate refused to vote on the measure. Doyle did not run for a third 

term and was succeeded in 2011, by Republican Scott Walker. All talk about 25% of the state’s power coming 

from renewables abruptly stopped. 

Both sides had valid points in the argument for or against the Clean Energy Jobs Act proposal.   

In part, by being unshackled by many expensive mandates, such as a renewable power mandate, the state’s 

economy went on a tear after Scott Walker was elected in 2010. In the states that did pass requirements for 

the rapid transition to renewable energy ten years ago, the advertised green jobs never appeared, and utility 

prices increased dramatically. 

But Doyle was ahead of his time in recognizing that each state must start down the path of increasing its 

percentage share of renewable energy, and in time, the price of that conversion has steadily decreased.  

New York’s Carbon Neutrality Pledge 

In 2019, the state of New York passed the country’s most ambitious climate target legislation yet, with a goal 

of achieving carbon-free electricity by 2040 and a net-zero economy by 2050. One might wonder how this 

could be accomplished. For most of his term, New York Governor Cuomo has been working toward banning 

shale fracking in upstate N.Y. and several pipelines delivering natural gas from Pennsylvania, while New 

Yorkers pay among the highest energy costs in the U.S. A quarter of the population still rely on heating oil, 

which roughly costs $1,000 a year more than natural gas and emits nearly 40% more CO₂. New Yorkers pay 

approximately 40% more for electricity than Pennsylvanians and 15% more than New Jersey residents. 

Ironically, his gas embargo essentially raises New York’s net emissions. (Editorial 1) 

New York was one of only 10 states to suffer a total population decline in 2018-19—its fourth consecutive 

annual decrease after five years of growth, and the largest population drop of any state. (Campanile) How is it 

that politicians get away with endorsing energy policies that don’t make one iota of difference in worldwide 

global warming, while, instead, claiming they are “Green” and making residents pay for it? The answer is, they 

can’t: New Yorkers are moving out at an alarming rate.   
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National Policies  

Transition from Coal to Natural Gas in Electrical Generation 

 

Since 2005, the amount of coal consumed by the electric power sector has dramatically declined while the 

amount of natural gas consumed by the sector has increased, but at a slower rate. For the first time, in 2019, 

the number of BTUs of natural gas consumed by the power industry exceeded the BTUs consumed by coal- 

fired plants. This trend has been an important driver in reducing amounts of U.S. CO₂ emissions because 

burning natural gas emits about one-half of the CO₂ into the atmosphere than the equivalent amount of coal, 

while emissions of other air pollutants, such as sulfur and mercury when burning natural gas, are negligible. 

The reasons for this shift have been both political and economic. Beginning in 2008, the Obama Administration 

targeted the coal industry, instituting a long list of new regulations. The culminating Clean Power Plan called 

for reducing the 2005 power plant carbon dioxide emission levels by 32 percent by 2030. The Clean Power Plan 

was designed to honor the December 2015 international Paris Climate Conference administration’s pledge to 

reduce carbon dioxide emissions.  

In 2016, the Supreme Court issued a stay on the implementation of the Clean Power Plan and the U.S. 

withdrew from the Paris Agreement, which was not ratified by Congress, in 2019. Yet despite the reversals of 

these two Obama policies, the consumption of coal used for power generation has continued to plummet.    

https://www.documentcloud.org/documents/2709346-15A773-West-Virginia-v-EPA-Order-c1.html?embed=true&responsive=false&sidebar=false&text=false
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The transition from coal to natural gas and renewables was largely due to economics vs. administration policy 

as explained by the NY Times:  

“Some large utilities are now planning to sharply cut their coal and gas use in favor of clean and 

abundant wind and solar power, which have steadily fallen in cost. But in the Southeast and other 

regions, natural gas continues to dominate, because of its reliability and low prices driven by the 

fracking boom. Nationwide, energy companies plan to add at least 150 new gas plants and thousands of 

miles of pipelines in the years ahead.” (Plumer) 

Despite the fact that natural gas is far more favorable for the environment than coal, climate critics still 

complain because any new gas powered plant will have a useful lifespan of thirty years, which will delay the 

utopian view of achieving a 100% carbon-free future.   

Again, to quote Plumer: 

“Right now, gas is still the most cost-effective option for us,” said Kenneth Jennings, Duke’s director of 

renewable strategy and policy. One challenge with using more solar power, he noted, is finding a way to 

supply electricity when the sun isn’t shining. Although Duke is installing some large lithium-ion batteries 

to store solar energy for less-sunny hours, the company says batteries still haven’t reached the point 

where they’re as cheap or effective as gas power, which can run at all hours.” 

