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Executive Summary

The Green New Deal (GND) is a set of policy proposals, some more 
concrete than others, with the central advertised goal of ameliorating 
a purported climate crisis by implementing policies that would reduce 
US greenhouse gas (GHG) emissions to zero, or to “net zero,” by 
2050 in some formulations. In addition, the GND incorporates other 
important social-policy goals as a means of forging a majority political 
coalition in support.

The GND’s central premise is that such policies—either despite 
or by reducing sharply the economic value of some substantial 
part of the US resource base and the energy-producing and energy- 
consuming capital stock—would increase the size of the economy in 
real terms, increase employment, improve environmental quality, and 
improve distributional equity. That is a “broken windows” argument: 
The destruction of resources increases aggregate wealth. It is not to be 
taken seriously. 

Moreover, notwithstanding the assertions from GND proponents 
that it is an essential policy to confront purportedly adverse climate 
phenomena, the future temperature impacts of the zero-emissions 
objective would be barely distinguishable from zero: 0.173°C by 2100, 
under the maximum Intergovernmental Panel on Climate Change 
parameter (equilibrium climate sensitivity) about the effects of 
reduced GHG emissions. Under an assumption consistent with the 
findings reported in the recent peer-reviewed literature, the effect 
would be 0.083°C by 2100, a policy impact not measurable against 
normal variation in temperatures. This conclusion is not controversial 
and suggests strongly that the GND’s real goal is wealth redistribu-
tion to favored political interests under the GND social-policy agenda 
and a dramatic increase in government control of resource allocation 
more generally. 
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A GND policy would yield no benefits in its central energy, envi-
ronment, and climate context, but it would impose large economic 
costs. Simple correlations among variables do not demonstrate 
causation, but the historical data on energy consumption and pro-
duction, growth in gross domestic product, employment, rising 
incomes and energy consumption, and poverty make it clear that 
the GND would yield large adverse effects in each of those dimen-
sions. In particular, because rising incomes result in greater energy 
demands and because the GND intellectual framework views con-
ventional energy as a social “bad,” parameters that increase individ-
ual and national incomes—such as education and health investment, 
technological advances, and investments in productive plant and 
equipment—also must be viewed in a negative light. Accordingly, 
one logical corollary to the GND policy agenda is a reduction in such 
direct or indirect investments in human capital. Thus does the GND 
reveal the essential antihuman core of the modern opposition to 
conventional energy.

The electricity component of the GND is the least ambiguous. A 
highly conservative estimate of the aggregate cost of that set of poli-
cies alone would be $490.5 billion per year, permanently, or $3,845 per 
year per household, an impact that would vary considerably across 
the states if the GND were financed through electricity rates rather 
than the federal budget. Under such a ratepayer finance assumption, 
the lowest household cost of $222 per year would be observed in Ver-
mont. The highest would be observed in Wyoming: $17,103 per house-
hold per year.

The GND electricity mandate would create significant environ-
mental damage—there is nothing clean about “clean” electricity—
and require massive land use of over 115 million acres (about 180,000 
square miles), about 15 percent larger than the land area of California. 

Because of the need for conventional backup generation to avoid 
blackouts in a “100 percent renewable system” and because those 
backup units would have to be cycled up and down depending on wind 
and sunlight conditions, one ironic effect would be GHG emissions 
from natural gas–fired backup generation 22 percent higher than those 
resulting in 2017 from all natural gas–fired power generation. And 
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those backup emissions would be over 35 percent of the emissions 
from all power generation in 2017. 

Without fossil-fired backup generation, the national and regional 
electricity systems would be characterized by a significant decline 
in service reliability—that is, a large increase in the frequency and 
duration of blackouts. Battery backup technology cannot solve this 
problem. It is unlikely that a power system characterized by regu-
lar, widespread service interruptions would be acceptable to a large 
majority of Americans. Accordingly, the emissions effects of backup 
generation as just described would in fact be observed, which is to say 
that to a significant degree the GND is self-defeating in its asserted cli-
mate goals. That is another reason to conclude that the true goals are 
an expansion of wealth transfers to favored interests and the power of 
government to command and allocate resources. Moreover, the reduc-
tion in individual and aggregate incomes attendant upon the GND 
policies would yield a reduction in the collective political willingness 
to invest in environmental protection over time.

As shown in Table ES1, the annual economic cost of the GND 
would be about $9 trillion. These figures exclude the costs of the mas-
sive shifts in the transportation sector mandated by the GND, the 
building retrofit objectives, high-speed rail, and other policies. Those 
components of the GND are far more ambiguous than the electricity 
dimension and thus lend themselves less to a rigorous cost analysis. 
The figures also exclude many of the economic costs of the adverse 
environmental effects of the GND electricity mandate and the costs 
of the inexorable increase in government authoritarianism attendant 
upon the GND, an effect difficult to measure but very real nonetheless.

The claim from some GND supporters, based on a set of argu-
ments subsumed under the heading Modern Monetary Theory, that 
it can be financed with money creation is deeply dubious. The use of 
money creation to finance the GND means that the resulting inflation 
would be fully anticipated, so that the inflation would constitute an 
explicit tax on currency, with a substantial set of such adverse conse-
quences as a degradation of the currency as a store of value, adverse 
behavioral responses by holders of currency, and the like. The use of 
money creation as an instrument to service debt incurred to finance 
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the GND also is deeply dubious, as any such approach would be based 
on an assumption that purchasers of government debt instruments 
would deliver real resources to the government with no expectation 
of receiving repayment in an equivalent amount of real resources plus 
interest. Lenders to the government are not so myopic. Moreover, the 
use of inflation as a mechanism for the acquisition of real resources 
for the government imposes its own set of large costs; the literature 
suggests that annual inflation rates of 10 percent or 20 percent would 
impose economic losses of about $2 trillion and $4 trillion per year, 
respectively. This effect is crudely analogous to the excess burden of 
the explicit tax system. Modern Monetary Theory is little more than 
the latest example of the old argument that there is available a free 
lunch, as illustrated by the argument from a prominent proponent 
that “anything that is technically feasible is financially affordable.”

The GND represents a massive erosion in the ability of individuals 
and businesses to use their resources in ways that they deem appro-
priate. As the adverse consequences of the GND emerge and grow, 
it is inevitable that government will attempt to circumvent them by 
increasing explicit rationing and politicizing energy use, a process 
that inexorably will expand government surveillance of energy use 
and erode individual freedom and privacy. That has been the recent 
experience in California in the face of perceived water shortages.  

Table ES1. Annual Costs of the Green New Deal (Billions of 2018 Dollars)

GND Policy	 Cost	 Total Cost

Renewable Electricity Mandate		  490
       New Renewable Power Capacity	 357	
       Backup Capacity, Generation	 76.9	
       Emissions from Backup Generation	 30.8	
       Transmission	 18	
       Land	 7.8	
Budget Cost of Forging a GND Political Coalition		  4,000
Excess Burden of the Tax System		  4,460
Annual Total		  8,950

Source: Tables 10 and 11. 
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Thus would the GND lead inexorably toward an expansion of authori-
tarianism under American government institutions. The GND propos-
als for the transportation sector would create large wealth transfers 
from rural, exurban, and suburban regions to urban ones, and they 
would reduce individual mobility sharply by increasing the govern-
ment’s ability to control transportation patterns.

The expansion of employment under the GND—in particular, the 
expansion of “green” employment—will prove illusory. The resource 
“sustainability” rationale for the GND is fundamentally incorrect ana-
lytically. Future generations rationally would vote in favor of policies 
maximizing the value of the capital stock to be bequeathed to them; 
policies engendering massive resource waste by the current genera-
tion are inconsistent with that goal. The current body of evidence on 
climate phenomena supports the hypothesis that some part of ongo-
ing temperature trends and climate phenomena are anthropogenic in 
origin, but it does not support the argument that a climate crisis is 
present or looming. And the experience of Ontario under its Green 
Energy Act should give pause to policymakers considering the GND 
policy proposals.

The GND at its core is the substitution of central planning in place 
of market forces for resource allocation in the US energy and trans-
portation sectors narrowly and in the broad industrial, commercial, 
and residential sectors writ large. Given the tragic and predictable 
record of central planning outcomes worldwide over the past century, 
the GND should be rejected.
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1 

Introduction: What Is the Objective  
of the Green New Deal?

With the new Democratic majority in the House of Representatives, 
it is unsurprising that legislative proposals and priorities in that 
body have changed from those promoted by the prior Republican 
majority. Prominent among the new proposals now being discussed 
and developed is the Green New Deal (GND).1 Its multiple goals 
are broad, but in the official resolution they are driven by a central 
focus on climate policy.

[G]lobal temperatures must be kept below 1.5 degrees Celsius 
above preindustrialized levels to avoid the most severe impacts of a 
changing climate, which will require—

(A) global reductions in greenhouse gas emissions from human 
sources of 40 to 60 percent from 2010 levels by 2030; and

(B) net zero global emissions by 2050.

And “it is the duty of the Federal Government to create a Green 
New Deal,” the goals of which “should be accomplished through a 
10-year national mobilization . . . that will require the following goals 
and projects—”

•	 “Eliminating pollution and greenhouse gas emissions as much as 
technologically feasible”;

•	 “Meeting 100 percent of the power demand in the United States 
through clean, renewable, and zero-emission energy sources  
. . . by dramatically expanding and upgrading renewable power 
sources”;
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•	 “Building or upgrading to energy-efficient, distributed, and 
‘smart’ power grids”;

•	 “Upgrading all existing buildings in the United States and build-
ing new buildings to achieve maximum energy efficiency”;

•	 “Removing pollution and greenhouse gas emissions from manu-
facturing and industry as much as is technologically feasible”; 

•	 “Remov[ing] pollution and greenhouse gas emissions from the 
agricultural sector as much as is technologically feasible.”

•	 “Overhauling transportation systems in the United States to 
remove pollution and greenhouse gas emissions from the trans-
portation sector as much as is technologically feasible, through 
investment in . . . zero-emission vehicle infrastructure and man-
ufacturing; clean, affordable, and accessible public transit, and 
high-speed rail.”

Accordingly, the specific central policy objective of the GND is a 
reduction of US greenhouse gas (GHG) net emissions to zero by 2050, 
advocated as an ostensible solution to a purported climate crisis.2 The 
zero “net emissions” goal implicitly must incorporate carbon capture 
and sequestration technologies and efforts to remove carbon dioxide 
from the atmosphere.3 Neither has been shown to be feasible.4 

Among the policy documents, analyses, frequently asked questions 
(FAQs) lists, and related materials available publicly in support of the 
GND, one searches in vain for an estimate of the temperature effect, 
say, in 2100, of a reduction of US GHG emissions to zero. If we apply 
the Environmental Protection Agency (EPA) climate model5 to that 
straightforward question, under a 4.5°C assumption about the equi-
librium climate sensitivity (ECS) of the climate system, thus magni-
fying the effects of reduced atmospheric concentrations of GHG,6 the 
temperature effect would be 0.173°C. That impact would be difficult 
to measure, as it is barely greater than the standard deviation (0.11°C) 
of the surface (land-ocean) temperature record.7 The midpoint of the 
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Intergovernmental Panel on Climate Change (IPCC) “likely” range for 
ECS is 3°C; under that assumption, the temperature effect of the GND 
in 2100 would be 0.137°C. Assuming an ECS of 2°C—greater than the 
average finding reported in the recent peer-reviewed literature—the 
temperature effect in 2100 would be 0.104°C, less than the standard 
deviation of the surface temperature record and thus not measurable 
against normal background variation. If we assume an ECS of 1.5°C, 
the temperature effect in 2100 would be 0.083°C.

Note that the other asserted climate impacts of changing atmo-
spheric concentrations of GHG—sea levels, cyclone frequencies and 
intensities, droughts, etc.—are correlated closely with the asserted 
temperature effects.8 This question of the climate impacts of the 
GND, ostensibly its main policy goal, is so obviously central to GND 
policy proposals that the failure of its proponents even to discuss it is 
revealing, and the long-standing unwillingness more generally of the 
advocates of climate policies to address it is both striking and part of 
a pattern.9 

What explains this? One possibility is that the climate impacts of 
the policy proposals are so small—even, or especially, using analytic 
tools that have not been questioned by the policy proponents—that 
the silence on this question is necessary politically because acknowl-
edging the trivial prospective climate effects would reduce political 
support for the proposals substantially, both in Congress and among 
the electorate. But if that is the case, why promote such ineffectual 
policies at all, if indeed a purported climate crisis is the central motiva-
tion?10 One typical answer is that US climate policies would position 
the US to lead a global effort, such as that reflected in the Conferences 
of the Parties (COP) to the United Nations Framework Convention on 
Climate Change (UNFCCC).11 The House resolution notes:12

Whereas, because the United States has historically been respon-
sible for a disproportionate amount of greenhouse gas emissions, 
having emitted 20 percent of global greenhouse gas emissions 
through 2014, and has a high technological capacity, the United 
States must take a leading role in reducing emissions through eco-
nomic transformation. 
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But even at an international level—putting aside the issue of 
whether agreements to reduce GHG emissions, such as that made at 
the 21st COP in Paris in 2015, are meaningful—any agreement even 
remotely plausible would reduce GHG emissions by amounts yielding 
temperature effects ranging from small to trivial.13 Is it the position 
of the GND proponents, given the experience and long-standing frus-
trations of the UNFCCC process, that agreements on global GHG 
emissions reductions radically stronger than the Paris agreement are 
achievable?

GND proponents claim and want others to believe that national 
wealth and employment would be increased, environmental quality 
enhanced, and distributional equity improved by policies destroying 
the economic value of a significant part of the national resource base 
and the energy-producing and energy-consuming capital stock. That is 
the “broken windows” fallacy: The destruction of resources increases 
national wealth. It is a vast understatement to say that those premises 
are deeply dubious; indeed, they are so problematic that it is easy to 
conclude that the actual objectives of the GND differ markedly from 
the stated ones.

That the GND proponents advocate strong “climate” policies even 
given the trivial climate effects of the attendant policy prescriptions 
suggests strongly that environmental (“climate”) benefits are not the 
central goal of the proponents and indeed are irrelevant. Instead, the 
actual goals are more likely political and ideological. This initial obser-
vation is consistent with the GND proponents’ stated objectives, which 
simultaneously are environmental, economic, and social. In addition 
to the objectives specified above in the House resolution, there also 
are these (a sampling) in the same document, to be achieved “through 
a 10-year national mobilization”: 

•	 Creation of “millions of good, high-wage jobs [and] prosperity 
and economic security for all people of the United States”;

•	 “Invest[ment] in the infrastructure and industry of the United 
States”;
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•	 “A sustainable environment”;

•	 “Promot[ion of] justice and equity [for] ‘frontline and vulnera-
ble communities’”;

•	 “Building a more sustainable food system”;

•	 “Restoring and protecting threatened, endangered, and fragile 
ecosystems [through projects] that enhance biodiversity”;

•	 “Guaranteeing universal access to clean water”;

•	 “Providing . . . high-quality education . . . to all people of the 
United States”;

•	 A “guarantee [of] a job with a family-sustaining wage, adequate 
family and medical leave, paid vacations, and retirement security 
to all people of the United States”;

•	 Strengthening of unionization rights and of “labor, workplace 
health and safety, antidiscrimination, and wage and hour stan-
dards”; and

•	 “Providing all people of the United States with—high-quality 
health care; affordable, safe, and adequate housing; economic 
security; and clean water, clean air, healthy and affordable food, 
and access to nature.”

