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I. Introduction and History 

THE ORDER 

President Trump signed his “Executive Order on Promoting Energy Independence and 

Economic Growth” on March 28th, 2017. This order rescinds all prior presidential actions that 

restrict the production and use of energy sources high in greenhouse gas (GHG) emissions, and is 

the first step in recanting the 2014 Clean Power Plan. Trump orders that the heads of agencies 

“shall review all existing regulations, orders, guidance documents, policies, and any other similar 

agency actions… that potentially burden the development or use of domestically produced 

energy resources, with particular attention to oil, natural gas, coal, and nuclear energy 

resources.” He also orders agencies to “suspend, revise, or rescind”  all proposed rulings that 

intend to regulate energy production further. His intentions in deregulation are to stimulate 

economic growth by releasing the energy sector from environmental cost burdens, increase jobs 

in coal mining, and strengthen national security by decreasing dependency on foreign oil (82 FR 

16093). 

Trump’s policy will fail to stimulate long-term growth in the energy sector and safeguard 

national security. His actions are an exemplary case of the “sailing ship effect” and “carbon 

lock-in,” which will push America’s inevitable switch-point to renewable energy further into the 

future, increasing the costs of climate change and decreasing America’s future international 

competitiveness in the energy sector. First, this essay will provide background on how Trump’s 

order fits into a history of consistent stagnation and regressive actions by the US government on 

climate policy. Second, it will discuss the analyses of scholars in the field on the topics of 

switch-point, domestic costs of climate change inaction, and international implications of 
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degenerative action. Third, it will graph and explain how this executive order is an issue of 

pushing Hubbert’s Peak, thereby discounting future generations, increasing social-environmental 

externalities, and jeopardizing US competitiveness in the future energy market. Finally, it will 

conclude with major take-away points, challenges, and topics for further research. 

CLIMATE CHANGE: A BRIEF HISTORY OF AMERICA’S FAILURE TO ACT  

Understanding the historical context of Trump’s order is crucial to seeing how it 

reinforces the status quo of US climate change inaction. A chain of political setbacks illustrates 

the path dependency that the US struggles to break free from in the energy market today. 

Scientists were beginning to grow frustrated with the lack of governmental support for 

climate research funding in the 1970s, and in 1980, Geophysicist Wallace Broecker famously 

expressed his exasperation in a letter to a senator claiming that “the CO2 problem is the single 

most important and the single most complex environmental issue facing the world," and that "the 

clock is ticking away.” He worried that if better research programs were not quickly financed 

and implemented, scientists would undoubtedly fail to derive the potential consequences of 

negligence (Broecker 1980). Climate change became an alarming issue in the public sphere in 

1988, when the director of NASA’s Goddard Institute of Space Studies James Hansen warned a 

Senate committee about the negative impacts of the greenhouse effect (Shabecoff 1988). George 

H.W. Bush responded to the issue in 1989 by saying, “Those who think we are powerless to do 

anything about the greenhouse effect forget about the ‘White House effect.’ as President, I intend 

to do something about it” (Chakrabarty 2009). Following this strong public statement, Bush 

proceeded to waffle on climate change policy throughout his presidency.  
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The US dissidence at the 1992 Rio Earth Summit was the first major signal that the US 

would not be a global leader in climate change mitigation efforts, despite being the world’s 

largest emitter. “The American way of life is not up for negotiation,” the elder Bush said in 

response to international pressure to develop forward-thinking energy standards (The Economist 

2003; Jacques et al. 2008). Beginning in the 1990s and in concert with the proliferation of 

neoliberalism, elites dealing in coal, oil, and natural gas mobilized a counter-movement to 

environmentalism. This has proven to be an effective tactic in dividing Democrats and 

Republicans on climate change action and producing suffocating gridlock in Congress (Jacques 

et al. 2008; McCright et al. 2014). At the Kyoto Protocol in 1997, Al Gore (Vice President at the 

time) said in a speech, “For our part, the United States remains firmly committed to a strong, 

binding target that will reduce our own emissions by nearly 30 percent from what they would 

otherwise be—a commitment as strong, or stronger, than any we have heard here from any 

country. The imperative here is to do what we promise, rather than to promise what we cannot 

do” (Gore 2000). Despite signing the Protocol, neither the Clinton administration nor any 

subsequent administration has ratified it. The younger Bush administration actively pressured 

climate scientists to water down their findings, or else found other barriers to publishing their 

work in the early 2000s (Zabarenko 2007). The testimony of Rick Piltz–a government scientist 

who resigned in 2005 after facing duress from White House officials to alter his findings–has 

been taken down from the House Oversight and Government Reform Committee website.  