Social Cost of Carbon 

At the beginning of the Obama administration, officials decided they needed to establish a way to estimate the 

economic damage caused by climate change and to do so in such a way that it could be administered through 

the Environmental Protection Agency, as opposed to passing laws through Congress. What they came up with 

was a concept called the Social Cost of Carbon (SCC) defined as an estimate, in dollars, of the economic 

damages resulting from emitting one additional ton of greenhouse gases into the atmosphere. (Rennert, Social 

Cost of Carbon 101) 

The considered impacts included extreme weather events, such as flooding and deadly storms; the spread of 
disease; sea-level rise; increased food insecurity; and other disasters.  

The SCC gave the Obama administration the legal justification to argue that the benefits of proposed rules 
provided to society outweigh the imposed industrial costs. Federal agencies used social cost of carbon 
estimates to value the climate impacts of the rulemakings.  

The Obama administration initially calculated the SCC at $21 per metric ton, but months before introducing 
the Clean Power Plan, the EPA suddenly raised the social cost of a ton of carbon emissions to an average of 
$36. Subsequently, it was raised to $40 per metric ton, but some argued the SSC should be much higher, 
perhaps as high as $220 per metric ton. (Than) 

Fast forward to the Trump Administration, the EPA recalculated SCC figures to include only demonstrable 
domestic benefits. The social cost estimates dropped to an average of $5 per ton of carbon and $150 per ton 
of methane, which made a big difference in cost-benefit analysis. While Obama claimed the Clean Power Plan 
would yield up to $43 billion in net benefits by 2030, the Trump EPA concluded it would carry a $13 billion net 
cost. (Philips)  

https://www.eia.gov/electricity/annual/pdf/epa.pdf
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One might wonder how these SCC estimates could be this varied between administrations. The answer lies in 
the assumptions used in the calculation. The methodology joins four components: socioeconomic projections 
(estimates of population and economy growth), climate models (climate change due to CO₂ emissions, sea 
level rise, extreme weather events), benefits and damages due to climate model predictions, and a discount 
rate, which brings all of the associated costs and benefits back to a single, present-value number. The 
component most susceptible to misuse is the discount rate. 

A discount rate is like an interest rate except in reverse. For example, if you want to calculate what investing 
$100 today at 3% interest would be worth in four years you would compute: 

    $100 * (1.03)4  = $112.55 

A discount is exactly like an interest rate except it goes backward in time. For example, if you want to know the 
value today of $110 paid in two years at 5% you would compute: 

   $110 / (1.05)2  = $97.70 

If you play with the formula for a bit, it becomes clear that the higher the discount rate, the lower the present 
value will be. Conversely, the lower the discount rate, the higher the present value will be.  

In terms of the SCC calculation, the lower the discount rate used in the modeling, the higher the value will be 
of the resulting Social Cost of Carbon. Not surprisingly, the Obama administration’s EPA used discount rates of 
2.5 percent, 3 percent, and 5 percent in their analysis, whereas the Trump Administration issued guidance that 
recommended including a 7 percent discount rate in benefit-cost analysis of Federal Programs. (Office of 
Management and Budget)  

The choice of discount rate may sound technical, but it makes an enormous difference. Suppose the damages 
from climate change were $1 trillion in the year 2100. Using a 3% discount rate (the Obama administration’s 
central value, and the Trump administration’s low value), it would be worth $86 billion to us today to prevent 
those damages. Using 7%, the upper bound chosen by the Trump administration, it would be worth only $4 
billion.  

When a finance professional is attempting to discount forecasted cash flows from a business, the risk that 
these cash flows will eventually materialize is reflected in the discount rate. For example, a discount rate of 2% 
may be used for valuing a fund that solely invests in government guaranteed bonds (risk free) to a 17.5% 
discount rate (defined as weighted average cost of capital) for a company with highly variable and speculative 
future cash flows. Because of the great uncertainty of the future costs to be incurred due to climate change, it 
is understandable why a neutral party would choose a higher discount rate, rather than lower. 