The relationships between these policy objectives and the central 
goal of net zero US GHG emissions, which as discussed would yield 
approximately zero climate effects, remain largely obscure, except 
perhaps as policies designed to ameliorate the short-run transitional 
(economic “structural”) impacts of the policies. Accordingly, it is 
not difficult to conclude that the real goals of the GND are the ones 
just delineated, which reasonably can be categorized as social rather 
than environmental.14 
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Chapter 2 discusses the correlations among energy consumption 
and production on the one hand and employment, gross domestic 
product (GDP) growth, household incomes, poverty, and national 
wealth on the other. It discusses also the antihuman implications 
of the ideological opposition to fossil fuels. Chapter 3 discusses the 
adverse environmental implications of the GND renewable electricity 
mandate. Chapter 4 discusses the direct costs of the GND renewable 
electricity mandate. Chapter 5 discusses the large hidden costs of the 
GND, including a state-by-state summary of the costs of the GND 
renewable electricity mandates under the assumption that the costs 
would be borne by power consumers through electricity rate increases. 
Chapter 6 discusses the inexorable authoritarian implications of the 
GND, driven by its essential nature as an exercise in central planning, 
in terms of “smart grid” proposals, rising blackout costs, the neces-
sarily politicized allocation of increasingly scarce energy goods and 
services, and an effort to eliminate GHG emissions from the transpor-
tation sector. Chapter 7 offers short discussions of several ancillary 
topics, while Chapter 8 presents some concluding observations.
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2

The Antihuman Core of the  
Green New Deal: Energy, National  
Wealth, Employment, Poverty, and 

Investment in Human Capital 

Regardless of the actual motivating economic and political objec-
tives of the GND—alleviation of the purported climate crisis ver-
sus the social parameters listed above—the GND essentially is an 
effort to replace most conventional energy, particularly in the elec-
tric power and transportation sectors, with “renewable” energy. This 
must mean wind and solar power predominantly for the former and 
some sort of battery system for the latter. By imposing an artificial 
(i.e., policy-driven) constraint on the use of available resources and 
energy-producing and energy-consuming capital that otherwise would 
be economic to use, the GND by design would destroy the economic 
value (i.e., prevent the use) of some significant part of the national 
resource base and the capital stock.15 

The proponents of the GND assert that this destruction of the eco-
nomic value of resources and capital would increase national wealth 
and employment, improve environmental quality, and enhance distri-
butional equity—a deeply dubious proposition. Accordingly, it is use-
ful to examine the historical data on the broad relationships among 
energy consumption and production, economic conditions and aggre-
gates, and several correlations, in particular for lower-income Amer-
icans.16 (The implications for environmental quality are discussed 
in Chapter 3.) Many proponents of renewable and other forms of 
unconventional energy argue that fossil fuels no longer enjoy a cost 
advantage over unconventional energy technologies, an assertion 
inconsistent with the inability of renewable power to compete without 
large subsidies and guaranteed market shares.17 Replacing lower-cost 
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energy with higher-cost energy necessarily must reduce the aggregate 
supply of energy and thus energy use—an effect certain to reduce  
economic growth. 

What follows is a discussion of several correlations of interest, but 
it must be kept in mind that correlation is not causation; correlations 
between given parameters can be spurious. The argument presented 
here is that these correlations are not spurious, but instead reflect 
important economic relationships. However, the magnitudes of the 
correlations must be interpreted with care because the correlations 
do not control for important influences not considered in the correla-
tion computations.

Consider first the historical relationship between annual percent 
changes in energy consumption and economic growth, as illustrated in 
Figure 1.18 The correlation between the two is 0.71 for 1980–2017, sug-
gesting that energy consumption is an important parameter driving 
aggregate output and vice versa. These data suggest that one central 

Figure 1. Annual Percent Changes: Real GDP and Primary Energy 
Consumption

Source: US Energy Information Administration, Total Energy, https://www.eia.gov/totalenergy/data/browser/
index.php?tbl=T01.01#/?f=M; US Bureau of Economic Analysis, “Gross Domestic Product,” https://www. 
bea.gov/data/gdp/gross-domestic-product; and US Bureau of Economic Analysis, National Data, https://
apps.bea.gov/iTable/iTable.cfm?reqid=19&step=2#reqid=19&step=2&isuri=1&1921=survey. 
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premise underlying the GND proposals—less energy consumption 
caused by higher energy costs can yield stronger economic growth—is 
deeply problematic.

Figure 2 presents the 1980–2017 trend in the energy intensity of 
US GDP—that is, energy consumption per unit of economic output.19 
Since 1980, the amount of energy that the US economy uses to pro-
duce each dollar of GDP has declined by more than half, from about 
11,500 British thermal units (Btu) per dollar of GDP to about 5,400. 
This trend is due primarily to increasing energy efficiency—techno-
logical advances—and to changes in the composition of US economic 
output.20 But the ratio remains far greater than zero. These data sug-
gest that a reduction in energy costs (or an increase in energy use) 
would encourage more economic output and that an artificial increase 
in energy costs would have the opposite effect.

Figure 3 presents the data on percent changes in energy consump-
tion and employment for 1980–2017.21 The simple correlation between 
the two series is 0.59. As in the case of GDP and energy consumption, 

Figure 2. Energy Intensity of GDP

Source: US Energy Information Administration, Total Energy, https://www.eia.gov/totalenergy/data/browser/ 
index.php?tbl=T01.01#/?f=M; US Bureau of Economic Analysis, “Gross Domestic Product,” https://www.
bea.gov/data/gdp/gross-domestic-product; and US Bureau of Economic Analysis, National Data, https://
apps.bea.gov/iTable/iTable.cfm?reqid=19&step=2#reqid=19&step=2&isuri=1&1921=survey. 
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it is clear from these data that employment and energy use are strong 
complements, suggesting that a reduction in energy costs (or an 
increase in energy use) would encourage more employment.22 The 
opposite would be true for an increase in energy costs attendant upon 
the kind of artificial supply constraints envisioned in the GND. 

The data presented in Figure 4 reinforce this inference on the 
ratio of employment to energy consumption—that is, the amount of 
employment “supported” by each unit of energy consumption.23 Since 
1980, that ratio has increased from about 1.2 to about 1.5. Despite—or 
perhaps because—the energy intensity of US GDP has declined, each 
unit of energy use has become more important in terms of its comple-
mentarity with employment. Accordingly, again, an increase in energy 
costs engendered by a policy-driven supply reduction would reduce 
employment; this issue is discussed further in Chapter 7.

Figure 3. Annual Percent Changes: Employment and Primary Energy 
Consumption

Source: Federal Reserve Bank of St. Louis, FRED, s.v. “All Employees: Total Nonfarm Payrolls,” https://fred.
stlouisfed.org/series/PAYEMS; and US Energy Information Administration, Total Energy, https://www.eia.gov/
totalenergy/data/browser/index.php?tbl=T01.01#/?f=M.
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Figure 5 presents data on average household expenditures on util-
ities, fuels, and public services for all US households and for house-
holds in each income quintile, for 1984–2017, as reported by the Bureau 
of Labor Statistics (BLS) in its Consumer Expenditure Survey.24 The 
inclusion of public services in this household expenditure series 
makes the data somewhat less than perfect for our purposes here, but 
it is obvious that these data are a useful instrument (or proxy) for the 
energy consumption parameter of interest, as this BLS series would 
be correlated closely with the energy expenditure data alone. Figure 5 
illustrates the strong positive relationship between household income 
and expenditures on energy; each higher income quintile spends more 
on energy than the previous ones do. Since energy prices are unlikely 
to vary greatly across income classes—although the consumption 
mix of energy goods is likely to do so—energy is a “normal” good in 
economic language. Accordingly, factors that increase real incomes—
investments in education, training, and health care are obvious 
examples—are almost certain to increase the demand for energy, an 
observation to which I return later.

Figure 4. Employment Intensity of Energy Consumption

Source: Federal Reserve Bank of St. Louis, FRED, s.v. “All Employees: Total Nonfarm Payrolls,” https://fred.
stlouisfed.org/series/PAYEMS; and US Energy Information Administration, Total Energy, https://www.eia.gov/
totalenergy/data/browser/index.php?tbl=T01.01#/?f=M.
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We can use the annual BLS data on household incomes and spend-
ing on energy to compute the relevant correlations for each income 
quintile individually for 1984–2017; these computations are presented 
in Table 1. 

The correlation is strong even for households in the lowest income 
quintile, and it increases sharply as we move to Quintile II and above. 
This striking fact is consistent with increasing energy demands as 
incomes rise, and it is consistent with the hypothesis that increasing 
energy use facilitates upward mobility for US households.

From Figure 5 (the increasing effect of household incomes on 
energy expenditures across income quintiles) and Table 1 (the high 
and rising correlations between household incomes and energy 
expenditures), it is reasonable to conclude that higher incomes induce 
households to consume more energy and perhaps that greater energy 
consumption is a factor yielding higher incomes. 

Figure 5. Household Expenditures for Utilities, Fuels, and Public Services

Source: US Bureau of Labor Statistics, Consumer Expenditure Survey, https://beta.bls.gov/dataQuery/ 
find?st=18000&r=100&s=title%3AA&fq=survey:[cx]&more=0 and https://www.bls.gov/cex/; and Federal 
Reserve Bank of St. Louis, FRED, s.v. “Personal consumption expenditures (implicit price deflator),” https://
fred.stlouisfed.org/series/DPCERD3A086NBEA. 
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This last point is worthy of some elaboration. If conventional 
energy is a social “bad” as assumed by GND proponents, particularly 
in a climate context, then by implication factors that increase individ-
ual and aggregate demands for conventional energy are social “bads” 
as well. In an aggregate sense, increasing GDP and rising employment 
are inconsistent with a reduction in the consumption of conven-
tional energy and thus with the policy goals of the GND. At a house-
hold (or individual) level, rising incomes have the effect of increasing 
energy consumption, and the factors that improve incomes are sim-
ilarly inconsistent with the policy goals of the GND. Those factors 
include greater employment opportunity, rising compensation for 
employed individuals, education and training investment, investment 
in productivity-enhancing capital, health care investment, and on 
and on. Do the proponents of the GND actually believe that they can 
change these fundamental relationships?

That such wealth-enhancing parameters fly in the face of the 
GND’s objectives makes one central reality obvious: The GND 
at a fundamental level is antihuman in that its goals are diamet-
rically opposed to the aspirations of nearly all individuals. GND 
proponents might respond that their objectives, whether climate 
related or otherwise, are more important than an advance in human 

Table 1. Correlations Between Household Incomes and Energy 
Expenditures, 1984–2017

	 Income Quintile	 Correlation

	 I	 0.55
	 II	 0.89
	 III	 0.92
	 IV	 0.93
	 V	 0.92
	 All	 0.92

Source: Author computations based on US Bureau of Labor Statistics series on household spending on util-
ities, fuels, public services, and household before-tax incomes. US Bureau of Labor Statistics, Consumer 
Expenditure Survey, https://www.bls.gov/cex/; and US Bureau of Labor Statistics, “BLS Data Finder 1.1,” 
https://beta.bls.gov/dataQuery/find?st=18000&r=100&s=title%3AA&fq=survey:[cx]&more=0.
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flourishing, but they should be forced to defend that proposition 
explicitly.25

We have seen that energy consumption helps drive economic 
growth (and vice versa) and the expansion of employment. That sug-
gests that increasing energy consumption would be associated with 
decreases in the poverty rate; those two data series for the US are pre-
sented in Figure 6.26 

The correlation between the two is –0.44 for 1981–2017, though 
the correlation fell (in absolute value) to –0.32 for 1997–2017.27 The 
absolute value of that correlation is striking, particularly given that 
poverty is the result of numerous factors, among them poor-quality 
education, various policies that reduce employment opportunity for 
low-skilled workers, childbearing out of wedlock, and many other 
causes, only some of which are understood well. Figure 7 presents 
the trends for annual percent changes in energy consumption and 
the poverty rate.

Figure 6. Energy Consumption and the Poverty Rate

Source: US Energy Information Administration, Total Energy, https://www.eia.gov/totalenergy/data/browser/
index.php?tbl=T01.01#/?f=M; US Bureau of the Census, “Income and Poverty in the United States: 2017,” 
September 2018, https://www.census.gov/library/publications/2018/demo/p60-263.html; and US Bureau 
of the Census, “Impact on Poverty of Alternative Resource Measure by Age: 1981 to 2017,” September 
2018, https://www2.census.gov/programs-surveys/demo/tables/p60/263/Impact_Poverty.xls. 
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For annual percent changes in energy consumption and the pov-
erty rate, the simple correlation is –0.40, a figure surprisingly close 
to the correlation between the data trends (–0.44) shown in Figure 6. 
This correlation supports—but does not prove—the hypothesis that 
increasing energy consumption is a factor yielding a decline in the pov-
erty rate, or that a reduction in energy consumption forced by such 
public policies as those proposed as part of the GND would tend to 
increase the poverty rate. 

This last hypothesis is supported by the data summarized in Fig-
ure 8, showing the annual changes (first differences) in energy con-
sumption and the poverty rate.28 A high correlation between annual 
differences would be more powerful evidence of a causal relation-
ship. That correlation for 1982–2017 is –0.38, which again supports 
the hypothesis that increased energy consumption is likely to 
reduce the poverty rate and that reduced poverty yields an increase 
in energy consumption.

Figure 7. Annual Percent Changes: Energy Consumption and Poverty Rate

Source: US Energy Information Administration, Total Energy, https://www.eia.gov/totalenergy/data/browser/
index.php?tbl=T01.01#/?f=M; US Bureau of the Census, “Income and Poverty in the United States: 2017,” 
September 2018, https://www.census.gov/library/publications/2018/demo/p60-263.html; and US Bureau 
of the Census, “Impact on Poverty of Alternative Resource Measure by Age: 1981 to 2017,” September 
2018, https://www2.census.gov/programs-surveys/demo/tables/p60/263/Impact_Poverty.xls.
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Figures 1–8 illustrate various relationships between energy con-
sumption (or expenditures on such consumption) and other param-
eters. It is interesting as well to examine changes in primary energy 
production at the state level and the respective changes in household 
incomes and poverty rates and in unemployment rates.29 For the US 
as a whole, primary energy production from 2000 to 2016 increased 
by 18.2 percent, while median household income (in constant dol-
lars) from 2000 to 2017 increased by 2.4 percent.30 The poverty rate 
declined from 12.4 percent in 2000 to 12.3 percent in 2017, while the 
respective figures for the unemployment rate were 4.0 percent and  
4.4 percent, declining to 3.9 percent in December 2018.

For the lower 48 states (not including the District of Columbia), 
the simple correlation between the percent changes in primary 
energy production from 2000 to 2016 and median household income 
(2000 to 2017) was 0.17. These data are shown in Figure 9. Note that 

Figure 8. Annual Differences: Energy Consumption and Poverty Rate

Source: US Energy Information Administration, Total Energy, https://www.eia.gov/totalenergy/data/browser/
index.php?tbl=T01.01#/?f=M; US Bureau of the Census, “Income and Poverty in the United States: 2017,” 
September 2018, https://www.census.gov/library/publications/2018/demo/p60-263.html; and US Bureau 
of the Census, “Impact on Poverty of Alternative Resource Measure by Age: 1981 to 2017,” September 
2018, https://www2.census.gov/programs-surveys/demo/tables/p60/263/Impact_Poverty.xls.
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the data for primary energy production include energy production 
receiving large explicit and implicit subsidies; an example is ethanol 
production.31 In principle, those subsidies should be excluded from 
the household income data, a complex calculation beyond the issues 
addressed here. 

For the US as a whole, primary energy production from 2000 to 
2016 increased by 18.2 percent, while the poverty rate from 2000 to 
2017 declined slightly from 12.4 percent to 12.3 percent. Figure 10 shows 
the state-level percent changes in primary energy production for 2000 
to 2016 and the percent changes in the state poverty levels for 2000 to 
2017. The simple correlation between the two series is –0.09.

As the causes of poverty and changes in the poverty rate are com-
plex, it would be surprising to find a high correlation between the two 
series illustrated in Figure 10. But the negative sign for that correlation 
is consistent with the general pattern of an expanded energy sector 
and reductions in poverty.

With respect to primary energy production and the unemploy-
ment rate for the US as a whole, the former increased by 18.2 percent 
from 2000 to 2016, while the unemployment rate increased from  
4.0 percent in 2000 to 4.4 percent in 2017 (declining to 3.9 percent by 
December 2018). But for percent changes in the two series at the state 
level, the simple correlation is –0.03, a small number explained by the 
larger economic reality that an increase in employment in one sector  
(e.g., energy production) is likely to be offset by reduced employment 
in other sectors, other factors held constant.32 Figure 11 displays the 
state trends for percent changes in primary energy production and in 
the unemployment rate.