There is considerable controversy about the honesty of former President Barack Obama’s 

goals to eliminate fossil fuel production. In 2012 he gave a speech in the oil town of Cushing, 

Oklahoma where he stated:  
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Over the last three years, I've directed my administration to open up millions of acres for gas and 

oil exploration across 23 different states. We're opening up more than 75 percent of our potential 

oil resources offshore. We've quadrupled the number of operating rigs to a record high. We've 

added enough new oil and gas pipeline to encircle the Earth, and then some. . . . In fact, the 

problem . . . is that we're actually producing so much oil and gas . . . that we don't have 

enough pipeline capacity to transport all of it where it needs to go (Romm 2012). 

Despite this, Obama used his executive power to sign the Paris Accord as a symbolic power 

move. It had no substantive requirements and Trump withdrew from it about nine months later. 

Obama also approved the Clean Power Plan which was first proposed by the EPA in 2014. The 

plan aimed to reduce emissions from coal burning power plants, increase renewable energy 

production, and increase energy conservation and efficiency. It set a goal to reduce 32 percent of 

CO2 emissions from electrical power generation by 2030, relative to 2005 levels (EPA 2014). It 

is now going through the process of being rescinded by Trump’s “Executive Order on Promoting 

Energy Independence and Economic Growth.”  

II. Literature Review 

CARBON LOCK-IN 

Although it is possible that this executive order may simply be overturned by the next US 

president, it’s current and potential future implications are pervasive. The inevitable energy 

transition point could be pushed into the future if deregulation on this scale is allowed to 

continue. Smil (2010) pessimistically asserts that, “none of today’s promises for greatly 

accelerated energy transition from fossil fuels to renewable energies will be realized… our 

collective determination, commitment, and persistence could hasten its arrival–but getting there 

will exact not only a high financial and organizational cost but also persistent dedication and 

considerable patience.” Energy transition scholars following Smil have analyzed the factors that 

delay this switch point.  
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Seto et al. (2016) evaluate “carbon lock-in,” which is a form of path dependency that 

finds itself acutely embedded in our society in three distinct and interrelated ways: (1) 

infrastructural and technological, (2) institutional, and (3) behavioral. They argue that lock-in 

occurs when “initial conditions, increasing economic returns to scale, and social and individual 

dynamics act to inhibit innovation and competitiveness of low-carbon alternatives.” The most 

efficient way for the US to escape this path dependency is to rapidly implement extensive policy 

initiatives that would work to oust the current energy paradigm in exchange for a competitive 

clean energy-based economy. First, to respond to infrastructural and technological lock-in, Seto 

et al. (2016) assert that the best strategy is to reduce the quantity of CO2 emitted per unit of 

energy, thereby decreasing the energy intensity of the economy. Trump’s order opposes this 

proposal, as coal and oil emit the some of the highest concentrations of CO2 per Btu, coal at 

210.2 pounds of CO2 per million Btu and Gasoline at 157.2 (U.S. Energy Information 

Administration 2016). Second, negative institutional lock-in requires intentional efforts to make 

change from the top-down, such as a Clean Power Plan. Until this governmental effort is 

actualized, those in power will push status quo policies that benefit those in the nonrenewable 

industry who lobby them, regardless of the social and environmental costs (Seto et al. 2016; 

Jenkins et al. 2011). According to Balcerzak (2017), Oil and Gas corporations increased their 

federal lobbying 11 percent compared to last year, investing $36.1 million in an administration 

they hope will provide a greater return. Finally, behavioral path dependency is sustained by 

cultural values and preferences. This form of carbon lock-in is entrenched by government 

propaganda, including climate skepticism and rhetoric such as “clean coal,” which leads the 

public to doubt the necessity of transition. 