In the end, it didn’t matter, because in 2017, President Trump signed an Executive Order which, among other 

actions, disbanded the Interagency Working Group on the Social Cost of Carbon and stated that the estimates 

generated by the Interagency Working Group were not representative of government policy. This executive 

order removed the requirement for individual government agencies to employ a harmonized set of SCC 

estimates in their regulatory analyses. (Rennert and Kingdon) 



39 
 

Meatless Mondays 

It is estimated that livestock are responsible for 12% of manmade GHG emissions—more than the entire 

aviation industry—and most of those emissions come from the common cow. (Bloomberg Editorial) Bloomberg 

opines that the world’s system of beef production is on course to destroy itself because a warming planet will 

cause a reduction of wheat output—a product which feeds both humans and cattle. The Bloomberg solution: 

people, at a minimum, should consider going meatless one day a week to presumably result in the reduction of 

GHG emissions due to the culling of the nation’s cattle herd. 

Good enough, if that is an individual’s choice, but not surprisingly, Bloomberg calls on lawmakers to go further 

and rein in meat subsidies rather than letting the industry self-destruct, citing climate scientists who agree that 

eating less meat would help avert the worst-case climate scenario. Bloomberg’s solution: legislatively assist in 

shutting down the industry. The logic behind this is unknown.   

Use of Renewable Energy 

According to the U.S. Energy Administration, despite enormous subsidies, renewable sources currently only 

make up an estimated 17% of U.S. electrical power generation, with wind coming in at 7.3%, hydro at 6.6% and 

solar at 1.8%. Ten years ago, renewables only made up 10.5% of the total. Despite renewable energy’s 

relatively small footprint, compared to other forms of energy generation, wind turbines and solar panels now 

more cheaply produce energy than coal and natural gas when subsidies are included. (Toplensky)  

Currently, a handful of states have plans to achieve 50% or more of their power generated by renewable 

sources by 2030.11 

The biggest problem with solar and wind power generation is that these sources don’t provide reliable power 

when the wind isn’t blowing, or the sun isn’t shining and thusly, requires the use of “base load” plants 

(nuclear, coal or natural gas fired) that can’t be easily turned on or off when customer demand varies. Utilities 

then employ what is known as “peaking plants” or small natural gas or oil-fired plants that can quickly be spun 

up to satisfy customer demands when renewables aren’t generating power.  

The base load problem could be solved if battery technology advances to the point where it can feed demand 

when renewables can’t. Although we are unlikely to have super-cheap batteries anytime soon, some utilities 

are making the effort to use existing technology to store energy. In 2020, NV Energy—a Nevada based utility—

announced a mammoth $1 billion 690-megawatt solar power project, which includes major battery capacity to 

supply the grid after the sun goes down.  

If governments continue offering subsidies for renewable energy, the way is cleared for new transmission 

lines, and the costs for capital equipment would continue to decline, then it is likely renewable energy sources 

will continue to increase their share of U.S. power generation.  

 
11 Since 1999, California, Colorado, Maine, Nevada, New Mexico, New York and Washington all passed laws aimed at 

getting 100 percent of their electricity from carbon-free sources by mid-century, which would eventually mean phasing 
out conventional gas plants. 
 

https://www.catf.us/wp-content/uploads/2019/05/State-and-Utility-Climate-Change-Targets.pdf
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Direct Air Capture 

There are two ways to reduce the amount of greenhouse gases in the atmosphere emitted by human activity: 

either reduce anthropogenic GHG emissions or suck out the GHGs already there. The technology of removing 

GHG from the atmosphere, called direct air capture, is new, expensive, and untested at scale, but according to 

Peter Coy, of Bloomberg Businessweek, the science and costs look a lot more promising than they did a few 

years ago. Coy recognizes that direct air capture isn’t the only solution to climate change, but a tool that needs 

to be considered. Following explains his position: 

“Because emissions reduction alone won’t be enough to stop the planet from heating up. Some emissions 

will continue for decades – battery-powered passenger jets remain a remote prospect, for example. As for 

negative-emissions technologies, there’s not enough room for all the forests we’d need to plant to stop 

global warming. Ditto for croplands for growing biomass for fuels. And equipping smokestacks to capture 

carbon won’t be enough, as half of all emissions come from less concentrated sources.” (Coy) 

The direct carbon capture technology, which is closest to commercialization, is called carbon dioxide (CO₂) 

capture and sequestration or CCS. A technology which involves chemically capturing CO₂ emanating from 

sources such as smokestacks, ambient air or oil drilling byproduct, it then injects it underground into stable 

rock formations hopefully forever. One beneficial byproduct of the process is that, in the right places, the 

injected gas can be used to increase the underground pressure, thus forcing more oil out of the ground in 

declining fields. Some might call this recycling at its best. 