The relationships shown in Figures 1–11 and in Table 1 suggest 
strongly that one central premise underlying the GND—that destroy-
ing the economic value of a substantial part of the US resource base 
and the energy-producing and energy-consuming capital stock would 
improve economic conditions and distributional equity—is diametri-
cally opposed to reality. A reduction in energy consumption driven by 
public policies would harm economic growth. It is clear from the data 
that energy consumption and employment are strong complements, 
so a mandated reduction in energy consumption is likely to yield 



THE ANTIHUMAN CORE OF THE GREEN NEW DEAL   25
Fi

gu
re

 1
0.

 P
er

ce
nt

ag
e 

Ch
an

ge
s 

20
00

 to
 2

01
6/

20
17

: S
ta

te
 P

ri
m

ar
y 

En
er

gy
 P

ro
du

ct
io

n 
an

d 
Po

ve
rt

y 
Ra

te
s

So
ur

ce
: 

US
 E

ne
rg

y 
In

fo
rm

at
io

n 
Ad

m
in

is
tra

tio
n,

 “
St

at
e 

En
er

gy
 P

ro
du

ct
io

n 
Es

tim
at

es
 1

96
0 

Th
ro

ug
h 

20
16

,” 
20

18
, 

ht
tp

s:
//w

w
w.

ei
a.

go
v/

st
at

e/
se

ds
/s

ep
_p

ro
d/

SE
DS

_ 
Pr

od
uc

tio
n_

Re
po

rt.
pd

f; 
US

 
Ce

ns
us

 
Bu

re
au

, 
“T

ab
le

 
H-

8.
 

M
ed

ia
n 

Ho
us

eh
ol

d 
In

co
m

e 
by

 
St

at
e:

 
19

84
 

to
 

20
17

,” 
20

18
, 

ht
tp

s:
//w

w
w

2.
ce

ns
us

.g
ov

/p
ro

gr
am

s-
 

su
rv

ey
s/

cp
s/

ta
bl

es
/ti

m
e-

se
rie

s/
hi

st
or

ica
l-i

nc
om

e-
ho

us
eh

ol
ds

/h
08

.x
ls;

 U
S 

Ce
ns

us
 B

ur
ea

u,
 “

Hi
st

or
ica

l P
ov

er
ty

 T
ab

le
s: 

Pe
op

le
 a

nd
 F

am
ilie

s—
19

59
 to

 2
01

7,
” 

Au
gu

st
 2

8,
 2

01
8,

 
Ta

bl
e 

19
, h

ttp
s:

//w
w

w.
ce

ns
us

.g
ov

/d
at

a/
ta

bl
es

/ti
m

e-
se

rie
s/

de
m

o/
in

co
m

e-
po

ve
rty

/h
ist

or
ica

l-p
ov

er
ty

-p
eo

pl
e.

ht
m

l; 
Na

tio
na

l C
en

te
r f

or
 E

du
ca

tio
n 

St
at

ist
ics

, D
ige

st
 o

f E
du

ca
tio

n 
St

a-
tis

tic
s: 

20
07

, T
ab

le
 2

0,
 h

ttp
s:

//n
ce

s.
ed

.g
ov

/p
ro

gr
am

s/
di

ge
st

/d
07

/ta
bl

es
/d

t0
7_

02
0.

as
p;

 Io
w

a 
St

at
e 

Un
ive

rs
ity

, “
An

nu
al

 U
ne

m
pl

oy
m

en
t R

at
es

 b
y 

St
at

e,
” 

ht
tp

s:
//w

w
w.

ici
p.

ia
st

at
e.

ed
u/

ta
bl

es
/e

m
pl

oy
m

en
t/u

ne
m

pl
oy

m
en

t-s
ta

te
s;

 a
nd

 U
S 

Bu
re

au
 o

f L
ab

or
 S

ta
tis

tic
s, 

Lo
ca

l A
re

a 
Un

em
pl

oy
m

en
t S

ta
tis

tic
s, 

ht
tp

s:
//w

w
w.

bl
s.

go
v/

la
u/

la
st

rk
17

.h
tm

.

–4
0

–3
0

–2
0

–1
00102030405060

–1
000

10
0

20
0

30
0

40
0

50
0

Percentage Change

Percentage Change

P
o

ve
rt

y 
R

at
e 

(R
ig

h
t A

xi
s)

P
ri

m
ar

y 
En

er
g

y 
P

ro
d

u
ct

io
n

WY
WV
WI
WA
VT
VA
UT
TX
TN
SD
SC
RI
PA
OR
OK
OH
NY
NV
NM
NJ
NH
NE
ND
NC
MT
MS
MO
MN
MI
ME
MD
MA
LA
KY
KS
IN
IL
ID
IA
GA
FL
DE
CT
CO
CA
AZ
AR
AL



26   THE GREEN NEW DEAL 
Fi

gu
re

 1
1.

 P
er

ce
nt

ag
e 

Ch
an

ge
s 

20
00

 to
 2

01
6/

20
17

: S
ta

te
 P

ri
m

ar
y 

En
er

gy
 P

ro
du

ct
io

n 
an

d 
Un

em
pl

oy
m

en
t R

at
es

So
ur

ce
: U

S 
En

er
gy

 In
fo

rm
at

io
n 

Ad
m

in
ist

ra
tio

n,
 “

St
at

e 
En

er
gy

 P
ro

du
ct

io
n 

Es
tim

at
es

 1
96

0 
Th

ro
ug

h 
20

16
,” 

20
18

, h
ttp

s:
//w

w
w.

ei
a.

go
v/

st
at

e/
se

ds
/s

ep
_p

ro
d/

SE
DS

_P
ro

du
ct

io
n_

Re
po

rt.
pd

f; 
US

 C
en

su
s 

Bu
re

au
, “

Ta
bl

e 
H-

8.
 M

ed
ia

n 
Ho

us
eh

ol
d 

In
co

m
e 

by
 S

ta
te

: 1
98

4 
to

 2
01

7,
” 

20
18

, h
ttp

s:
//w

w
w

2.
ce

ns
us

.g
ov

/p
ro

gr
am

s-
su

rv
ey

s/
cp

s/
ta

bl
es

/ti
m

e-
se

rie
s/

hi
st

or
ica

l-i
nc

om
e-

ho
us

eh
ol

ds
/h

08
.x

ls;
 U

S 
Ce

ns
us

 B
ur

ea
u,

 “
Hi

st
or

ica
l P

ov
er

ty
 T

ab
le

s: 
Pe

op
le

 a
nd

 F
am

ilie
s—

19
59

 to
 2

01
7,

” 
Au

gu
st

 2
8,

 2
01

8,
 T

ab
le

 1
9,

 h
ttp

s:
//w

w
w.

ce
ns

us
.

go
v/

da
ta

/ta
bl

es
/ti

m
e-

se
rie

s/
de

m
o/

in
co

m
e-

po
ve

rty
/h

ist
or

ica
l-p

ov
er

ty
-p

eo
pl

e.
ht

m
l; 

Na
tio

na
l C

en
te

r f
or

 E
du

ca
tio

n 
St

at
ist

ics
, D

ige
st

 o
f E

du
ca

tio
n 

St
at

ist
ics

: 2
00

7,
 T

ab
le

 2
0,

 h
ttp

s:
//

nc
es

.e
d.

go
v/

pr
og

ra
m

s/
di

ge
st

/d
07

/ta
bl

es
/d

t0
7_

02
0.

as
p;

 I
ow

a 
St

at
e 

Un
ive

rs
ity

, 
“A

nn
ua

l 
Un

em
pl

oy
m

en
t 

Ra
te

s 
by

 S
ta

te
,” 

ht
tp

s:
//w

w
w.

ici
p.

ia
st

at
e.

ed
u/

ta
bl

es
/e

m
pl

oy
m

en
t/ 

un
em

pl
oy

m
en

t-s
ta

te
s;

 a
nd

 U
S 

Bu
re

au
 o

f L
ab

or
 S

ta
tis

tic
s, 

Lo
ca

l A
re

a 
Un

em
pl

oy
m

en
t S

ta
tis

tic
s, 

ht
tp

s:
//w

w
w.

bl
s.

go
v/

la
u/

la
st

rk
17

.h
tm

.

–4
0

–2
002040608010
0

12
0

–1
000

10
0

20
0

30
0

40
0

50
0

Percentage Change

Perentage Change

U
n

em
p

lo
ym

en
t R

at
e 

(R
ig

h
t A

xi
s)

P
ri

m
ar

y 
En

er
g

y 
P

ro
d

u
ct

io
n

WY
WV
WI
WA
VT
VA
UT
TX
TN
SD
SC
RI
PA
OR
OK
OH
NY
NV
NM
NJ
NH
NE
ND
NC
MT
MS
MO
MN
MI
ME
MD
MA
LA
KY
KS
IN
IL
ID
IA
GA
FL
DE
CT
CO
CA
AZ
AR
AL



THE ANTIHUMAN CORE OF THE GREEN NEW DEAL   27

adverse employment impacts. Because energy clearly is a normal good 
economically—higher incomes and wealth drive increases in energy 
consumption—an artificial increase in energy costs is inconsistent 
with the aspirations of those less fortunate for economic improve-
ment. Moreover, it is obvious that policy-driven reductions in energy 
consumption are fundamentally antihuman, in that investments in 
human capital and other parameters that increase human well-being 
generally, and specifically the demand for energy, are inconsistent 
with the central policy objectives of the GND.

As noted above, correlation does not demonstrate causation. But 
increasing energy consumption is correlated with reductions in the 
poverty rate, and the data on annual differences in energy consump-
tion and the poverty rate provide powerful evidence that this correla-
tion is not spurious: An artificial reduction in energy consumption 
would tend to increase the poverty rate. Although the correlations are 
weaker with respect to energy production and the parameters of inter-
est here, the state-level relationships between energy production and 
household incomes, poverty rates, and unemployment are consistent 
with the hypothesis that increased energy production is salutary with 
respect to those variables. 

It is reasonable to ask that proposed public policies recognize these 
realities, in particular the central truth that the GND objective of sub-
stituting unconventional energy in place of conventional energy, or 
hindering the market development of energy resources, would be likely 
to worsen the lot of those with the lowest incomes. GND proponents 
seem to recognize that reallocating resources away from conventional 
energy sources and uses toward unconventional energy would create 
important economic losses during the transition—that is, during the 
economic “structural shift” engendered by the GND. The GND would 
require that investments be directed to

spur economic development, deepen and diversify industry and 
business in local and regional economies, and build wealth and 
community ownership, while prioritizing high-quality job creation 
and economic, social, and environmental benefits in frontline and 
vulnerable communities, and deindustrialized communities, that 
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may otherwise struggle with the transition away from greenhouse 
gas intensive industries.33

Whatever the likelihood that a majority coalition enacting a GND 
would provide such transitional transfers to the specified beneficia-
ries, that “transition” passage by definition is a short-run orientation; 
it assumes away the long-run economic costs of the policy-driven 
reduction of energy supplies under the GND.34 After the transition 
to a “clean” energy economy is complete, will the transfers remain a 
permanent feature of the policy landscape, as a response to the perma-
nent reductions in real GDP and employment and increased poverty?

Note that the standard normative theory of government policy in 
the context of negative technological externalities35 posits only that 
in a competitive sector in which prices do not capture such exter-
nal impacts, market forces lead to an equilibrium in which excessive 
resource use is observed in that sector and too little in others.36 This 
outcome requires the presence of transaction costs that prevent bar-
gaining from internalizing the externality in the form of payment 
offers.37 The normative prescription is that government adopt policies 
leading to a reduction in the output of the given sector (or a reduc-
tion in the use of inputs yielding the external effect); the public choice 
problem can be summarized as the issue of whether government 
under any given set of institutional arrangements has incentives (and 
the information) to adopt such policies.38

Nowhere does even that normative theory of government posit 
that entire sectors be shut down. That the GND proposals do precisely 
that implies a willingness to forgo all the economic benefits of that 
resource use; the discussion above summarizes some of them. Con-
sider the Obama administration’s Climate Action Plan, a large effort 
to reduce (not eliminate) US emissions of GHG through regulatory 
action.39 The regulations were based analytically on a calculation of 
the “social cost of carbon” (SCC), conceptually the uninternalized 
adverse effects of US GHG emissions.40 

That SCC calculation was replete with analytic errors and deeply 
problematic methodologies, the purpose of which was to increase the 
calculated SCC so as to justify a regulatory regime that the administration 
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otherwise would not have been able to support under the public notice 
and comment requirements of the Administrative Procedures Act.41 A 
good example is provided by the Obama administration’s analysis of its 
proposed Clean Power Plan; the administration’s own analysis showed 
net climate benefits close to zero.42 Virtually all the asserted net ben-
efits derived from air-quality co-benefits, that is, reductions in emis-
sions of conventional pollutants already regulated under the Clean Air 
Act. Even that methodology was insufficient to yield an SCC calcula-
tion sufficiently large for the administration’s political purposes, so the 
administration discounted the purported benefit stream at 3 percent, 
while it discounted the cost stream at 5 percent, thus increasing artifi-
cially the calculation of net benefits.43

The central point here is that the Obama administration did not 
contemplate a near shutdown of the conventional energy sector, and 
it is safe to assume that the large economic benefits of conventional 
energy are the central reason. In a recent working paper, Richard Tol 
reports44 a calculation of the private economic benefits engendered 
by GHG emissions at $561–$611 per metric ton (in 2017 dollars) in 
2014, figures vastly greater than the Obama administration calculation 
of the SCC at about $50 per ton.45 US GHG emissions in 2016 were  
6,511 million metric tons of CO2;46 Tol’s calculation suggests an annual 
private economic benefit of US GHG emissions of about $3.7 trillion 
to $4.0 trillion.

In short, the economic benefits engendered by conventional energy 
use for individuals and for the economy in the aggregate are enormous, 
a reality shunted aside by GND proponents. Chapter 3 discusses the 
substantial environmental problems attendant upon an expansion of 
“clean” unconventional electricity generation and the implications of 
higher energy costs and reduced national wealth for aggregate political 
support for environmental protection.
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3

Adverse Environmental Effects  
of the Green New Deal

The GND will engender adverse environmental effects for a number 
of reasons, including those discussed below.

“Clean” Electricity

With respect to the direct environmental effects of “clean” power gen-
eration, several serious adverse impacts not acknowledged by GND 
supporters are of interest. In summary: There is the heavy-metal pol-
lution created by the production process for wind turbines.47 There 
are the noise and flicker effects of wind turbines.48 There are the large 
problems of solar panel waste and toxic metals.49 There is the wildlife 
destruction caused by the production of renewable power.50 There 
also is the problem of massive land use, discussed below.

Economic Cost of Emissions from Backup Generation

It is technically impossible for a 100 percent renewable power system, 
as defined in the GND, or anything approximating it to avoid both 
frequent service interruptions (“blackouts”) and a far smaller decline 
than commonly assumed in emissions of conventional pollutants 
and GHG. In other words, service interruptions are a crucial problem 
under a 100 percent renewable power system, a problem that can be 
addressed only with conventional backup capacity. This observation 
requires a brief primer on the operation of an electric power system. 

Electric energy in large amounts cannot be stored at low cost in 
batteries due to technological limitations; only indirect storage in the 
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form of water in dams is economic. (The problems with battery stor-
age are discussed in Chapter 4.) This reality means that the production 
and consumption of electricity in a given power network must be bal-
anced constantly to prevent blackouts and more generally to preserve 
the expected reliability of the system. 

Because unexpected surges in demand and/or outages of generating 
equipment can occur, backup generation capacity must be maintained; 
such backup capacity is termed the “operating reserve” for the given 
network. This operating reserve is of two types; the first is the “spin-
ning reserve”—that is, generators already connected to the network, 
the output of which can be increased by raising the torque applied to 
the generating turbines. The typical system requirement is that spin-
ning reserves be 50 percent or more of total operating reserves. The 
second component of operating reserves is the supplemental reserve, 
which comprises generation capacity that can be brought on line 
within five to 10 minutes and/or electric power that can be obtained 
quickly from other networks or by withholding power being distrib-
uted to other networks. Additional reserve capacity often is provided 
by generators that require up to an hour to come on line; this backup 
capacity is not included in measures of the operating reserve for a sys-
tem because of the length of time required for availability. 