 
5 



There are undeniable costs associated with innovation, which are only exacerbated by 

ineffective or regressive policy. Jenkins et al. (2011) identify two economic obstacles that block 

the US from transition. The first is the early stage “Technological Valley of Death,” which 

occurs in the early development of the technology, when innovators are attempting to accomplish 

proof-of-concept. This obstacle is acute in the energy sector, where research is costly, investment 

is still seen as risky, and the incumbent energy corporations are particularly averse to transition 

while fossil fuel production is still competitive and profitable. The second blockade is later-stage 

“Commercialization Valley of Death.” After demonstrating proof of concept, the renewable 

energy technology struggles to acquire the quantity of capital necessary to bring production to 

the commercial scale. Notably, clean energy technologies require larger inputs of capital and 

financing than many innovative technologies, discouraging  private investment. Together, these 

two obstacles contribute to carbon lock-in (Jenkins et al. 2011). 

In conjunction with carbon lock-in, Pearson et al. (2012) argue that the market is 

currently suffering from the ‘sailing ship’ or ‘last gasp’ effect, in which the incumbent source 

improves their competitiveness and lowers prices to fight transition to the new source. This is 

seen in the controversial efforts to extract tar sands and the implementation of fracking to access 

reserves of shale oil and natural gas. Trump’s environmental deregulation is a clear indication of 

America’s last gasp. This effect gives both consumers and policy-makers the impression that the 

incumbent energy is still king, when in fact, it signals that it is nearing the end of its reign.  

COSTS: SOCIAL, ENVIRONMENTAL, & GDP 

The social and environmental costs of deregulation are vast in quantity and scope. In his 

famed and instrumental review, Stern (2007) claims that climate change is the largest market 
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failure mankind has ever observed. He explores the profound impacts that climate change will 

have on water resources, food production and accessibility, human health, and environmental 

health around the world. In the short to medium term, he asserts, impacts with the largest costs in 

the US are expected to come from coastal inundation, erratic water supply, and extreme weather 

events. The West Coast is likely to experience inconsistency in water supply, as a 2°C rise in 

global temperature will decrease mountain snowpack by 25 – 40 percent and a 4°C rise will 

decrease snowpack by 70 – 90 percent. Further, Stern predicts that storm severity will be 

especially volatile, significantly increasing damages from hurricanes and typhoons. An increase 

in hurricane windspeed is likely to double annual damages and result in 0.13 percent average loss 

of GDP per year.  The poorest Americans, lacking climate resilient housing and ample insurance 

cover, will be fiscally and physically affected most. Despite contestation of his numerical values, 

Stern’s overarching conclusion that “the benefits of strong, early action considerably outweigh 

the costs” holds true (Stern 2007; IPCC 2014). The cost of inaction amounts to a loss of 5 

percent GDP per year forever, which could increase to 20 percent or more depending on 

actualized risks, impacts, and pace (Stern 2007). Based on this review, Trump’s environmental 

deregulation is likely to increase the the total costs of climate change at a rate higher than Stern’s 

predicted 5 percent.  

Innovating in the clean energy sector now is roughly equivalent to investing in mankind’s 

viability as a species in the long-run. This perspective makes clear that the current “last-grasp” is 

more than just an indicator that fossil fuel dominance is coming to an end, it is unsustainable and 

therefore costly because it fights natural market forces. The energy market is already working 

against Trump’s attempt to counter a rise of renewables. Bloomberg New Energy Finance 
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forecast solar energy production costs falling 66 percent by 2040 and onshore wind 47 percent 

by 2030. US solar and wind investment increased to $14.7 billion April through June, a 51 

percent increase from the previous quarter (Henbest et al. 2017). According to the US Energy 

Information Administration Quarterly Coal Report (2017), coal production has fallen due to 

decreased demand and competition with natural gas and renewables. Creating jobs by 

resuscitating the coal industry is one of Trump’s goals behind the executive order, but the natural 

decline in demand for coal makes job creation in that industry a futile effort. 