In 2018, Congress passed the Bipartisan Budget Act, which contained a section to provide performance-based 

tax credits for carbon capture projects that could securely store the captured CO₂ in geologic formations, such 

as oil fields and saline formations. Observers hope the measure will do for carbon capture and sequestration 

technology what similar tax credits have done for wind and solar.  

According to author, Jeffrey Ball, “Carbon capture presents heavy industry and all who profit from it with the 

possibility of switching in the public eye from climate villains to climate saviors—without abandoning their 

reliance on fossil fuel, and largely at public expense.” (Ball) 

Although it will take time before both the technology and the pipe-line capacity become available, by providing 

companies this tax credit, the government is demonstrating leadership in an effort to reduce atmospheric CO₂.   

Moving to Electronic Vehicles (EVs)  

According to the EPA, in 2017, 29% of U.S. greenhouse gas emissions came from the transportation sector and 

about half of that amount came from passenger cars and light-duty trucks, including sport utility vehicles, 

pickup trucks and minivans. During the period of 1990 through 2017, total transportation GHG emissions have 

increased in large part because of the increased demand for travel, offset by the greater efficiency of gasoline 

powered engines, which have increased every year since 2005. 

An important question to ask Believers is what the effect on climate change would be if U.S. auto and truck 

emissions were, say, cut in half? Again, according to the EPA, the U.S. roughly accounts for 15% of the world’s 

total GHG emissions. Thus, cutting U.S. auto and truck emissions in half would save the world’s GHG emission 

amounts by only about 1.1%—14.5% (half of 29%) * 15% (U.S. emissions vs world’s) *50% (hypothetical cutting 
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emissions in half). Would a 1.1% reduction in worldwide GHG emissions brought on by a 50% reduction in 

gasoline powered vehicles in the U.S. have a material effect on climate change? Highly doubtful.  

Meanwhile, out of the 78.2 million total car and light-truck sales around the world in 2019, only 2.2 million 

were EVs. Further, most government policies tend to focus on passenger transport, missing the fact a 

significant portion of transportation emissions emanate from large-truck freight haulers. Due to the extra 

weight and shorter range of batteries, long-haul trucks are harder to electrify.   

The incompatibility of EV charging stations is also an issue. Tesla charging stations only work on Teslas. That 

would be similar to going to a filling station and finding the available gas only works for Fords. Without the 

non-specific infrastructure in place, it will be a long time before plug-in vehicles can come close to supplanting 

fossil fueled powered vehicles.  

Nuclear to the Rescue? 

If there is ever a game changing positive effect on climate change, it is nuclear power. Checking all the boxes 

for clean energy, this source of electricity: it provides baseload power 24/7 unlike wind or solar, it is a proven 

scalable energy source, and it produces nearly carbon-free emissions. According to the U.S. Energy Information 

Administration, today there 58 commercially operating nuclear power plants with 96 nuclear reactors in 29 

states.  

Unfortunately, trying to grow this fleet of new nuclear reactors has become increasingly difficult for a 

multitude of factors.   

In 2017, two nuclear power plants in South Carolina, jointly owned by the SCANA Corporation and the Santee 

Cooper utility, were canceled after being under construction since 2013. The original cost of the two reactors 

was estimated at $9.8 billion. The only other project still under construction, the Georgia Power Vogtle project 

near Waynesboro, GA, is still years from completion and the cost estimate has doubled from the original $14.1 

billion to now more than $25 billion. In 2010, President Obama announced an $8.3 billion federal government 

loan guarantee to help finance the project. Given the huge amounts of capital required for nuclear projects, 

federal loans are considered essential in encouraging public companies to take the risk in constructing new 

nuclear plants.  

Westinghouse, the primary construction contractor and designer of both plants, filed for bankruptcy 

protection in March 2017, and emerged from Chapter 11 in August 2018, after being purchased by a private 

equity firm. 

The escalating costs of bringing a nuclear plant online makes it increasingly difficult for the industry to 

compete with natural gas fired plants, particularly given the reduction of gas prices. The equation has also 

changed for renewables, which, as an industry, has seen significant reduction in costs for new equipment in 

recent years.  