Electric supply systems respond to growing demands (“load”) 
over the course of a day (or year) by increasing output from the  
lowest-cost generating units first and then calling on successively 
more expensive units as electric loads grow toward the daily (or sea-
sonal) peak. (“Baseload” units run more or less constantly except 
for scheduled and unscheduled downtime.) Electric generation 
capacity fueled by renewable energy sources is not “dispatchable”; 
that is, it is not available on demand because wind and sunlight are 
intermittent. In other words, system planning and optimization 
cannot be based on an assumption that it will be available to provide 
power to the grid when it is expected to be most economic. Accord-
ingly, it cannot be scheduled: It requires backup generation capacity 
to preserve system reliability.

Several studies have concluded that wind capacity does not 
impose large reliability costs on a given power system as long as the 
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wind generation remains about 10–20 percent or less of system out-
put, because the intermittent nature of wind resources given a small 
market share has effects similar to those of unexpected outages and 
other familiar problems characterizing conventional generation.51 At 
the same time, outages of wind capacity due to weak wind conditions 
are much more likely to be correlated geographically than is the case 
for outages of conventional plants, for the obvious reason that weak 
winds in part of a given region are likely to be observed in tandem with 
weak winds in other parts of that region. Because appropriate sites 
for utility-scale solar facilities (and rooftop photovoltaic systems) are 
concentrated geographically, the same correlation problem is likely to 
affect solar electric generation as well.

The problem of frequency regulation and grid stability—related 
to but distinct from the intermittency problem—created by a large 
expansion of non-dispatchable power generation is well-known.52 
In brief, most US generating capacity is alternating current (AC) and 
must be synchronized at 60 hertz. Because generation from wind and 
solar units cannot be ramped up and down in response to disequilib-
ria in power frequencies in a grid, conventional units must be used 
to regulate those frequencies. Without such frequency regulation, the 
grid can become unstable, in the sense that the generators comprising 
the grid would be spinning at different speeds, a condition of nonsyn-
chronous generation that can cause a power outage. In a critique of a 
proposal53 for a 100 percent renewable power grid, Christopher Clack 
et al. make the following central observation.

An important gap in the analysis of [Jacobson et al.] is that it does 
not provide evidence that the proposed [100 percent renewable] 
system can maintain sufficient frequency regulation to preserve 
power system stability. The designers of power markets have known 
for decades that there is a need for improved markets that reward 
ancillary services that contribute to grid stability.

Further, [Jacobson et al.] state that [their] model “assumes 
a fully interconnected grid” that does not include any transmis-
sion constraints. [They] simply assume that there is unlimited 
transmission availability and that if “congestion is an issue at 
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the baseline level of long-distance transmission, increasing the 
transmission capacity will relieve congestion with only a modest 
increase in cost.”

This is a striking set of assumptions given that it has proven 
extremely difficult to site vital transmission lines, notably near 
urban areas (where loads are concentrated).54

In short, expansion of renewable power generation requires ancil-
lary investment in backup capacity using conventional (dispatchable) 
technologies if frequent service interruptions are to be avoided. One 
major study of renewable systems worldwide finds that expanding dis-
patchable capacity by 1 percent facilitates an expansion of renewable 
capacity by 0.88 percent.55 Tables 3 and 6 show that a GND renew-
able capacity investment requirement of about 2,627 gigawatts (GW) 
(wind and solar summed) would be a twentyfold increase over current 
wind and solar capacity of about 131 GW. If we assume, conservatively, 
that this renewable capacity investment would require dispatchable 
backup capacity of 15 percent, the latter would be about 394 GW.56 
It is reasonable also to assume a capacity factor of 40 percent for the 
backup units, as generation from wind and solar facilities is far more 
variable than that from conventional units, for which their backup 
units’ capacity factors usually are assumed at 20 percent.

The direct costs of that dispatchable backup capacity and generation 
are discussed in Chapter 4. Of interest here are the economic costs of 
the emissions from that backup generation, as calculated in Table 2.57 
This estimate is based on the Obama administration calculation of the 
SCC, a deeply problematic analytic exercise.58 Accordingly, the calcu-
lations in Table 2 are not an endorsement of the Obama SCC calcula-
tion or the proposition that CO2 emissions impose important social 
costs; that is an issue outside the discussion here. (But the evidence 
on climate phenomena is discussed briefly in Chapter 7.)59 Note that 
the Obama calculation of the SCC includes “co-benefits” in the form 
of reduced emissions of criteria pollutants—also a deeply problematic 
methodological approach—so that the CO2 emissions entries in Table 2 
are a straightforward proxy for all the emissions attendant upon the 
backup generation necessary under the GND electricity mandates.60 
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Moreover, unlike the GHG emissions goals of the Obama admin-
istration, the proponents of the GND argue for a virtual elimina-
tion of US GHG emissions. Implicitly, therefore, they must believe 
that the true SCC is vastly higher than that asserted by the Obama 
administration; certainly, they are in no position to argue that the 
Obama estimate is biased upward.61 The Obama SCC of about $50 
per metric ton of GHG emissions implies a cost for the GND backup 
emissions of $30.8 billion per year; the calculations are shown in 

Table 2. Economic Costs of Natural Gas Backup Emissions

2017 Natural Gas Power Generation (tWh)	 1,296.4
2017 Gas Combined Cycle Heat Rate (Btu/kWh)	 7,649
2017 Natural Gas Consumption for Electricity Generation (Billion Cubic Feet)	 9,250
2017 Natural Gas Consumption per tWh (Billion Cubic Feet)	 7.1
2017 CO2 Emissions from Natural Gas Power Generation (Million Metric Tons)	 507
2017 CO2 Emissions from All Power Generation (Million Metric Tons)	 1,743
2017 Natural Gas CO2 Emissions per tWh (Million Metric Tons)	 0.4
2017 Natural Gas CO2 Emissions per Billion Cubic Feet (Million Tons)	 0.055
GND Annual Backup Generation per Year (tWh)	 1,380.6
GND Backup Heat Rate (Btu/kWh)	 8,424
GND Annual Backup Natural Gas Consumption (Billion Cubic Feet)	 11,215.0
GND Assumed CO2 Emissions per Billion Cubic Feet (Million Metric Tons)	 0.055
GND CO2 Emissions (Million Metric Tons)	 616.8
Obama Administration Social Cost of Carbon (Dollars per Metric Ton)	 $50.0
GND Annual Emissions Cost from Backup Generation (Billions of Dollars)	 $30.8
GND Annual Emissions Cost per Backup mWh (Dollars)	 $22.30
GND Annual Backup Emissions Cost per Household (Dollars)	 $241.70

Source: Tables 3 and 5; US Energy Information Administration, Electric Power Annual 2017, December 
2018, Table 8.2, https://www.eia.gov/electricity/annual/html/epa_08_02.html; US Energy Information 
Administration, “Natural Gas Consumption by End Use,” February 28, 2019, https://www.eia.gov/dnav/
ng/ng_cons_sum_dcu_nus_a.htm; US Energy Information Administration, February 2019 Monthly Energy 
Review, February 25, 2019, 209, Table 12.6, https://www.eia.gov/totalenergy/data/monthly/pdf/sec12_9.
pdf; Interagency Working Group on Social Cost of Greenhouse Gases, “Technical Support Document: Tech-
nical Update of the Social Cost of Carbon for Regulatory Impact Analysis Under Executive Order 12866,” 
August 2016, https://obamawhitehouse.archives.gov/sites/default/files/omb/inforeg/scc_tsd_final_clean_ 
8_26_16.pdf; Gabriel Leon and Lourdes Mendoza Gonzalez, “Heat Rate Curve and Breakeven Point Model 
for Combine Cycle Gas Turbine Plants,” ResearchGate, August 2018, Figure 10, https://www.researchgate.
net/publication/327059862_Heat_rate_curve_and_breakeven_point_model_for_combine_cycle_gas_
turbine_plants; and author’s computations.
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Table 2.62 On a per-household basis, the annual cost would be about 
$242 per year.

Note from Table 2 that annual emissions from natural gas backup 
generation under the GND “100 percent renewables” mandate, per-
haps surprisingly, would be 22 percent higher than the emissions from 
all 2017 natural gas–fired generation and over 35 percent of the emis-
sions from all power generation in 2017. This is the direct result of the 
unreliability of renewable power: The backup units must be cycled up 
and down depending on wind and sunlight conditions, thus increas-
ing heat rates (btu per kWh) and emissions.63 The seriousness of this 
cycling problem is illustrated in Table 2: Annual natural gas backup 
generation under the GND would be over 6 percent higher than all 
natural gas generation in 2017, but emissions from natural gas backup 
power production, again, would be 22 percent higher. In short, the 
GND “100 percent renewables” mandate—even given the assump-
tions inherent in the GND policy proposals—to a significant degree is 
self-defeating as a purported solution to a climate crisis. 

The Environmental Kuznets Curve

Chapter 4 expands the cost analysis to include the fixed costs of renew-
able power, transmission costs, the costs of backup power needed to 
avoid service interruptions, and the cost of land needed for the GND 
renewables mandate. As will be discussed, a conservative estimate of 
the annual cost of the GND electricity mandate alone is $490.5 bil-
lion. That cost would be about 2.5 percent of annual US GDP, which 
was about $19.5 trillion in 2018.64 If we assume that long-run real GDP 
growth will average 3 percent annually, the annual economic cost of the 
GND renewable power mandate alone in effect would cut the annual 
real dollar increase in GDP by 83 percent.65 Obviously, a smaller real 
GDP would increase the proportionate effects of the GND renewables 
costs, but I ignore here the direct effects of the GND’s higher energy 
costs on GDP growth.66 

This reduction in national wealth and household incomes in the 
US context can be predicted to reduce the individual, aggregate, and 
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political willingness to pay for environmental protection generally, and 
for reductions in emissions of all pollutants in particular. This theoret-
ical relationship—emissions rising and then falling as incomes rise—
is known as the “environmental Kuznets curve.”67 The US clearly is on 
the portion of the curve displaying falling emissions as incomes rise. 
The goal here is not to construct an empirical estimate of the effect 
of reduced national wealth under the GND on environmental qual-
ity; that is a difficult topic fraught with complexities. But the potential 
effect should not be assumed away: The argument from GND propo-
nents that a reduction in national wealth can be made consistent with 
increased environmental quality in the case of American democratic 
decision-making is deeply problematic.68
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4

Direct Costs of the Green New Deal 
Renewable Electricity Mandate

The cost analysis presented in this chapter examines four dimensions 
of the GND renewable electricity mandate: the capacity and other 
fixed costs of wind and solar power, transmission costs for a greatly 
expanded renewable power system, the cost of backup power needed 
to avoid service interruptions under a “100 percent” renewable elec-
tricity mandate, and the cost of the land needed to site the new wind 
and solar facilities. The economic cost of the emissions resulting 
from backup generation needed to avoid blackouts was examined in 
Chapter 3.

Net Fixed Costs of Renewable Replacement Capacity

The cost of replacing the current electric generating system capac-
ity mix with a new one comprising only “renewable” technologies is 
an exceptionally complex calculation that must be based on a set of 
reasonable but variable assumptions, in particular for the summary 
analysis presented here. Such a massive change in the capacity mix of 
the national electric grid would entail large additional costs for trans-
mission and for investments in backup generating capacity needed 
to avoid service interruptions. Note that H.R. 109 calls for “meeting 
100 percent of the power demand in the United States through clean, 
renewable, and zero-emission energy sources,” suggesting that, in 
principle, fossil power generation might not be phased out com-
pletely if carbon capture and sequestration technologies, however 
costly, were adopted. Putting aside the immense costs of eliminating 
GHG emissions from fossil power generation, that language is incon-
sistent with the statement in the accompanying “Launch” document: 
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“We are calling for a full transition off fossil fuels and zero green-
house gases.”69 

Table 3 presents the 2017 capacity mix of electric generation 
technologies for the US.70 Total US generating capacity is about 
1,100.5 GW, of which about 252.6 GW (23 percent) is renewable as 
defined in Table 3.71 If we exclude hydroelectric capacity, renewable 
capacity is about 14 percent of the total. 

Table 4 presents net electricity generation for 2017 by energy tech-
nology.72 Total power generation in 2017 was about 4,046.7 terawatt- 
hours (tWh), of which renewable generation was about 17 percent, or 
about 10 percent if we exclude hydroelectric power from the definition 

Table 3. US 2017 Net Summer Capacity by Energy Technology

Energy Technology	 Generating Capacity (GW)

Coal	 256.5
Petroleum	 33.3
Natural Gas	 456
Other Gases	 2.4
Nuclear	 99.6
Conventional Hydroelectric	 79.8
Pumped Storage Hydroelectric	 22.8
Wind	 87.6
Solar Utility Scale	 27
Solar Small Scale	 16.1
Wood, Other Biomass, and Geothermal	 16.4
Other	 2.9
Total	 1,100.5
Total Nonrenewable	 847.9
Total Renewable	 252.6
Total Nonrenewable/Total	 0.77
Renewable/Total	 0.23
Non-Hydroelectric Renewable/Total	 0.14

Note: “Nonrenewable” includes coal, petroleum, natural gas, other gases, and nuclear. “Renewable” 
includes all others listed. Numbers may not sum due to rounding.
Source: US Energy Information Administration, Electric Power Annual, October 22, 2018, Table 4.3, https://
www.eia.gov/electricity/annual/html/epa_04_03.html. 
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of “renewable.” The respective capacity figures from Table 3, again, are  
23 percent and 14 percent. So actual renewable electric output was 
about 4–6 percentage points lower than the respective figures for 
capacity, while nonrenewable sources were 77 percent of total capac-
ity but 83 percent of actual generation.

The failure of non-hydroelectric renewable technologies to gener-
ate power in proportion to their capacities is driven by two factors. 
The first, mentioned here only in passing, is the theoretical limits 
constraining the production of electricity by wind and solar technol-
ogies.73 The second, far more important in the context of the GND, is 
driven by the intermittent nature of wind flows and sunlight: Because 

Table 4. US 2017 Net Electricity Generation by Energy Technology

Energy Technology	 Electricity Generation (tWh)

Coal	 1,205.8
Petroleum	 21.4
Natural Gas	 1,296.4
Other Gases	 12.5
Nuclear	 805
Conventional Hydroelectric	 300.3
Pumped Storage Hydroelectric	 –6.5
Wind	 254.3
Solar Utility Scale	 53.3
Solar Small Scale	 24
Wood, Other Biomass, and Geothermal	 67.1
Other	 13.1
Total	 4,046.7
Total Nonrenewable	 3,341.1
Total Renewable	 705.7
Total Nonrenewable/Total	 0.83
Renewable/Total	 0.17
Non-Hydroelectric Renewable/Total	 0.1

Note: “Nonrenewable” includes coal, petroleum, natural gas, other gases, and nuclear. “Renewable” 
includes all others listed. Numbers may not sum due to rounding.
Source: US Energy Information Administration, Electric Power Annual, October 22, 2018, Tables 3.1.A and 
3.1.B, https://www.eia.gov/electricity/annual/html/epa_04_03.html. 
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the wind does not always blow and the sun does not always shine, and 
because neither is predictable when long-lived investment decisions 
are made or when system planning decisions must be made for day-
ahead or even hourly markets, wind and solar power facilities have 
substantially lower “capacity factors” than is the case for conventional 
power technologies.74 

This reality would be magnified under the GND mandate for two 
reasons. First, a geographic expansion of the renewables industry to 
many additional sites means that those sites inexorably will prove 
less and less suitable for renewable power production. After all, it is 
reasonable to assume that the first sites chosen were the best ones, 
controlling for political demands and other nontechnical influences 
that would not disappear under a GND, and that subsequent ones will 
exploit the next-best sites, with increasingly unsuitable ones used as 
the industry expands massively under a GND. 