NATIONAL SECURITY & INTERNATIONAL COMPETITION  

Trump claims that “the prudent development of these [nonrenewable] resources is 

essential to ensuring the Nation's geopolitical security” 82 FR 16093 (2017). In contrast, Jenkins 

et al. (2011) propose that developing clean energy supplies will end “a dependence on volatile 

global oil markets that holds the American economy hostage, compromises our foreign policy, 

and bleeds more than a billion dollars a day out of the US economy.” Stern (2007) argues that 

“Large-scale shocks and financial contagion originating from poorer countries who are more 

vulnerable to climate change will also pose growing risks for rich countries, with increasing 

pressures for large- scale migration and political instability.” According to the UNHCR (2016), 

there is likely to be a climate refugee crisis as sea levels, food scarcity, natural disasters rise 

disproportionately in the global South. Due to this disproportionate impact of climate change in 

the southern hemisphere, those in the global North will bear the burden of supporting an influx 

of climate refugees. Already, the IDMC reports that between 2008-2015, an average of 26.4 

million people per year have been displaced by climate induced natural disasters (Yonetani et al. 

2015). Although promoting fossil fuel production might decrease dependency on foreign oil in 
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the short run, it will jeopardize America’s national security in the long run, when the effects of 

climate change are felt more strongly.  

Moreover, renewable energy presents the most significant investment opportunity of the 

21st century as people realize the critical need, growing cost-effectiveness of new technologies, 

and ability to stimulate American competitiveness and economic growth. (Jenkins et al. 2011; 

Pearson et al. 2012). There are positive economic benefits to be gained from transition which are 

stifled by the Trump administration. Pearson et al. (2012) assert that the economic welfare and 

productivity gains from a low carbon transition would also be similar to that of the industrial 

revolution. The evident historical trend shows that transitions to more efficient sources 

stimulates growth and increases competitive advantage where it is implemented most efficiently. 

This was observed in the economic boom lead by coal extraction innovation and rise in 

technological uses for it in 18th-20th century Britain. It is likely that the next transition will yield 

notably more gains due to the added environmental benefits and lack of quantity restrictions of 

renewable energy (Smil 2010; Pearson et al. 2012).  

 Sovacool (2016) highlights the “first in, last out; and last in, first out” pattern. This 

exposes how countries late to implement the incumbent energy are less entrenched in carbon 

lock-in, giving them greater flexibility in switching to the renewable. Unfortunately, this means 

that the US does not already have the comparative advantage while newly industrialized 

countries (NICs) do, further incentivizing the US to make the change more quickly in order to 

assert competitive capability in the international market. Breaking down political barriers will 

encourage energy sector competition, push technological innovation, and create jobs. In the spirit 

of free-market capitalism, Jenkins et al. (2011) argue that “the role of public policy in this 
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process should be to encourage and sustain the continuous progress of innovation.” Meyer (n.d.) 

argues that in the long term, public demand and competition will force industry to internalize 

environmental externalities, but that effective regulatory measures speed the process and create 

“environmental-economic Darwinism,” whereby firms compete over the most green practices. 

Meyer concludes that “those who hope to improve their state's business climate, economic 

competitiveness, and employment picture by rolling back environmental statutes are 

misinformed and are in for great disappointment.”  

III. Economic Analysis 

HUBBERT’S PEAK & SWITCH 

POINT 

This executive order is a problem 

in delaying the energy transition point, 

which in turn devalues social and 

environmental externalities, amplifies the 

discount rate of future generations, and 

decreases international competition in the 

future energy market. 

As established in the literature 

review, practices that contribute to carbon 

lock-in, such as deregulation, ultimately 

shift the switch point from nonrenewable 

to renewable further into the future. M. 
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King Hubbert predicted in his 1962 book, Energy Resources, that the global peak oil production 

rate would be 12.5 billion barrels per year, and the zenith would occur in the year 2000. While he 

was wrong in his optimistic prediction, his general principle is sound. Deffeyes (2005) expands 

on Hubbert’s ideas, asserting that a peak in all fossil fuel production must be reached in order to 

achieve a switch to renewable energy. Figure 1 shows Hubbert’s original peak with my rough 

predictions marked in red. While I cannot assert the quantity per year or the year that peak 

non-renewable resources will be reached, it is likely that the peak will be pushed further into the 

future and the quantity will rise with regressive policy in the world’s largest per capita emitter 

(Deffeyes 2005). The “last gasp” effect will also increase fossil fuel production quantity in the 

short term by increasing efficiency, technology innovation, and discovery (Pearson et al. 2012). 