Nuclear power also must contend with the deadly accidents at Chernobyl and Fukushima, which remain firmly 

imprinted in the public’s mind.   
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As a result, according to the International Energy Agency, the amount of electricity generated by nuclear 

power plants has declined by 13% between 2000 and 2017. (Hodari B2)  

Interestingly, environmentalists succeeded in causing the Diablo Canyon California nuclear power plant to 

close within five years, primarily due to earthquake related concerns. Diablo produces almost 25% of 

California’s carbon-free power, on a 24/7 basis, whereas the nearby Gemini Solar Project generates only 30% 

of Diablo’s power and, of course, only when the sun shines. (Dyson) 

Nuclear energy is an immensely effective technology and one must wonder why government has not more 

fully backed subsidizing the industry. If we are to have a carbon-free future and nuclear is the only technology 

providing substantial base load capacity, we need to recognize this fact and push for policies that place nuclear 

on par with other renewable energy governmental subsidies.  

Carbon Tax 

One of the rare areas of agreement between Believers and Deniers is the institution of a sensible carbon tax 

that can simultaneously be structured as pro-growth and anti-carbon. 

A carbon tax proposal by James Baker and George Shultz, envisions a $40-per-ton tax on carbon emitters that 

would increase every year by roughly 5%. Money collected would be returned to citizens at a rate of $500 per 

person each year. A goal of the tax is to affect incentives for consumers, business owners and investors, and 

possibly change their behavior, resulting in a higher price of gasoline.  

As rational as a carbon tax may seem, the public at-large, isn’t buying it. The last carbon tax referendum in the 

State of Washington failed by 57% to 43%. If climate tax legislation won’t pass in a progressive enclave such as 

Washington, it is difficult to imagine it passing elsewhere in the country.  

The Green New Deal, et al. 

The Green New Deal is proposed legislation seeking, among other things, to “solve the climate crisis by 

combining quick action to get to net-zero greenhouse gas emissions and 100% renewable energy by 2030.” 

The legislation, which was submitted by several Democratic representatives in February 2019, is a loose 

framework of ideas that does not lay out guidance on how to implement these policies. The proposal created a 

lot of publicity for its authors by the liberal press but was never taken up by the Democratic leadership for a 

vote. 

Despite the fact that removing internal combustion engines from the roads or expanding high-speed rail to 

largely eliminate air travel would require nothing short of revolutionizing transportation, all of the Democratic 

contenders for the 2020 Presidential nomination endorsed many of the ideas contained in the scheme. For 

example, the Bernie Sanders agenda included: 

• $2.2 trillion to help small businesses and families in “weatherizing and retrofitting.” 

• $2.1 trillion to help companies and families “trade in their fossil fuel-dependent vehicles for new 

electric vehicles.” 

• $607 billion for a “regional high-speed rail system.” 

• $407 billion to “replace all school and transit buses with electric buses.” 
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• $216 billion for truck drivers to “replace all diesel tractor trailer trucks.” 

• $36 billion to help people “transform their lawns into food-producing or reforested spaces.” 

At some point, the eyes glaze over. (Editorial 2) 

As though the drafters of the GND couldn’t help themselves; the proposal also includes sections unrelated to 

climate, such as guaranteeing “a job with a family-sustaining wage, adequate family and medical leave, paid 

vacations, and retirement security to all people of the United States.” Clearly, the authors are using an 

environmental issue as a pretext for the government takeover of the free-market economy.    

If the GND or anything like it is signed into law, the United States will eliminate all their carbon energy jobs 

while China will continue burning fossil fuels, and there won’t be an iota of change in the trajectory of climate 

change. The scary part is, if the Democrats capture all three branches of government in 2020, some or all of 

the GND may become law.  

International Policies   
According to the European Commission Joint Research Center, between 2000 and 2018, total CO₂ emissions in 

the U.S. grew 4%, while in China, during the same timeframe, emissions increased by 470%. The Chinese have 

been adding coal-fired power plants to the grid at a rate of one large plant every two weeks. (Vaughan) China 

has signed the Paris accords, but its CO₂ emissions are exploding and anyone who thinks they are giving 

anything more than lip service to the Paris agreements is naïve. The U.S. has withdrawn from the Paris 

Agreement, yet U.S. emissions are now decreasing. What is wrong with this picture? 