This process means that the renewable power sector will expe-
rience higher marginal and average costs for any given amount of 
power produced, particularly given that fixed costs are a far higher 
proportion of total costs for wind and solar power than for conven-
tional generating technologies.75 As the renewable industry expands 
substantially as a result of the policy-driven mandates of a GND, new 
facilities would be sited in areas increasingly unsuited for the produc-
tion of wind and solar power, the upshot of which would be declining 
capacity factors both on the margin and on average for the industry as 
a whole.76 Accordingly, the industry’s declining capacity factors will be 
reflected in increasing scale diseconomies—rising average costs—as it 
expands sharply under a GND.77 This is an important factor influenc-
ing transmission costs for wind and solar power, as discussed below. 
Moreover, the non-dispatchable nature of wind and solar capacity 
makes the capacity “credit” appropriate for a given renewable invest-
ment substantially lower than the “nameplate” (or official) capacity 
figure for that given unit. The Department of Energy provides analysis 
of this problem in the context of solar photovoltaic capacity.78

Second, wind facilities generate little power during summer 
peak-demand hours. For those summer peak periods, one estimate 
of the needed wind nameplate capacity to replace a given amount of 
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conventional fossil capacity is seven to nine times the fossil capac-
ity to be replaced.79 Accordingly, the needed amount of capacity 
for wind facilities replacing fossil generation during the summer is 
vastly understated here; this analysis assumes a factor of 2.9 to 1 
(Table 6) rather than the more realistic 7–9 to 1.80 Accordingly, the 
environmental damage caused by the GND replacement of conven-
tional capacity with wind and solar capacity would be larger as well, 
and the ensuing need for proportionately greater backup generation 
by natural gas combined cycle plants would result in a proportion-
ate increase in GHG emissions. 

Table 5 presents four estimates of expected capacity factors for the 
power technologies of central interest here, from the Energy Infor-
mation Administration (EIA), the Department of Energy (for wind), 
Lazard, and the Institute for Energy Research (IER).81

Note that the capacity factors shown in Table 5 are derived 
from observed operational parameters for the currently existing 

Table 5. Estimates of Capacity Factors for New Generation Facilities

	 ——— Capacity Factors (Percent) ———
Technology	 EIA	 Dept. of Energy	 Lazard	 IER

Conventional Coal (Without CCS)	 85	 N/A	 93	 54.6
Gas Combined Cycle	 87	 N/A	 80	 56.3
Nuclear	 90	 N/A	 90	 92.2
Wind (Onshore)	 43	 35	 38	 32.5
Solar (Photovoltaic)	 33	 N/A	 34	 28.6
Hydroelectric	 65	 N/A	 N/A	 35.9

Note: CCS is carbon capture and sequestration. IER estimates are not directly comparable to the others.
Source: US Energy Information Administration, “Levelized Cost and Levelized Avoided Cost of New Genera-
tion Resources in the Annual Energy Outlook 2018,” March 2018, Table 1a, https://www.eia.gov/outlooks/
aeo/pdf/electricity_generation.pdf; US Department of Energy, 2017 Wind Technologies Market Report, 
August 2018, Figure 33; Lazard, “Lazard’s Levelized Cost of Energy Analysis—Version 12.0,” 2018, 13 
and 15, https://www.lazard.com/media/450784/lazards-levelized-cost-of-energy-version-120-vfinal.
pdf; and Thomas F. Stacy and George S. Taylor, “The Levelized Cost of Electricity from Existing Gener-
ation Resources,” Institute for Energy Research, July 2016, 25, https://www.instituteforenergyresearch.
org/wp-content/uploads/2016/07/IER_LCOE_2016-2.pdf. For coal capacity without carbon capture and 
sequestration (CCS), the EIA-assumed capacity factor is 85 percent. See US Energy Information Adminis-
tration, Annual Energy Outlook 2015, Table A5, https://www.eia.gov/outlooks/aeo/pdf/appendix_tbls.pdf.
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renewable power sector and for marginal increments. They do not 
envision a twentyfold increase in renewable capacity. Accordingly, 
for natural gas combined cycle, wind, and solar power, the respec-
tive capacity factors assumed here are 87 percent, 30 percent, and  
25 percent. For wind and solar power, I assume capacity factors 
lower than the EIA estimates, in particular because of the scale dis-
economy problem summarized above, a factor not incorporated in 
the various estimates presented in Table 5. 

Let us now consider the magnitude of the conventional power gen-
erating capacity that would be replaced under GND policy of 100 per-
cent “clean” and/or “renewable” electric generating capacity—that is, 
a replacement of plants using coal, petroleum, natural and other gases, 
and nuclear fuels. From Table 3, we see that the total 2017 capacity 
to be replaced would be 847.9 GW. Also from Table 3 we see that in 
2017, wind capacity was 87.6 GW, while solar capacity (utility-scale and 
small-scale combined) was 43.1 GW. Accordingly, wind capacity was 
two-thirds of the total of the two, and solar capacity was the remaining 
one-third.

I assume here that the replacement of 847.9 GW of conventional 
power capacity with wind and solar capacity would be in that ratio. 
Moreover, in principle we should account for growth in US generating 
capacity as a response to increasing demand and other factors. But net 
summer capacity for the conventional plants listed above was essen-
tially flat from 2007 through 2017; accordingly, we use 847.9 GW as 
the figure to be replaced in this GND conceptual experiment.82 This 
assumption almost certainly biases the cost estimates downward, in 
that 2007–17 was a relatively slow period for GDP growth and thus for 
electricity demand conditions.83

Table 6 presents a computation of the wind and solar capacity 
investments needed to replace the 847.9 GW of conventional capac-
ity. Because wind and solar facilities have capacity factors lower 
than those of the nonrenewable facilities to be replaced under a 
notional GND, the replacement cannot be assumed at a one-to-one 
ratio; instead, the differing capacity factors must be incorporated 
into a capacity factor adjustment so as to arrive at the amount of 
wind or solar capacity needed in theory to replace a given amount of 
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nonrenewable capacity.84 This approach still understates the amount 
of renewable replacement capacity needed to avoid outages, because 
unlike most maintenance and other such parameters, wind and sun-
light conditions cannot be scheduled. These simple computations are 
shown in Table 6: Wind replacement must be 2.9 times the nonrenew-
able capacity to be replaced, while solar replacement must be about  
3.5 times as much, in the 2:1 ratio already discussed.

Table 7 presents a calculation for the US as a whole of the annual 
cost of replacing all coal, gas, petroleum, and nuclear capacity 
with wind and solar facilities, in the 2:1 ratio discussed above.85 As 
shown in Table 7, the annual net cost of the notional GND policy of  
100 percent “renewable” power capacity replacement would be about 
$357 billion per year. As there are about 127.6 million households in 
the US (in 2018), the annual cost per household for wind and solar 
replacement capacity would be about $2,798.86 The figures in Table 7 
assume economic lives for the renewable capacity of 20 years; because 
that capacity would have to be replaced over time, the annual costs 
would be permanent. 

Table 6. Notional Wind and Solar Replacement Capacity Investment

Capacity 
Replaced 

(GW)
New Wind 

(GW)
New Solar 

(GW)

Wind 
Capacity 
Factor 

Adjustment 
(0.87/0.30)

Solar  
Capacity 
Factor 

Adjustment 
(0.87/0.25)

Adjusted 
New Wind 

(GW)

Adjusted 
New Solar 

(GW)

847.9 568.1 279.8 2.9 3.5 1647.5 979.3

Note: Assumes capacity factor of 87 percent for coal, gas, and nuclear facilities and 30 percent and  
25 percent, respectively, for wind and solar facilities.
Source: Tables 3 and 5; and author computations. 
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Transmission Costs

Because wind and solar facilities must be sited where wind and sun-
light conditions are most favorable, and because of low capacity fac-
tors, transmission lines must be longer and utilized less fully.87 This 
is very different from the case for conventional power plants, which 
in principle can be sited almost anywhere, with fuels transported to 
the plants; system planning can optimize among site characteristics, 
transmission costs, and all the other factors affecting costs and tech-
nological parameters. Detailed estimates of generalized transmission 
costs for wind and utility-scale solar power are uncommon because 
they are highly idiosyncratic with respect to individual projects, but 

Table 7. Net Annual Cost of Renewable Capacity Replacement for 
Nonrenewable Capacity (Billions of 2018 Dollars)

Component	 Cost

Nonrenewable Capacity Replaced (GW)	 847.9 
Wind Replacement Capacity (Onshore) (GW)	 1647.5 

Wind Replacement Capital Cost	 2,675.5
Wind Replacement Amortization Cost, Annual	 211.9
Wind Replacement Fixed O&M Cost, Annual	 79.8
Wind Total Replacement Cost, Annual	 291.7

Solar Replacement Capacity (Tracking Photovoltaic) (GW)	 979.3

Solar Replacement Capital Cost	 1,928.2
Solar Replacement Amortization Cost, Annual	 152.7
Solar Replacement Fixed O&M Cost, Annual	 22
Solar Total Replacement Cost, Annual	 174.7

Fossil Steam O&M and Fuel Savings, Annual	 –89.8
Nuclear O&M and Fuel Savings, Annual	 –19.6
Total Net Cost, Annual	 357

Note: Costs are in billions of 2018 dollars. The wind adjustment factor is 2.9. The solar adjustment factor 
is 3.5. Annual amortization costs for wind and solar capacity assume 20-year asset lives and 5 percent 
interest rate. 
Source: Tables 3, 5, and 6; US Energy Information Administration, Electric Power Annual, October 22, 2018, 
Table 4.3 and 8.4; and author computations.
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the EIA publishes each year in the Annual Energy Outlook a compari-
son of various components of the “levelized” costs of power produced 
with differing technologies.88 With respect to transmission costs, the 
most recent EIA estimates are shown in Table 8.89 

The transmission cost figure for natural gas generation is a reason-
able proxy for all fossil electricity; transmission costs for wind and 
solar power are 2.4 times and 3.3 times higher, respectively. (I ignore 
here the small difference in transmission costs for nuclear power.) 
However, these EIA estimates are for the marginal costs of intercon-
nection with the existing power grid given the current network of 
wind and solar facilities. They understate sharply the marginal costs 
of a transmission system incorporating, again, a twentyfold increase 
in wind and solar system capacity.90 It is difficult to find in the litera-
ture an estimate of the additional transmission costs attendant upon 
so large an expansion of the renewable power sector, but clearly, 
the EIA estimates are biased downward substantially. For our rough 
purposes here, I assume a doubling of the cost figures per mWh for 
wind and solar transmission shown in Table 8: $4.80 for wind and  
$6.60 for solar. 

From Table 4, the annual nonrenewable power generation to be 
replaced, using the 2017 data, would be 3,341.1 tWh. Under the same 
assumption as above that the replacement generation would be two-
thirds wind and one-third solar, the additional annual transmission 
costs imposed by the electricity mandates of the GND would be  
$18 billion.91 On a per-household basis, that is $141 annually.

Table 8. EIA Estimates of Levelized Transmission Costs (per mWh)

Generating Technology	 Transmission Cost

Natural Gas Combined Cycle	 1.0
Nuclear	 0.9
Wind (Onshore)	 2.4
Solar PV	 3.3
Hydroelectric	 1.8

Source: US Energy Information Administration, Electric Power Annual, October 22, 2018, Table 8.4; and 
author computations.
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Cost of Backup Power

Table 9 constructs a cost estimate for the 394 GW of natural gas 
combined cycle backup capacity and annual backup generation of  
1,380.6 tWh for the massive expansion of wind and solar capac-
ity under the GND.92 Backup costs on an annual basis would be  
$76.9 billion, or about $603 per household.

One alternative to the use of backup generation to stabilize the 
electric grid under a 100 percent renewables mandate would be sim-
ply to accept regular blackouts and their economic costs.93 This alter-
native will not be explored here; the assumption is that the American 
body politic will not accept an electric power system characterized by 
a substantial degree of unreliability.

Another alternative, promoted by GND supporters, is the use of 
battery storage as a balance mechanism for an electric grid almost 
entirely comprising non-dispatchable generating units, a topic to 
which I turn briefly. Steve Huntoon discusses the massive problems 
with battery storage as an adjunct for renewable power; his central 
points, greatly simplified, are as follows.94

Table 9. Cost of Backup Capacity and Generation for the GND Renewables 
System (Billions of 2018 Dollars)

Component	 Cost

Backup Capacity (GW)	 394
Backup Generation per Year (GW)	 1380.6 
Capacity Cost 	 $353
Capacity Cost, Annual Amortized	  $28
O&M, Fuel Cost per Year	 $48.9
Annual Cost	 $76.9
Annual Cost per Backup mWh	 $55.7
Annual Cost/Household	 $602.7

Note: Costs are in 2018 dollars. 
Source: Author’s computations based on US Energy Information Administration, Total Energy, https://www.
eia.gov/totalenergy/data/browser/index.php?tbl=T01.01#/?f=M; and US Energy Information Administra-
tion, Electric Power Annual, October 22, 2018, Table 8.4. 
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•	 Under assumptions highly favorable to the battery option, the 
latter is likely to be at least twice as expensive on an annual basis 
than the highest recent capacity prices observed in the PJM 
Interconnection.95 

•	 Even that comparison is biased in favor of battery capacity 
because the economic lives of conventional generation units are 
substantially longer than those of the battery storage units. The 
discussion of the costs of renewable capacity (Table 7) assumes 
20-year lives for the wind and solar capacity; Huntoon argues 
that is twice the economic life of the battery backup units in light 
of the limited evidence available.

•	 Batteries “generally can’t sustain output for more than several 
hours,” so battery backup is not wholly dispatchable.

Cost of Land

As discussed previously, the energy content of wind flows and sunlight 
is un-concentrated and depends on air speed and sunlight intensity, 
in contrast with the concentrated energy in fossil and nuclear fuels.96 
To compensate for the un-concentrated nature of renewable energy 
sources, large capital investments in land and/or materials must be 
made to make renewable generation even technically feasible in terms 
of generating nontrivial amounts of electricity. A wind farm would 
require 500 windmills of 2 MW each to provide a theoretical genera-
tion capacity of 1,000 MW.97 Since the wind turbines must be spaced 
apart to avoid serious wake effects,98 a theoretical 1,000 MW wind 
farm would require approximately 64,000 acres (100 square miles) of 
land. With an assumed capacity factor of 30 percent for a typical wind 
farm, actual wind capacity of 1,000 MW would require an area (per-
haps at different locations) about three times that rough estimate.99 
In contrast, a 1,000 MW gas-fired plant requires about 30 acres; 
the analogous figures for coal and nuclear plants are 225 acres and  
830 acres, respectively.100 
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The same problem characterizes solar power. The energy content 
of sunlight at the earth’s surface is roughly 150–500 watts per square 
meter (W/m2), depending on location, of which about 20–30 percent 
is convertible to electricity, depending on the particular technology.101 
Accordingly, even in theory a square meter of solar energy receiving 
capacity is barely enough to power roughly one 100-watt light bulb, 
putting aside such capacity-factor issues of sunlight intensity and the 
like. This problem of land requirements for utility-scale solar facili-
ties is sufficiently important that most analyses assume a maximum 
capacity of 50–100 MW, which, conservatively, would require approxi-
mately 1,250 acres, or about two square miles. The large Ivanpah solar 
facility in the California Mojave Desert has a gross capacity of 392 MW 
and sits on 3,471 acres, or about 5.4 square miles.102 

From Table 6, the renewable replacement capacity required under 
the GND would be 1,647.5 GW for wind and 979.3 GW for solar. As a 
rough approximation, let us assume, conservatively, 64,000 acres  
(100 square miles) per 1,000 MW (1 GW) for wind capacity and  
10,000 acres (about 15.6 square miles) per 1,000 MW for utility-scale 
solar capacity.103 Under these rough but conservative assumptions, the 
land requirement for the new renewable generating capacity under the 
GND would be about 115.2 million acres, or about 180,000 square miles; 
that is over 15 percent greater than the land area of California.104 This 
does not include transmission lines or other attendant infrastructure.

As land is not free, the cost of that land use is of central interest 
here. The US Department of Agriculture reports land values for farm 
real estate, cropland, and pasture acreage.105 For the US as a whole, 
the lowest values among those three data series were for pasture acre-
age, at $1,350 per acre in 2017. For 115.2 million acres, that total land 
value is $155.5 billion; since land does not depreciate, the annual land 
cost is the perpetuity that has a present value of $155.5 billion at, say, a  
5 percent interest rate. That annual figure for the cost of land needed 
for the GND renewables mandate is $7.8 billion, or $61 per household.