Figure 2 demonstrates the delayed switch-point further. This executive order will 

decrease the marginal cost of extraction (MCext), considering how it will both lift the economic 

burden that governmental regulations put on the nonrenewable energy sector and promote 

production. The MCext also decreases as more reserves are being accessed through fracking and 

other industry initiatives. This decreases the total marginal cost (MCttl), which also factors in the 

marginal user cost (MUC). MUC is the dynamic opportunity cost, or the value lost by using the 

resource now rather than in the future. In this case, MUC grows when deregulation occurs 

because of the “last gasp” efforts being made in the fossil fuel sector, offsetting some of the 

extraction savings. The price of the resource drops, the quantity rises, and the switch point is 

pushed further into the future. However, this is only temporary. Nonrenewable resources are 

finite by definition, and market forces are pushing for renewable innovation in spite of Trump’s 

pushback.  
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DISCOUNTING THE FUTURE 

Marginal user cost also takes into account the discount rate (r). The higher that the future 

is discounted in social-environmental benefits and general viability of human life, the larger the 

opportunity cost of using producing fossil fuels now. For perspective, a discount rate of 0 means 

that the wellbeing of future generations should be considered equal to the current generation, 

while a discount rate of infinity implies that future generations should not be considered at all. 

Economists disagree about what this discount rate is or should be. Stern (2007) and 

Nordhaus (2007) calculate different discount rates which have far-reaching implications for 

climate mitigation measures now and in the future. Nordhaus adopts an rate of 5.5 percent for the 

first half of the century that averages to 4 percent over the whole century. Stern’s rate is a flat 1.4 

percent. Both economists use the “Ramsey equation” to calculate the discount rate, where r is the 

social discount rate, eta is the elasticity of the social marginal utility of consumption, gamma 

is the per capita growth rate of consumption, and delta is the rate of time preferenceΓ)( Δ)(  

(Jamieson 2014). 

            Stern: 1.4% = 1 × 1.3% + 0.1%         Nordhaus: 5.5% =  2 × 2% + 1.5% eta x Γ r =  + Δ  

The different eta valuations are a main point of contention because they signify the level of 

tolerance for temporal inequality. The higher the eta, the higher the tolerance for inequality 

between current and future generations, weighted in favor of current generations. On the other 

hand, some argue that a low eta disproportionately burdens the current generation with heavy 

costs for the benefit of future generations (Jamieson 2014). Thus, eta can also be seen as an 

approximation of risk; a high eta can be likened to betting that climate change will not have 

cataclysmic effects. The estimations of gamma simply imply a continuous growth in 
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consumption, which can be assumed to be held at a relatively consistent rate around 1 or 2 

percent. Stern and Nordhaus estimate delta using contrasting philosophies, Stern bases his rate of 

0.1 percent on morality (prescriptive) while Nordhaus bases his 1.5 percent on reality 

(descriptive) (Watson et al. 1996). In setting his delta so low, Stern argues that the rights of 

future generations should not be compromised for the current generation. Nordhaus, on the other 

hand, seeks to portray demonstrated human preferences. His rationale is that people tend to value 

the few generations following their own (children, grandchildren, and great grandchildren), but 

cannot reasonably continue that level of valuation indefinitely.  