China’s Auto Fleet 

As China’s economy has evolved from almost third world status to the second largest economy in the world, a 

byproduct of that growth has been an exploding automobile market. China is the world’s biggest emitter of 

CO₂, due in part, to its fleet of gasoline powered autos. In order to get a handle on smog and CO₂ problems, 

China’s policymakers have made a major shift to the use of EVs vs. gasoline powered automobiles, setting a 

goal, by 2025, of having one out of every four new cars sold to be electric. (Editorial 1 B12) No other country 

comes close to China in terms of the scale and adoption of new-energy vehicles, largely because of a 

government subsidy averaging $10,000 per vehicle. Two problems occur with this policy:   

• While China’s encouragement of EVs may be great progress for their smog problem, it does nothing for 

the CO₂ emissions when most of the power needed to recharge all these batteries comes from coal- 

fired plants. China’s EV policy increases, not decreases, its carbon footprint. 

• When the government slashed the EV subsidy in June 2019, sales of EV vehicles fell off a cliff, declining 

28% from the prior year. As seen in the U.S., encouraging an EV industry will take large and long-term 

economic incentives for the industry to reach scale.   

Asia’s Offshore Wind Projects can Contribute to Base Load Capacity 

Between 2019-2025, Asia and Europe plan for a combined 66 gigawatts of offshore wind projects, which dwarf 

the North America investment plans, which total only 8 gigawatts of capacity. Europe currently has the most 

installed capacity for offshore projects, having installed 18 gigawatts of capacity by the end of 2018. Now Asian 

countries are getting in on act with Taiwan, Japan and China, all promoting policies clearing the way for 
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offshore wind farms. The advantage of offshore wind farms is that they can supply a steady supply of power 

and face less opposition from property owners than onshore projects. The disadvantage is that they tend to 

cost more than their land-based cousins. (Davis B3) 

Maritime Vessels—a Rare Example of Cooperation 

Throughout most of history, ocean going vessels dumped waste overboard—or up their stacks—while 

journeying over vast expanses of seas. Today, the chief pollutant of maritime travel comes in the form of 

harmful sulfur emissions generated by the ships’ internal combustion power plants.  

Most sea going vessels burn what is known as bunker fuel—a generic term applied to fuel oil which are the 

heavy, residual oils left over after gasoline, diesel and other hydrocarbons are extracted from crude oil during 

the refining process. Mixed with up to 10% of lighter fuel to increase its flow characteristics, it becomes a 

cheap fuel used in shipping (Penner).   

The third UN International Maritime Organization (IMO) study released in 2014, concluded that maritime 

emissions are responsible for up to 2.5% of global GHG emissions contributing to acid rain and the acidification 

of the oceans. The same report estimated seaborne trade emissions could grow from 50% to 250% by 2050 

under a business-as-usual scenario.   

Fortunately, for the last two decades the IMO has been working on standards to limit the amount of sulfur fuel 

oil allowed on the world’s shipping stock. Effective on January 1, 2020, worldwide regulations went into effect 

limiting, by as much as 85%, the amount of sulfur allowed in fuel oil used on ships operating outside 

designated emission control areas. Shipping companies have two choices to comply to the rules: either use 

low-sulfur bunker fuel or install on-board exhaust scrubbers that trap sulfur created by the engines.  

Compliance is not cheap. A scrubber installation can cost as much as $2-$4 million per ship while the cost of 

burning low-sulfur fuel can cost an extra $500,000 beyond the normal bill of $2 million for a typical 25-day 

voyage from the Middle East to Japan. (Reuters) 

It remains to be seen how soon the world’s refining industry will gear up to produce the low-sulfur fuel and 

then when it is available, how many shippers will ignore the rules. Ideally, there is reason to remain optimistic, 

that the IMO rules will become standard practice. In 1990, the U.S. passed the Acid Rain Act as part of the 

Clean Air Act, which greatly restricted the amount of emissions allowed of SO2 and NOX generated by power 

generation units and boilers. The legislation was successful in meeting its goals because the power generation 

industry has a limited number of plants, making regulations easier to enforce. Although there are an estimated 

60,000 worldwide ships affected by IMO policies, compliance will be far easier to enforce than similar 

regulations for millions of autos. 

The reduction of SO₂ coming from ocean going vessels is a rare and welcomed international accomplishment in 

reducing emissions to the atmosphere despite the fact it will cost more to all parties along the supply chain.  

The world economy can easily absorb the increase in costs.   

Germany’s Investment in Renewables at the Expense of Nuclear 

In 2011, Germany’s government announced a policy for phasing out the country's nuclear power plants by 

2022, making Germany the biggest industrial power to announce plans to give up nuclear energy. The decision 
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came amid mass anti-nuclear protests across Germany in the wake of the March 2011 Fukushima crisis in 

Japan triggered by an earthquake and resulting tsunami. 