Table 10 summarizes the GND emissions and direct cost figures 
from Chapters 3 and 4. The average US retail price for electricity in 
2017 was $104.80 per mWh; from Table 10, we see that a conserva-
tive estimate of the cost of GND renewable replacement power 
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would be $147 per mWh, or about 40 percent more than the average  
2017 price.106

Average household incomes before taxes in 2017 were $73,573, 
$11,394, $29,821, $52,431, $86,363, and $188,103, for all households and 
for Quintiles I, II, III, IV, and V, respectively. From Table 10, a conser-
vative estimate of the economic costs of the GND renewables mandate 
would be $3,845 per household, or 5.2 percent of average before-tax 
household income. That figure obviously would be higher if the cost 
were applied to after-tax incomes.107

Note also that these figures are the costs for only the electricity 
portion of the GND proposal. They do not include the massive costs of 
the shift away from fossil-fuel transportation or those of the proposed 
large-scale “high-speed rail,” the “efficiency” retrofit of every building 
in the country, or the other social proposals in the GND. They also 
exclude adjustments for future economic growth and the resulting 
increase in the demand for energy, a reality that would increase the 
energy costs mandated by the GND.

The higher cost of electricity generated with renewable energy 
sources is only one side of the competitiveness question; the other is 
the value of that generation, as not all electricity is created equal. In 

Table 10. Emissions and Direct Costs of the GND Renewable Electricity 
Mandate

	 Annual Cost	 Annual Cost per 
Category	 (Billions of Dollars)	 Household (Dollars)

Emissions	 30.8	 242
Renewable Capacity	 357.0	 2,798
Transmission	 18.0	 141
Backup Power	 76.9	 603
Land	 7.8	 61
Annual Total	 490.5	 3,845
Annual Total per New Renewable mWh*	 147.0	 N/A

Note: *Assumes annual renewable replacement generation of 3,341.1 tWh. See Table 4. All dollar 
amounts are in 2018 dollars.
Source: Tables 2, 7, and 9; and author’s computations.
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particular, power produced at periods of peak demand is more valuable 
than off-peak generation, whether during a given daily cycle or across 
annual seasons. In this context, wind generation in particular is prob-
lematic because in general there are inverse relationships between 
the daily hours of peak demand and wind velocities and between peak 
summertime demands and peak wintertime wind velocities: Winds 
tend to blow at night and in the winter. 

Paul Joskow notes that standard comparisons of levelized costs 
generally overvalue intermittent generating technologies such as wind 
power relative to dispatchable conventional generation.108 Generating 
units that cannot supply reliable power when it is most valuable have 
lower economic value than alternatives that can, but our system of 
subsidizing renewable sources of electricity is based on the opposite 
assumption.109 This problem is important for wind generation in par-
ticular because the output of wind facilities is disproportionately off 
peak, while solar generation tends to have the opposite characteristic: 
It is strongest during periods of peak daytime demand and during the 
summer. Levelized cost calculations do not incorporate this import-
ant factor.

The cost estimates presented above exclude large hidden costs 
worthy of some discussion, to which I now turn.
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5

Large Hidden Costs of  
the Green New Deal

Notwithstanding the lengthy list of social objectives of the GND, sum-
marized in Chapter 1, the basic policy objective of the GND as asserted 
by its proponents is a reversal of an asserted climate crisis engendered 
by global GHG emissions. To the extent that the externality effects 
of increasing atmospheric concentrations of GHG are assumed to be 
negative globally, an attempt to reduce them is a classic collective (or 
public) good: The effects of such policies would be enjoyed or inflicted 
upon all, although the values placed on those effects certainly would 
differ, and those not contributing to the policy effort could not be 
excluded from the policy impacts.110

A number of observers have characterized the social objectives 
of the GND as a long step toward socialism or other similar sum-
mary descriptions.111 But that orientation is not useful in thinking 
about the economic costs of the GND. Standard economic theory 
predicts that market competition will yield an allocational equilib-
rium in which collective goods are underprovided relative to the 
provision level that equates marginal social benefits and costs.112 
This yields the long-standing normative justification for govern-
ment provision of collective goods, in which the implicit assump-
tion is that government officials have incentives to discover and 
provide those efficient quantities. The difficulties inherent in that 
assumption are legion and well-known in the public choice liter-
ature; for our purposes here it is useful to examine how political 
incentives are likely to shape the responses of coalitions under 
democratic institutions.
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Cost of Forging a Coalition for Provision of a Collective Good

Consider a world in which individual preferences for a collective 
good are known and can be aggregated (summed) across all voters 
and in which the marginal cost function is known as well. Therefore, 
the efficient quantity of the collective good (Q*) also is known. In a 
simple model of majority decision-making, in which the median voter 
is the marginal member of the majority, assume that the government 
produces two goods: the collective good Q (say, defense) and a pure  
private good P (say, transfer payments).113 Assume also that each unit 
of the two goods is a real dollar’s worth, so that the price ratio between 
the two is 1:1. (In economic jargon, the slope of the budget constraint 
is –1.) Assume also that in a large political community (“polity”) the 
majority is 50 percent of the electorate plus one voter. At Q*, which  
lies on the budget constraint, the aggregated preferences also have a 
slope (the “marginal rate of substitution”) of –1.114

But by virtue of the majority decision rule, the median voter decides 
the composition of the government output (or spending) basket of 
Q and P (defense and transfers).115 In this simple model, the median 
voter—the majority—reduces spending on the defense good by $1 per 
voter and spends those resources on transfers of $2 per member of the 
majority. (The majority is almost exactly half the number of voters.) 
For the majority, every dollar per voter of reduced defense spending 
yields $2 per member of the majority. The majority in effect faces a 
budget constraint with a slope of –2 and chooses a budget shift such 
that the slope of the majority’s preferences given the new basket of 
defense and transfers also is –2.116 

In other words, voters and government too have powerful incen-
tives to produce too few collective goods, and one way to reach a 
budget equilibrium in which provision of the collective good is at the 
efficient level is to offer more “pork”—wealth transfers—to forge a 
notional majority coalition. Put aside the “socialism” characteriza-
tions of the GND social agenda: The explicit effort through that social 
agenda to attract political support for the GND from numerous inter-
ests is the deeper meaning of those proposals, particularly in the con-
text of an attempt to estimate the economic costs of the GND. Any 
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such computation is beyond the scope of the analysis presented here, 
but some estimates available in the literature are:117 

•	 $3.2 trillion annually for a single-payer health care system,

•	 $680 billion annually for an employment guarantee, 

•	 $107 billion annually for “free college” and family and medical 
leave, and 

•	 $200 billion annually for the high-speed rail component.

The sum is about $4 trillion per year, a number an order of magni-
tude greater than the (conservative) annual $490.5 billion cost of the 
renewable electricity mandate.

Marginal Excess Burden of the Tax System

However the GND costs are estimated, they represent real 
resources that government must marshal—that is, acquire from the 
private sector directly or indirectly—unless the renewable power 
costs are simply added to electricity bills, a topic addressed later 
in this chapter.118 For the most part, acquisition of those resources 
is achieved through the tax system, whether during the current 
time period or some future one, and those who bear the economic 
burdens of such taxes can be predicted to attempt, ceteris paribus, 
to avoid them in whole or in part. Accordingly, particularly in the 
long run, taxes distort economic behavior, including work effort, 
saving and investment, transactions, and the like. Such distor-
tions have the effect of lowering aggregate output below levels that 
would prevail without the taxes; that reduction in aggregate out-
put, however hidden, is termed the “excess burden” of taxation.119 
In other words, taxes create an excess burden because the private  
sector bears a cost greater than a dollar to send a dollar to the fed-
eral government.120 
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This adverse economic effect of various federal tax instruments has 
been recognized broadly for many years, although there is a range of 
estimates on the size of the effects. There exists a substantial literature 
on the magnitude of the economic distortions engendered by the fed-
eral tax system; a somewhat older estimate is provided by Martin Feld-
stein.121 Feldstein’s finding, in brief, is that higher marginal tax rates 
used to finance additional federal spending would impose an excess 
burden of $0.76 per dollar of revenue; that is, it costs the private sector 
$1.76 ($1.00 of tax payments plus $0.76 of economic losses) to send an 
additional dollar to the federal government, other things held constant. 

A recent survey of the literature finds a range of estimates, but a 
crude summary range is a marginal excess burden per revenue dollar 
of $1–$2, roughly double the Feldstein estimate.122 Note that the mar-
ginal excess burden would rise as taxes rise and induce ever-greater 
distortions in resource use. If we assume a figure of $1.00 as the mar-
ginal excess burden of the tax system, the annual budget cost (exclud-
ing the annual $30.8 billion economic cost of backup emissions) of the 
electricity mandate financed federally would be about $460 billion plus 
another $460 billion (excess burden), or $920 billion. If we include 
the excess burden created by the annual $4 trillion cost of financing 
the unrelated programs needed to forge a GND political coalition, that 
total economic cost would be $8 trillion annually. It would be a vast 
understatement to say that the excess burden attendant upon financ-
ing the GND social agenda would be enormous.

Money Creation as a Financing Instrument

Some GND proponents have attempted to circumvent this obvious 
fiscal problem by arguing that the massive government borrowing 
required to finance the GND can be repaid through money creation. 
(A variant might be that no actual borrowing would be necessary: The 
Federal Reserve could simply create money through a keystroke, lit-
erally, to pay the GND bills.) The government can always print dollars 
to repay its (dollar) debts, a policy stance commonly referred to as 
Modern Monetary Theory, although government use of the printing 
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press to acquire resources is old and familiar. Modern Monetary The-
ory is little more than the latest example of the old argument that 
there is available a free lunch, as illustrated by the argument from 
a prominent proponent that “anything that is technically feasible is 
financially affordable.”123 

Some critics of this argument note that it is correct narrowly—
yes, government can repay its nominal debts if it creates the cur-
rency in which the debt is denominated—but that it would represent 
poor policy for various reasons.124 The critics clearly are correct that 
government debt denominated in dollars can be “repaid” through 
money creation. But that observation is independent of the larger 
issue of whether the government borrowing needed to finance a 
GND would be possible in a world in which the market believes that 
the resulting debts will be repaid through money creation. Consider 
the dynamic effect of such government borrowing on the interest 
rate that it must offer.125 

•	 A basic condition for the stability of government borrowing is 
that the real rate of return to government debt must exceed the 
growth rate of real government debt in the long run. If the mar-
ket expects the debt to grow over the long term more quickly 
than the real return to the debt, then interest rates sufficient 
to induce the market to offer real resources to the government 
must increase, perhaps massively.

•	 The credibility of the government promise to repay its debts in 
real terms cannot be assumed to be independent of the magni-
tude of the debt itself, in that incentives to renege on promised 
debt service must rise as the debt rises. Moreover, potential lend-
ers to the government would assume that dollar-denominated 
debts promising extremely high interest returns (say, 50 per-
cent) in fact would not be repaid in real terms, as the incentive to 
renege would become overwhelming.

•	 If incentives for the government to use money creation to repay 
nominal debts are seen as strengthening significantly, interest 
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rates would rise to reflect the risk of default in real terms, that is, 
repayment in dollars buying fewer real goods and services.

This last point brings us to the obvious inflation problem atten-
dant upon Modern Monetary Theory. Unless massive money creation 
is assumed to lead to a decline in the income velocity of money—
crudely, the rate at which dollars are spent—which is a deeply prob-
lematic assumption, then a sharp increase in the money supply must 
create an inflation, unless somehow there is an increase in the real 
resources available to the private sector.126 But the GND assumes a 
massive resource shift toward the government, in this case through 
the mechanism of government borrowing. 

Accordingly, a sharp increase in inflation is the inexorable impli-
cation of Modern Monetary Theory. To the extent that an inflation is 
anticipated, it is a tax on non-interest-bearing money, which is another 
way of seeing that a GND financed through borrowing to be repaid 
with money creation must increase velocity, as individuals attempt 
to avoid this tax by reducing their holdings of money. To the extent 
that the inflation is not anticipated, it is a subsidy for nominal debt-
ors, financed by a tax on nominal creditors, who would receive debt 
repayment in nominal dollars that purchase less than anticipated in 
real goods and services. Notice that government is always a net mon-
etary debtor, so the upshot of Modern Monetary Theory is a massive 
wealth transfer to the government—that is, to the interests benefiting 
from government borrowing.127

The proponents of Modern Monetary Theory as a financing mech-
anism for the GND respond that the inflation problem can be avoided 
by using taxes to remove money from the economy, thus easing the 
inflationary effect, a proposed transformation of fiscal policy into a 
substitute for monetary policy.128 This is little more than saying that 
the GND borrowing would be financed through explicit taxation, with 
the large adverse excess burden effects discussed above. At a more 
general level, the proponents of GND finance with a system of debt 
“repayment” through money creation are arguing in a nutshell that 
the government will be able to borrow real resources from the private 
sector and then repay the debts without transferring real resources in 
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return. No one can believe that markets are that myopic. There are no 
free debt lunches.

Consider a GND to be financed through a fully anticipated infla-
tion, constituting a tax on non-interest-bearing money. Assume also 
that all money except currency earns interest. Currency in circu-
lation is about $1.7 trillion.129 If we assume, conservatively, that a 
GND financed with money creation would result in an anticipated 
inflation of 10 percent per year, then the implicit tax on currency, 
yielding a transfer of real resources to the government, would be 
about $170 billion per year. Note that this tax is less than the cost to 
the economy inflicted by the inflation, as individuals and businesses 
take actions to protect themselves from this tax. This is another 
dimension of the excess burden attendant upon governmental 
acquisition of real resources; estimates of this effect vary, but one 
survey of the literature finds:

A number of empirical studies have sought to measure the interac-
tions between inflation and the nominal nature of the U.S. tax sys-
tem. Most find the costs are large. Authors James Bullard and Steven 
Russell, for example, suggest approximately a 1 percent output loss 
for each 1 percent increase in inflation above price stability.130

This inflationary version of the excess burden created by the 
government acquisition of resources would take the form of such 
adverse consequences as a degradation of the currency as a store 
of value, adverse behavioral responses by holders of currency, 
and the like. The use of money creation to service debt incurred 
to finance the GND also is deeply dubious, as any such approach 
would be based on an assumption that purchasers of government 
debt instruments will deliver real resources to the government with 
no expectation of receiving repayment in an equivalent amount of 
real resources, plus interest. It cannot be the case that lenders to 
the government are so myopic. 

From the discussion above, a downward-biased estimate of the 
annual hidden costs of the GND can be summarized as follows in 
Table 11.
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State-by-State Cost Analysis Under a Ratepayer  
Finance Assumption

The discussion in Chapters 4 and 5 assumes that the massive costs of 
the GND would be borne, at least formally, at the federal level rather 
than as increases in the electricity rates paid by ratepayers. That discus-
sion suggests the difficulty of such a federal financing role for the GND, 
although federal financing through the tax system or debt or inflation-
ary finance would tend to hide the costs to a substantial degree. An 
alternative would be to pay for the power system costs ($490.5 bil-
lion annually) at the state level through electricity rates, a financing 
approach that would hide those costs to a far smaller degree. 

Because of substantial variation in the capacity mix of generation 
technologies across the states, the costs both in total and per household 
would vary also. Table 12 presents the annual cost components, annual 
total costs, and annual cost per household by state, following the aggre-
gate calculations for the US as a whole as shown in Table 10. These state-
by-state calculations are rough, in that they assume that the costs are 
proportional to the nonrenewable generating capacity to be replaced in 
each of the respective states. Accordingly, these cost numbers for the 
individual states are only first approximations and must be interpreted 
carefully because they do not account for exports and imports of power 
among the states (and from Canada). Given the central methodologies 
used for power system ratemaking at the state level, it is reasonable to 
assume that consumers using power imported from other states would 

Table 11. Annual Hidden Costs of the GND (Billions of 2018 Dollars)

GND Policy	 Cost

Budget Cost of Forging a GND Coalition	 4,000
Excess Burden of Tax System	
     Renewable Power Mandate	 460
     GND Coalition	 4,000
Total	 8,460

Source: Author’s computations.
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pay most of the cost of replacing fossil and nuclear power with wind 
and solar power delivered across state lines under a ratepayer finance 
assumption for the GND. However, the simple correlation between 
changes (first differences) in individual state generation and sales from 
2016 to 2017 is 0.38, suggesting that the estimates reported in Table 12 
are useful as rough approximations. 