Based on these calculations of discount rate, it can be extrapolated from Trump’s climate 

skepticism and high tolerance for inequality that his eta is much higher than that of both Stern 

and Nordhaus. Similarly, his delta is tremendously high. By slashing regulations and promoting 

an large increase in fossil fuel production now, he displays a near complete time preference for 

the current generation. Thus, his r is demonstrated as to show a non-numerical high discount↑↑  

rate for the viability of future generations. In turn, this makes Trump’s appraisal of the future 

value (FV) extremely low and represented as .↓↓  

Trump:                ↑↑ eta x 2% Δr =  =  ↑  +  ↑ V  (1 ↑) F V ↓↓P 0 + r ↑ n =  =  

The consequences of Trump’s discount rate can be seen in Figure 3, where the private marginal 

cost (MCp) falls even further below the social marginal cost (MCso) to Trump’s marginal cost 

with deregulation and fossil fuel promotion (MCt). This raises the marginal external cost (MEC) 

over time, as the change in society’s 

social and environmental costs 

increase per each additional unit of 
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fossil fuel production. This causes the deadweight loss (DWL) to increase, which can be 

measured as loss in GDP as in Stern’s (2007) Review. Prices for fossil fuels fall as quantity 

increases, which devalues the resource and is contradictory to how scarce resources are typically 

valued. As a rule, price increases with scarcity unless the resource is elastic, in which case the 

switch point would come at the natural intersection of each energy sources’ cost curves and the 

price and quantity of the incumbent energy source would drop. This further illustrates how 

Trump is not only fighting policy measures necessary to future life, he’s fighting the natural 

forces of the market and inducing market failure. 

FUTURE INTERNATIONAL COMPETITION IN RENEWABLE ENERGY 

As clean energy inevitably will become the dominant source, countries using the 

incumbent source will falter in competition on the international stage. If the US acts now and 

invests in renewables, in the future they could be an exporting country for innovation in 

renewable technology and ideas, with companies that will be able to compete on the international 

stage. Figure 4 shows how in the future, the supply of renewable technology will increase 

internationally (S1) as fossil fuels become more scarce and expensive. This increase in supply 

will drive the world price down from WP0 to WP1. Domestically (Figure 5), if the US continues 

to implement regressive policy like Trump’s order, under the assumption that the discount rate 

should be high, their supply will be pushed back and their price will be much higher and 

therefore uncompetitive internationally. They will be forced to import renewable technology, 

practices, and information in the future energy market. Scenario A shows US importing at the 

initial world price of technology (WP1), but realistically, as the price gets driven down by 

investment in foreign countries, the US will be importing at higher quantities, as in scenario B. 
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The implications of this eclipse the purely economic. It means that the image and soft power of 

the US will decline, potentially leaving a vacancy for another state or coalition to rise up as a 

leader in the low-carbon revolution.  

IV. Conclusion 

By continuing to push degenerative policies in the face of climate change, the US–and 

Trump’s administration in particular–has demonstrated that it almost completely discounts the 

future survival of the human species in favor of squeezing the last bit of profit out of the current 

energy regime. Trump will fail to accomplish his goals to revive coal, create jobs, and secure the 

nation’s energy because market forces are against him. Trump’s executive order “Promoting 

Energy Independence and Economic Growth” is a classic example of “carbon lock-in” and he 

fails to see his efforts as a “last gasp.” This failure makes the US vulnerable in the future energy 

market. As other countries innovate in clean power, they will make the US dependent on their 

improved technology, further exacerbating the trade deficit. Moreover, Trump ignores the sound 

science predicting an increase in climate disasters, which will in turn create serious scarcity of 

resources, slash GDP, and subject America’s soon-to-be submerged borders to an onslaught of 
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climate refugees. The main challenge facing our generation is to break the debilitating carbon 

lock-in that has barred the US from being a leader on climate issues since the 1970s. While 

grassroots advocacy is an essential component in mobilizing the US government to pass 

meaningful and forward thinking policy, a quicker and less bloody option is to pour private 

investment into clean energy, regardless of what the administration is doing. Investment can 

force the cost of renewable energy technology and infrastructure to plummet enough to break the 

technological and commercialization “valleys of death.” This would accelerate the switch point 

to renewables so that even we might see the beginning of the low-carbon industrial revolution. 

Future research should determine the necessary amount of investment required in the US in order 

to break finally break free of carbon lock-in. Another interesting research project would be to 

predict and compare each country’s advantage in the future energy market based on current 

renewable energy investment. In conjunction, an economic evaluation of forward thinking 

policies in other countries, such as the EU carbon trading scheme, would be helpful in suggesting 

how the US might implement similar or more refined policies if or when it finally shatters the 

political shackles of fossil fuel dependency.  
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