As a result of this policy change, Germany dove headfirst into renewables with a $580 billion investment yet 

still saw an increase in per capita GHG emissions. Why? After its self-imposed destruction of its own nuclear 

energy supply, Germany was forced to build base load generators powered by natural gas. And the gas has 

largely been sourced from Russia, which has a 40 percent higher carbon footprint than American natural gas. 

(Crenshaw) 

India Sees Surge in Solar, but it Hardly Dents Coal  

Of any country in the world, India has some of the best conditions for generating solar power. With the cost of 

building solar capacity declining 84% in the last eight years, India’s prime minister has pledged to add 450 

gigawatts of renewable energy by 2030, which would put the country halfway toward its Paris Agreement goal 

of getting 40% of its power to originate from renewable sources.  

The problem with such a large percentage of India’s capacity coming from renewables is similar to other 

countries: the demand for electricity swells when people switch on their air conditioners in the evening and 

that power demand must be supplied by base-load sources.   

As India’s economy has grown over the last few decades, massive investments in coal-fired plants have been 

made to the point where two thirds of India’s power is currently generated by coal-fired plants. And shipping 

coal throughout the country by railroad underpins the economics of the country’s largest employer. India is 

unlikely to scrap these coal-fired plants any time soon meaning the country will continue to be a major 

generator of atmospheric CO₂. (Dvorak A10) 

China and India and National Sovereignty  

In 2019, the IEA issued a report stating that “Coal-fired power generation continues to be the single largest 

emitter in the world, accounting for 30% of all energy-related carbon dioxide emissions.” (International Energy 

Agency) The two countries whose coal emissions are growing the fastest are China and India (emissions due to 

coal-fired power plants in the U.S. continue to shrink), whose CO₂ emission output combined account for 56% 

of the world’s emissions due to coal-fired power plants.  

The IEA notes the average age of coal-fired plants in Asia are 12 years old, which is “decades younger than 

their average economic lifetime of around 40 years.” 

Given that neither country historically appears willing to sacrifice economic growth for emission reduction, 

much of the increased risk of adverse climate change outcomes can be pinned on China and India. Put another 

way, with only 14% of the world’s total CO₂ emissions and shrinking, the U.S. has little room to have a positive 

impact on climate-change results.    

Another concern about China and India’s contribution to climate change is, according to U.S. Department of 

Energy data, the number of motorized vehicles per person have quintupled and tripled, respectively between 

2007 and 2017. 
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IEA’s chart below demonstrates the conundrum: despite all we hear about the United States and the rest of 
the developed world not doing the job with respect to GHG emissions, we are, in fact, trending in the right 
direction largely due to market forces and despite the U.S. having withdrawn from the Paris Agreement.   

 

        IEA, "Change in energy related CO₂ emissions by region, 2018-2019," IEA, Paris 

The developed nations have the means to slowly modify their economies to embrace more climate friendly 

policies, whereas the developing world is hell-bent on catching up, economically, and thus their energy choices 

tend to be older and higher polluting. A case in point: 170 gigawatts of coal-plant capacity is under 

construction across the world, which is more than currently exists in Europe. According to the IPCC, during the 

past 15–20 years, the atmospheric carbon emission growth rate from human activities has increased from 1.5 

to 2 parts per million (ppm) per year due to increasing carbon emissions from human activities . . . in large part 

due to growing contributions from developing economies. (Reidmiller) 

The challenge is national sovereignty. Each nation’s leadership is likely to encourage policies which will either 

be positive for their citizens in the short-term, enhance the chances that the leadership remains in power, or 

both. As Walter Russell Mead wrote, “the world probably will never be ready for the great powers to 

outsource their vital interests to an international organization.” Saudi Arabia and Norway are party to the Paris 

Agreement, but they will continue to pump oil. India and China also signed the agreement, but they too will 

continue to increase their fossil fuel consumption until their per capita consumption equals the developed 

world. (Jenkins)  

The Paris Agreement sounds good, but in practice, if the “Rest of the World” featured in the above graph are 

signatory to the agreement, but only pay lip service to the policy commitments, then the world’s carbon 

footprint is likely to continue to increase.  
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Do any of These Policies Matter? 
Buried deep in the “Fifth Assessment Report” of the IPCC is an astounding statement: 

“CO₂-induced warming is projected to remain approximately constant for many centuries following a 

complete cessation of emissions. A large fraction of climate change is thus irreversible on a human time 

scale, except if net anthropogenic CO₂ emissions were strongly negative over a sustained period.”  