Table 12. Lower 48 States: Annual Net Cost of GND Renewable Electricity 
Mandate Under Ratepayer Finance (Billions of 2018 Dollars)

	 Capacity						      House-	 Per 
	 Replace- 	 Trans- 		  Emis-			   holds	 House- 
State	 ment	 mission	 Backup	 sions	 Land	 Total	 (Millions)	 hold ($)

AL	 10.8	 0.5	 2.3	 0.9	 0.2	 14.8	 1.8	 8,049
AR	 5.5	 0.3	 1.2	 0.5	 0.1	 7.5	 1.2	 6,539
AZ	 9.8	 0.5	 2.1	 0.8	 0.2	 13.5	 2.6	 5,286
CA	 17.9	 0.9	 3.8	 1.5	 0.4	 24.5	 13	 1,885
CO	 4.7	 0.2	 1	 0.4	 0.1	 6.5	 2.1	 3,028
CT	 3.5	 0.2	 0.7	 0.3	 0.1	 4.7	 1.4	 3,488
DE	 1.4	 0.1	 0.3	 0.1	 0	 1.9	 0.4	 5,303
FL	 23.9	 1.2	 5.2	 2.1	 0.5	 32.9	 7.7	 4,273
GA	 13.1	 0.7	 2.8	 1.1	 0.3	 18	 3.8	 4,798
IA	 4.4	 0.2	 1	 0.4	 0.1	 6.1	 1.3	 4,821
ID	 0.5	 0	 0.1	 0	 0	 0.6	 0.6	 1,010
IL	 17.1	 0.9	 3.7	 1.5	 0.4	 23.5	 4.8	 4,883
IN	 9.8	 0.5	 2.1	 0.8	 0.2	 13.4	 2.6	 5,243
KS	 4.6	 0.2	 1	 0.4	 0.1	 6.4	 1.1	 5,631
KY	 8	 0.4	 1.7	 0.7	 0.2	 10.9	 1.7	 6,320
LA	 9.6	 0.5	 2.1	 0.8	 0.2	 13.1	 1.7	 7,547
MA	 3.8	 0.2	 0.8	 0.3	 0.1	 5.3	 2.6	 2,025
MD	 5.1	 0.3	 1.1	 0.4	 0.1	 6.9	 2.2	 3,141
ME	 1.1	 0.1	 0.2	 0.1	 0	 1.4	 0.5	 2,678
MI	 10.5	 0.5	 2.3	 0.9	 0.2	 14.4	 3.9	 3,665
MN	 4.9	 0.2	 1.1	 0.4	 0.1	 6.8	 2.2	 3,133
MO	 8.3	 0.4	 1.8	 0.7	 0.2	 11.3	 2.4	 4,764
MS	 6.5	 0.3	 1.4	 0.6	 0.1	 8.9	 1.1	 8,173
MT	 1.1	 0.1	 0.2	 0.1	 0	 1.6	 0.4	 3,719
NC	 11.2	 0.6	 2.4	 1	 0.2	 15.4	 4	 3,900
ND	 1.9	 0.1	 0.4	 0.2	 0	 2.7	 0.3	 8,316
NE	 2.9	 0.1	 0.6	 0.3	 0.1	 4	 0.8	 5,322
NH	 1.5	 0.1	 0.3	 0.1	 0	 2	 0.5	 3,820

(continued on the next page)
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	 Capacity						      House-	 Per 
	 Replace- 	 Trans- 		  Emis-			   holds	 House- 
State	 ment	 mission	 Backup	 sions	 Land	 Total	 (Millions)	 hold ($)

NJ	 6.9	 0.4	 1.5	 0.6	 0.2	 9.5	 3.2	 2,964
NM	 2.5	 0.1	 0.5	 0.2	 0.1	 3.5	 0.8	 4,508
NV	 3.3	 0.2	 0.7	 0.3	 0.1	 4.5	 1.1	 4,140
NY	 13.2	 0.7	 2.8	 1.1	 0.3	 18.2	 7.3	 2,488
OH	 12.2	 0.6	 2.6	 1.1	 0.3	 16.8	 4.7	 3,592
OK	 7.8	 0.4	 1.7	 0.7	 0.2	 10.8	 1.5	 7,320
OR	 1.8	 0.1	 0.4	 0.2	 0	 2.5	 1.6	 1,555
PA	 16.6	 0.8	 3.6	 1.4	 0.4	 22.8	 5	 4,549
RI	 0.8	 0	 0.2	 0.1	 0	 1	 0.4	 2,540
SC	 7.6	 0.4	 1.6	 0.7	 0.2	 10.4	 1.9	 5,452
SD	 0.7	 0	 0.2	 0.1	 0	 1	 0.3	 2,892
TN	 6.9	 0.3	 1.5	 0.6	 0.2	 9.5	 2.6	 3,663
TX	 41.4	 2.1	 8.9	 3.6	 0.9	 56.9	 9.6	 5,911
UT	 3.1	 0.2	 0.7	 0.3	 0.1	 4.2	 1	 4,309
VA	 9.4	 0.5	 2	 0.8	 0.2	 12.9	 3.1	 4,135
VT	 0	 0	 0	 0	 0	 0.1	 0.3	 222
WA	 2.5	 0.1	 0.5	 0.2	 0.1	 3.5	 2.8	 1,222
WI	 6.6	 0.3	 1.4	 0.6	 0.1	 9.1	 2.4	 3,865
WV	 5.8	 0.3	 1.3	 0.5	 0.1	 8	 0.7	 11,088
WY	 2.9	 0.1	 0.6	 0.2	 0.1	 3.9	 0.2	 17,103
US	 357	 18	 76.9	 30.8	 7.8	 490.5	 127.6	 3,845

Note: Totals may not sum due to rounding.
Source: Author’s computations.

The annual household costs range from $222 for Vermont to $17,103 
for Wyoming. These calculations are rough and do not account for 
changes in employment and earnings that would result from a major 
increase in energy costs attendant upon the GND. But they are mean-
ingful in that they are likely to be correlated closely with a broader 
measure incorporating those parameters, a complex calculation out-
side the scope of the analysis here.

It is interesting to recognize the obvious truism that politics is the 
art of wealth redistribution, and public officials constrained by the 
demands and pressures of electoral politics have powerful incentives 
to avoid proposed policies that transfer wealth away from their con-
stituents or their marginal voters. Accordingly, it is worth noting that 
the simple correlation between the annual state-by-state household 
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costs of the GND (again, under a ratepayer finance assumption) and 
the respective state vote percentages in 2016 for then-candidate Don-
ald Trump is 0.71.

Note that the forced retirement of the conventional capacity man-
dated under the GND would relieve ratepayers of the costs of fuel 
and both fixed and variable operations and maintenance (O&M), as 
shown in Table 7. But the undepreciated remaining (historical) costs 
of the generation capacity itself would remain to be paid and thus 
would continue to be included in ratepayers’ bills, unless, again, the 
costs were shifted under a GND to federal taxpayers or other groups, 
depending on how the government acquires the resources needed to 
finance the GND. An attempt to deny shareholders recovery of those 
costs almost certainly would be struck down by the courts as a taking 
of private property for public use without just compensation under 
the Fifth Amendment, particularly given that those historical capital 
costs would have been approved earlier as “prudent” or as “used and 
useful” by the respective state regulatory authorities.131 Accordingly, 
the net costs per household would be added to ratepayers’ bills, with 
the same caveat as above. 
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6

Inexorable Authoritarian Implications  
of the Green New Deal

Consider the recent drought conditions afflicting California, largely 
ameliorated by significant rainfall and snowfall thus far in the 2019–20 
water year. NASA notes:

The current drought is not part of a long-term change in California 
precipitation, which exhibits no appreciable trend since 1895. Key 
oceanic features that caused precipitation inhibiting atmospheric 
ridging off the West Coast during 2011–14 were symptomatic of nat-
ural internal atmosphere-ocean variability.132 

In other words, drought conditions in California are nothing new 
and cannot be blamed on atmospheric concentrations of GHG. How-
ever, it is clear that various public policies are responsible for the 
adverse effects of recent low precipitation in the state, particularly 
water availability for agriculture, urban use, and the like.133 Those pol-
icies and their effects are not of direct interest here. What is of inter-
est is the recent response of the California state government to the 
then-perceived drought-related shortage of water. In brief: State law 
now limits indoor water use to 55 gallons per person per day in 2022, 
declining to 50 gallons in 2030.134

How would this be enforced? It is obvious that government, whether 
directly or indirectly through such intermediaries as water utilities, 
would use existing or new water meters to monitor water consump-
tion. And the per-person consumption limits suggest that government 
also would find it necessary, or expedient, to monitor the number of 
individuals in a household. In other words, a water crisis engendered 
wholly or substantially by government has become a rationale for a 
sharp increase in the surveillance activities of government.



INEXORABLE AUTHORITARIAN IMPLICATIONS   63

In the context of the GND, notice that it calls for a national “smart 
grid,” defined by the US Department of Energy as a system of

digital technology that allows for two-way communication between 
the utility and its customers, and . . . sensing along the transmission 
lines. . . . Like the Internet, the Smart Grid will consist of controls, 
computers, automation, and new technologies and equipment 
working together, but in this case, these technologies will work with 
the electrical grid to respond digitally to our quickly changing elec-
tric demand.135 

How would such “two-way communication between the utility and 
its customers” be achieved? This would require the widespread instal-
lation of “smart meters,” one standard definition of which is as follows.

Smart meters, a common form of smart grid technology, are dig-
ital meters that replace the old analog meters used in homes to 
record electrical usage. Digital meters can transmit energy consump-
tion information back to the utility on a much more frequent sched-
ule than analog meters, which require a meter reader to transmit 
information.

Electric energy use will be recorded every hour or less at your 
home. Smart meters will enable you to monitor your consumption 
more precisely so you can make more informed energy choices. 
Depending on the feature set, the meter may also notify the utility 
of a power outage or allow the utility to remotely switch electricity 
service on or off. 136 [Emphasis added.]

Since government regulates virtually all utilities, it is easy to envi-
sion a requirement that they report consumption data, or perhaps 
outlying consumption data, to regulatory and/or other authorities. 
Indeed, it is difficult to envision an absence of such a requirement. 
And whatever the utility’s justifications for “remotely switch[ing] 
electricity service on or off,” it is difficult to believe that government 
regulators systematically will refrain from ordering regulated utilities 
to do the same, for reasons serving political purposes. 
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Recall the discussion above of the inherent unreliability of wind 
and solar power; it is not dispatchable. If the proponents of the GND 
are serious about the policy goal of zero (or net zero) GHG emissions, 
then one unavoidable consequence in the absence of large amounts of 
conventional backup capacity would be regular service interruptions 
(blackouts), whether afflicting narrow or large geographic areas in any 
given instance. Just as in the case of water rationing in California, it 
is inevitable that some form of rationing for power supplies during 
outages would be implemented; it is literally the case that no other 
outcome is possible. To whom will valuable power supplies be allo-
cated during periods of peak demand or supply outages? Is it even 
conceivable that political criteria will not be brought to bear on this 
question? Which industries and geographic regions will policymakers 
favor? And what demands will politicians and bureaucratic officials 
make, whether explicit or implicit, in return for keeping the lights on? 
To put it differently, the costs of blackouts will be very large indeed, 
matched by the political incentives to use those costs to transfer 
wealth to favored constituencies. 

In other words, the central feature of the smart grid component 
of the GND will be a substantial increase in government surveillance 
of electricity use and the use of those data in the context of power 
shortages to reward friends and punish enemies. If this is not author-
itarianism, what is?

With respect to the transportation sector, House of Representative 
Resolution 109 establishes as a goal an overhaul of 

transportation systems in the United States to remove pollution 
and greenhouse gas emissions from the transportation sector as 
much as is technologically feasible, including through investment 
in—(i) zero-emission vehicle infrastructure and manufacturing; 
(ii) clean, affordable, and accessible public transportation; and  
(iii) high-speed rail.137

Technological feasibility imposes virtually no upper constraint on 
the costs of this transformation and no lower constraint on the bene-
fits. Accordingly, it implies an elimination of the internal combustion 
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engine from the transportation sector, and it is not clear whether 
under the GND fossil-fuel backup generation would be allowable 
for recharging electric vehicles. Presumably the answer is no, given 
the requirement that US “transportation systems . . . remove pollu-
tion and greenhouse gas emissions from the transportation sector,” 
and the same seems to be true for the vehicle and battery production 
systems, constrained by the requirement for “zero-emission vehicle 
infrastructure and manufacturing.”

This policy would engender an enormous wealth transfer from 
rural, exurban, and suburban areas to urban ones, as individuals and 
businesses are forced by artificial transport constraints to concen-
trate in urban centers. Perhaps more important in the context of 
authoritarianism, this dimension of the GND would result in a sharp 
reduction in individual mobility. That is the direct implication of a 
policy designed explicitly to force a massive shift toward transporta-
tion modes characterized by sharply limited ranges, time-consuming 
recharging processes, and the severe constraints imposed by govern-
ment rationing of electricity supplies under the frequent blackout 
conditions created by a “100 percent” renewable power mandate. Is 
it impossible to believe that siting of auto recharging stations outside 
urban areas would receive a low political priority or that the “smart 
meter” system would lead to government snooping on individuals 
surreptitiously recharging the vehicles at night?

Moreover, the requirement for a large expansion of “clean, afford-
able, and accessible public transportation and high-speed rail” means 
that to a significant degree government would decide where people 
can travel. Is it actually the position of the GND proponents that these 
routing decisions would not be politicized or that a sharply reduced 
individual ability to decide where to go and when would not repre-
sent a major loss of individual freedom?138 Moreover, if the purported 
climate crisis truly is existential, then it is not clear what limiting 
principle applies to efforts to achieve zero GHG emissions, includ-
ing tracking surveillance of automobile movements, perhaps through 
GPS technology. At a minimum, it is wholly plausible that own-
ers of private vehicles would be required to install tracking devices 
or at least mileage metering equipment, the data to be reported to 
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appropriate authorities one way or another. No great imagination is 
required to envision the authoritarian objectives for which such data 
inevitably would be used.
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Observations on Some Ancillary Topics

The GND proposal raises several important related issues, observa-
tions about which are as follows.

Green Employment

A common argument in support of expanded renewable power posits 
that policies (subsidies) in support of that goal will yield important 
benefits in the form of complementary employment growth in renew-
ables sectors and stronger demand in the labor market in the aggre-
gate.139 Both of those premises are almost certainly incorrect.

To begin, employment in renewables sectors created by renew-
ables policies actually would be an economic cost rather than a benefit 
for the economy as a whole. Suppose that policy support for renew-
ables (or for any other sector) were to increase the demand for, say, 
high-quality steel. That clearly would be a benefit for steel producers, 
or more broadly, for owners of inputs in steel production, including 
steel workers. But for the economy as a whole, the need for additional 
high-quality steel in an expanding renewable power sector would be 
an economic cost, as that steel (or the resources used to produce it) 
would not be available for use in other sectors, the very definition 
of an economic cost. Similarly, the creation of “green jobs” as a side 
effect of renewables policies is a benefit for the workers hired (or for 
those whose wages rise with increased market competition for their 
services). But for the economy as a whole, that use of scarce labor is a 
cost because those workers no longer would be available for produc-
tive activity elsewhere.140

More to the point, an expansion of the renewable electricity sec-
tor must mean a decline in some other sector(s), with an attendant 
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reduction in resource use there; after all, resources in the aggregate are 
finite. If there exists substantial unemployment and if labor demand 
in renewables is not highly specialized, a short-run increase in total 
employment might result. But in the long run—not necessarily a long 
period of time—such industrial policies cannot “create” employment; 
they can only shift it among economic sectors. In short, an expanding 
renewables sector must be accompanied by declines in other sectors, 
whether relative or absolute, and creation of “green jobs” must be 
accompanied by a destruction of employment elsewhere. Even under 
the questionable assumption that an expanding renewables sector is 
more labor intensive (per unit of output) than the sectors that would 
decline as a result, it remains the case that the employment expansion 
would be a cost for the economy as a whole, and the aggregate result 
would be an economy smaller than otherwise would be the case, as 
labor resources would be reallocated to less-productive uses.141

There is no particular reason to believe that the employment 
gained as a result of the (hypothetically) greater labor intensiveness 
of renewables systematically would be greater than the employ-
ment lost because of the decline of other sectors, combined with the 
adverse employment effect of the smaller economy in the aggregate. 
There is also the adverse employment effect of the large explicit or 
implicit tax increase that must be imposed to finance the expansion 
of renewable power. 

Note also from Figure 3 that energy consumption and employ-
ment are strong complements. As electricity costs and prices rise, 
and aggregate output falls, under a GND, it is almost axiomatic that 
employment will fall as well, in particular given that the cost of using 
equipment and other such capital complementary with labor employ-
ment would rise.142

It certainly is possible that the historical relationship between 
employment and energy consumption will change. Technological 
advances are certain to occur, but the prospective nature and effects of 
those shifts are difficult to predict.143 The US economy may evolve over 
time in ways yielding important changes in the relative sizes of indus-
tries and sectors, as it has continually over time, but again, the direction 
of the attendant shifts in employment and electricity use is ambiguous.
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But there exists no evidence with which to predict that a reduction 
in electricity consumption would yield an increase in employment. 
Like all geographic entities, the US has certain long-term character-
istics—climate, available resources, geographic location, trading part-
ners, legal institutions, ad infinitum—that determine in substantial 
part the long-run comparative advantages of the economy in eco-
nomic activities and specialization. 

Sustainability

“Renewable” energy has no uniform definition, in particular given the 
disagreements among proponents on the role of hydroelectric and 
nuclear power. But the (assumed) finite physical quantity of such con-
ventional energy sources as petroleum is the essential characteristic 
differentiating the two in most discussions.144 In a word, conventional 
energy sources physically are (assumed to be) depletable. In contrast, 
each sunrise and geographic temperature differential yields new sup-
plies of sunlight and wind flows, a central component of “sustainabil-
ity,” which perhaps is a concept broader than the depletion condition. 
Nonetheless, the definition of “sustainability” is highly elusive, as this 
Environmental Protection Agency (EPA) discussion illustrates. 

Sustainability is based on a simple principle: Everything that we need 
for our survival and well-being depends, either directly or indirectly, 
on our natural environment. To pursue sustainability is to create and 
maintain the conditions under which humans and nature can exist 
in productive harmony to support present and future generations.145

This is blather, definitive proof that the EPA has no idea what “sus-
tainability” means as an analytic concept. An international definition 
often cited is from the United Nations.

Humanity has the ability to make development sustainable to 
ensure that it meets the needs of the present without compromis-
ing the ability of future generations to meet their own needs.146 
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This definition also is useless, as “needs” whether present or future 
are undefined, and the evaluation of the inexorable trade-offs among 
such needs is ignored. Whether in the present or the future or across 
time periods and generations, the effects of technological advances 
unknown but certain to occur are not considered, ad infinitum. The 
interests of future generations are discussed below.

In any event, the energy content of sunlight and wind is finite, 
regardless of whether new supplies of sunlight or wind flows 
emerge continually. They contain only so much convertible energy, 
which is not always available. Moreover, the same is true for the 
other resources—materials, land, etc.—on which the conversion of 
such renewable energy into electricity depends. More fundamen-
tally, the basic “sustainability” concept seems to be that without 
policy intervention, the operation of market forces will result in 
the depletion (or exhaustion) of a finite resource. Accordingly, 
subsidies and other support for renewable power generation are 
justified as tools with which to slow such depletion and to hasten 
the development of technologies that would provide alternatives 
for future generations.

That argument is deeply problematic. Putting aside the issue 
of whether government as an institution has incentives to adopt a 
time horizon longer than that relevant for the private sector, the 
profit motive provides incentives for the market to consider the 
long-run effects of current decisions. The market rate of interest is 
a price that links the interests of generations present and future. If 
a resource is being depleted, then its expected future price will rise, 
other things held constant. If that rate of price increase is greater 
than the market interest rate, then owners of the resource have 
incentives to reduce production today—by doing so they can sell the 
resource in the future and in effect earn a rate of return higher than 
the market rate of interest—thus raising prices today and reduc-
ing expected future prices. In equilibrium, expected prices should 
rise at the market rate of interest, other factors held constant.147 
Under market institutions, it is the market rate of interest, again, 
that ties the interests of the current and future generations by mak-
ing it profitable currently to conserve some considerable volume 
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of exhaustible resources for future consumption.148 Because of the 
market rate of interest, market forces will never allow the depletion 
of a given resource. 

Accordingly, the market has powerful incentives to conserve, that 
is, to shift the consumption of large volumes of finite (or depletable) 
resources into future periods. That is why, for example, not all crude 
oil was used up decades ago even though the market price of crude oil 
always was greater than zero, which is to say that using it would have 
yielded value. In short, the “sustainability” argument for policy sup-
port for renewable electricity depends crucially on an assumption that 
the market conserves too little and that government has incentives to 
improve the allocation of exhaustible resources over time. That is a 
dual premise for which the underlying rationale is weak and for which 
little persuasive evidence has been presented.149

The Interests of Future Generations

The Obama administration argued that the use of an artificially low 
discount rate is an appropriate method to give sufficient weight to the 
interests of future generations, the members of which cannot vote 
now. Consider this formulation of that stance from the Council of 
Economic Advisers.

The estimates of the cost of emissions released in a given year rep-
resent the present value of the additional damages that occur from 
those emissions between the year in which they are emitted and 
the year 2300. The choice of discount rate over such a long time 
horizon implicates philosophical and ethical perspectives about 
tradeoffs in consumption across generations, and debates about 
the appropriate discount rate in climate change analysis persist.150

Accordingly, we must ask whether an artificially low discount rate 
serves the interests of future generations. Consider a Homo sapiens 
baby borne in a cave some tens of thousands of years ago, in a world 
with a resource base virtually undiminished and environmental 
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quality effectively untouched by mankind. That child at birth would 
have had a life expectancy on the order of 10 years; had it been able 
to choose, it is obvious that it willingly would have given up some 
resources and environmental quality in exchange for a longer life 
expectancy engendered by better housing, food, water, medical 
care, and safety, ad infinitum.151 That is an illustration of the gen-
eral proposition that people willingly give up some environmental 
quality in exchange for a life both longer and wealthier. Few would 
choose to live on a pristine desert island; most people prefer closer 
proximity to family, employment, entertainment, and all the other 
myriad dimensions of living. 

In other words, the central interest of future generations in this 
context is a bequest from previous generations of the most valuable 
possible capital stock, of which the resource base and environmen-
tal quality are two important dimensions among many, and among 
which there always are trade-offs. That bequest preference on the 
part of future generations requires efficient resource allocation 
by the current generation. If regulatory and other policies imple-
mented by the current generation yield less wealth currently and 
a smaller total capital stock for future generations, then, perhaps 
counterintuitively, some additional emissions of pollutants and 
GHG would be preferred (efficient) from the viewpoint of those 
future generations.152 In short, enhanced environmental quality is 
only one objective pursued by individuals, whether already alive or 
yet to be born; accordingly, it is not appropriate to use an artificially 
low discount rate as a means of increasing the weight accorded the 
interests of future generations.

Arnold Harberger and Glenn Jenkins estimate “social discount 
rates of averaging around 8 percent for the advanced countries and  
10 percent for healthy developing countries and Asian tigers.”153 James 
Broughel estimates a social discount rate of about 7 percent.154 Robert 
Pindyck presents a useful summary and critique of the literature on 
this issue.155 Juzhong Zhuang et al. present a useful summary of the 
older literature.156 Note that Kenneth Arrow et al. argue that it would 
be efficient for government to use a declining discount rate in regula-
tory analysis.157
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The Evidence on Climate Phenomena

The GND proponents justify their policy proposals as a response to a 
purported climate crisis, but it is difficult to find in their written and 
oral arguments a systematic summary of evidence in support of that 
general assertion. The latest evidence on climate phenomena can be 
summarized as follows.

Temperatures have been rising in fits and starts since 1850, roughly 
the end of the Little Ice Age (when the glaciers began to recede). The 
latest research suggests that mankind accounts for about half a degree 
of a total increase of about 1.5 degrees. Anthropogenic warming is not 
a “hoax.”158

Sea levels have been rising for about 22,000 years and at a more 
or less constant rate for the past 8,000 years. The issue is whether 
the rise in sea levels has accelerated with increasing GHG concen-
trations, and on that the evidence is mixed. (The “yes” evidence is 
based on 17 years of data, which is not much to rely on in the context 
of climate phenomena.)159 

The Arctic and Antarctic sea ice fluctuations tell very different 
stories, for reasons that “science” understands only poorly.160 Tor-
nado counts and intensities are either flat or declining since 1954.161 
Cyclone numbers and intensities have been flat or declining since the 
early 1970s.162

There has been no trend in the US wildfire data since 1985, despite 
increasing atmospheric concentrations of GHG.163 Note that US For-
est Service acreage in California is about 12 million acres, of which 
about three million is in congressional set-asides. Private forest acre-
age is about 8.5 million acres. For 2011–17, Forest Service acres burned 
in that state averaged about 378,000 acres, while the average for the 
private forests was about a third of that.164 Such rough data are crude, 
but they do not support the argument of many that “climate change” 
is the cause of the wildfire problem. Is there a reason that increasing 
atmospheric concentrations of GHG should affect government for-
ests disproportionately?

Drought shows no trend since 1895, and flooding is uncorrelated 
with increasing GHG concentrations.165 The available data do not 
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support the ubiquitous assertions about the dire impacts of declining 
pH levels in the oceans.166

IPCC in the Fifth Assessment Report (AR5) is deeply dubious about 
the various extreme adverse effects of increasing GHG concentrations 
often asserted.167 The only exception is the disappearance of the arc-
tic summer sea ice, which IPCC views as “likely” with “medium con-
fidence,” but only under the extreme GHG scenario “Representative 
Concentration Pathway 8.5”(RCP8.5).168 Table 13 summarizes the 
IPCC findings.

Perhaps evidence of serious climate impacts of increasing GHG 
concentrations will emerge over time as those concentrations rise fur-
ther. Perhaps further analysis will suggest that the benefits of climate 
policies will exceed the costs. But simply to assume those conditions 
is a poor basis for policy formulation.

The Ontario Green Energy Act

In 2009, the Canadian province of Ontario implemented a Green 
Energy Act, which as a generalization was a much watered-down 

Table 13. IPCC AR5 Climate System Projections

Climate System Effect	 Likelihood	 Confidence

Collapse of Atlantic Meridional Overturning  
     Circulation	 Very Unlikely	 High
Ice Sheet Collapse	 Exceptionally Unlikely	 High
Permafrost Carbon Release	 Possible	 Low
Clathrate Methane Release	 Very Unlikely	 High
Tropical Forests Dieback		  Low
Boreal Forests Dieback		  Low
Disappearance of Summer Arctic Sea Ice	 Likely Under RCP8.5	 Medium
Long-Term Droughts		  Low
Monsoonal Circulation Collapse		  Low

Source: Thomas F. Stocker et al., Climate Change 2013: The Physical Science Basis (Cambridge, UK: Cam-
bridge University Press, 2013), 1115, Table 12.4, https://www.ipcc.ch/report/ar5/wg1/.  
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version of the GND.169 Its central feature was implementation of a 
system of subsidized electricity purchase contracts for wind farms, 
solar panel installations, bioenergy producers, and small hydroelec-
tric facilities. Those contracts guaranteed above-market prices for 
electricity produced by those facilities. According to a recent study by 
Ross McKitrick, one important goal was the closure of two coal-fired 
power plants. McKitrick has analyzed its effects; his summary findings 
are as follows.

•	 “It is unlikely the Green Energy Act will yield any environmen-
tal improvements other than those that would have happened 
anyway under policy and technology trends established since the 
1970s. Indeed, it is plausible that adding more wind power to the 
grid will end up increasing overall air emissions from the power 
generation sector.”

•	 “The plan implemented under the Green Energy Act is not cost 
effective. It is currently 10 times more costly than an alternative 
outlined in a confidential report to the government in 2005 that 
would have achieved the same environmental goals as closing the 
coal-fired power plants.”

•	 “The Green Energy Act will not create jobs or improve economic 
growth in Ontario. Its overall effect will be to increase unit pro-
duction costs, diminish competitiveness, cut the rate of return to 
capital in key sectors, reduce employment, and make households 
worse off.” 170

Ontario repealed the act in late 2018.171
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8

Concluding Observations

The central premise of the GND is that a series of policies that would 
reduce sharply or destroy the economic value of some substantial 
part of the US resource base and the energy-producing and energy- 
consuming capital stock would increase the size of the economy in 
real terms, improve environmental quality, and improve distributional 
equity. This is not an argument to be taken seriously. Moreover, the 
central stated goal of the GND as an energy policy is amelioration of 
the purported “climate crisis.” But the future temperature impacts of 
the zero-emissions objective would be close to zero.

And so a GND policy in its central energy and environment context 
would yield no benefits but impose large economic costs. The histori-
cal data on energy consumption and production, GDP growth, employ-
ment, rising incomes and energy consumption, and poverty make it 
clear that the GND would yield large adverse effects in each of those 
dimensions. In particular, because rising incomes result in greater 
energy consumption, parameters that have the effect of increasing 
incomes—education and health investment, technological advances, 
investments in productive plant and equipment, and so forth—are to 
be penalized precisely because the GND intellectual framework views 
greater energy consumption as a social “bad.” 

The electricity component of the GND is the least ambiguous. A 
highly conservative estimate of the aggregate cost of that set of policies 
would be $490.5 billion per year, permanently, or $3,845 per year per 
household. This would be accompanied by significant environmental 
damage—there is nothing clean about “clean” electricity—and mas-
sive land use. Without fossil-fired backup generation, another effect 
would be a significant decline in the reliability of the US electric power 
system—that is, a large increase in service interruptions. Other large 
costs would arise also, as hidden unintended consequences of the 
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GND. Table 14 summarizes the cost findings reported above; a con-
servative estimate of the costs of the GND is about $9 trillion per year.

Note again that these figures do not include the massive costs 
of the shift away from fossil-fuel transportation, large-scale “high-
speed rail,” or the “efficiency” retrofit of every building in the 
country. Those GND proposals are far more ambiguous than the 
electricity dimension and thus lend themselves less to a rigorous 
cost analysis.172 They also exclude adjustments for future economic 
growth and the resulting increase in the demand for energy, a reality 
that would increase the economic costs of a reduction in the sup-
ply of energy mandated by the GND. They exclude as well most of 
the economic costs of the adverse environmental effects of the GND 
electricity mandate and the costs of the inexorable increase in gov-
ernment authoritarianism attendant upon the GND, an effect diffi-
cult to measure but very real nonetheless. 

The GND represents a massive increase in the power of government 
over the ability of individuals and businesses to use their resources 
in ways that they deem appropriate. As the adverse consequences of 
the GND emerge and grow, government inevitably will attempt to cir-
cumvent them by increasing the politicization of energy use, a process 
that inexorably will expand government surveillance of energy use and 
erode individual freedom and privacy.

Table 14. Annual Costs of the GND (Billions of 2018 Dollars)

GND Policy	 Cost	 Total Cost

Renewable Electricity Mandate		  490
       New Renewable Power Capacity	 357	
       Backup Capacity, Generation	 76.9	
       Emissions from Backup Generation	 30.8	
       Transmission	 18	
       Land	 7.8	
Budget Cost of Forging a GND Political Coalition		  4,000
Excess Burden of the Tax System		  4,460
Annual Total		  8,950

Source: Tables 10 and 11. 
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The expansion of employment under the GND—in particular the 
expansion of “green” employment—will prove illusory. The resource 
“sustainability” rationale for the GND is fundamentally incorrect ana-
lytically. Future generations rationally would vote in favor of policies 
maximizing the value of the capital stock to be bequeathed to them; 
policies engendering massive resource waste by the current generation 
are inconsistent with that goal. The evidence on climate phenomena 
does not support the argument that a climate crisis is present or loom-
ing. And the experience of Ontario under its Green Energy Act should 
give pause to policymakers considering the GND policy proposals.

The GND at its core is the substitution of central planning in place 
of market forces for resource allocation, in the US energy and trans-
portation sectors narrowly and in the broad industrial, business, and 
housing sectors writ large. Given the tragic and predictable record of 
central planning outcomes worldwide over the past century, the GND 
should be rejected.
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