(Pachauri and Meyers) 

Think about the above statement for a moment. If it is true, then basically we are all screwed, regardless of 

what we individually or collectively chose to do to change the climate. 

The COVID-19 pandemic brought this supposition front and center when it was widely reported that despite an 

estimated 7% drop in CO₂ emissions in 2020 due to the COVID-19 lockdowns, similar reductions every year this 

decade would be required in order to stop global temperatures from rising more than 1.5⁰ C as spelled out in 

the Paris Agreement.  

A May 19, 2020, article written by Denise Chow, of NBC News, explained:  

“Before the pandemic, global carbon dioxide emissions had been increasing by approximately 1 percent 

a year over the past decade. A drop in emissions in one year is something, but it’s not enough to slow 

the accelerated pace of climate change. 

Carbon dioxide stays in the atmosphere for a very long time, so climate change is driven more by the 

total amount we’ve ever emitted than any amount we emit in a single year,” said Zeke Hausfather, a 

climate scientist at the University of California, Berkeley. “From a climate standpoint, what really 

matters is long-term systemic changes that can drive emission declines over decades.” 

Notwithstanding all the above listed policy choices, apparently the only change in human behavior which will 

have a material effect on the trajectory of global warming is a complete and total cessation of the burning of 

fossil fuels—something that, realistically, will not happen in this lifetime.  

Conclusion  
The National Climate Assessment and the Intergovernmental Panel on Climate Change reports tell a convincing 

story that climate change is happening and that it is “extremely likely” that more than half of the warming 

since 1951 is human caused. Climate change has been linked to the rise of greenhouse gases, primarily CO₂, 

due to the burning of fossil fuels and land-use changes across the globe.  

The question is “how much warmer will it get and by when? To provide these estimates, mathematical climate 

models have been created. Unfortunately, modeling the Earth’s future climate is a highly complex problem and 

the predictions carry a wide level of uncertainty. For example, for the last 40 years, climate modelers have 

projected end-of-century temperatures to rise an average of 3°C plus or minus 1.5°C, but they have been 

unable to narrow the range. The bottom line is, the “science driven” climate models are telling us the extent of 

the warming caused by rising GHGs is highly uncertain.   
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What is missing in the climate-change debate is the very short shelf life, in human terms, for fossil fuels—

predictions indicate there may only be a 50-year recoverable petroleum supply left. Add to this the fact that 

regardless of whether fossil fuels are burned at present rates or at more moderate rates, the climate change 

result will be the same—it is not a question of when GHGs are emitted to the atmosphere, but of how much. 

Mankind must adapt to alternative energy sources because hydrocarbons will run out within our era, not 

because, in so doing, it somehow will delay a climate catastrophe.   

Can mankind survive if the more pessimistic predictions of increased temperatures and sea levels prove 

accurate? We, as a species, are, if nothing else, adaptive. Many of the mitigation and adaptations that may 

become necessary will be expensive, but the bigger threat to these measures would be a lack of worldwide 

prosperity.  

What is highly discouraging is the extreme bias in climate-change reporting, which lean toward a rapidly 

unfolding global-catastrophe narrative. Global climate change is happening, yes, but for most of us the 

ramifications are bearable. Solutions such as the Green New Deal, which call for vast economic sacrifices, 

including a lower standard of living, in exchange for theoretical benefits that may or may not occur for 

decades, hence, is a tough sell. Worse, many of the proposed policies, whether individual or collective, will not 

move the global warming needle.  

The problem with international efforts, despite the many governments that have signed on to the Paris 

Agreement, is that sovereign governments, especially authoritative ones, will do what is in their most 

immediate interest, climate wise, despite rhetoric to the contrary.  

At the beginning of this paper a climate Skeptic is defined as one who believes climate change is happening but 
is skeptical as to the extent and timeframe. Put another way, a climate Skeptic may have concluded that the 
cost of decarbonizing the U.S. economy exceeds the possible gains.    

In order to prevent future policy choices from killing the golden goose while attempting to make mere, 
negligible impacts on the Earth’s climate, more voters need to do their research, and gain an understanding of 
and become familiar with the objective climate change arguments.  
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