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Introduction
What are the costs and benefits of reducing the carbon intensity of the U.S. economy? The economic costs 
of decarbonization reflect the stringency of climate policy goals—how ambitious is the objective and how 
quickly must the economy meet it—and the responsiveness of investment and consumption to new policies 
and associated price signals. The more low-cost opportunities for switching to lower- and zero-carbon energy 
sources and the more options for energy efficiency and conservation, the lower the cost of any decarbonization 
goal. The costs will also reflect a number of critical policy design choices that will affect the cost-effectiveness 
of reducing carbon emissions, the creation and use of economic value (such as carbon tax revenues) that could 
promote economic growth, and the potential for innovation policy to complement emission mitigation policy. 
The economic benefits of such a decarbonization policy reflect the value of mitigating the risks posed by 
climate change and reducing public health and environmental damages from air pollutants whose emissions 
are correlated with carbon dioxide, such as sulfur dioxide and nitrogen oxides.

To illustrate the potential economic, environmental, and energy impacts of decarbonizing the U.S. energy 
economy, I have drawn from a $25 per ton CO2 tax scenario that the Energy Information Administration 
(EIA) produced as a side case in its 2018 edition of the Annual Energy Outlook.1 The illustration makes clear 
that aggregate economic costs of such a policy are quite modest and yield significant monetized climate 
change and public health benefits. This scenario also demonstrates that some parts of the energy system—
notably coal production—could bear large reductions in demand, while other parts of the system—notably 
renewables—would enjoy large increases in demand.

The specific point estimates for various economic, energy, and environmental outcomes from the EIA 
scenario are less important than the general insights one can glean from such analysis. As in recent 
modeling comparison exercises, the aggregate costs of an economy-wide carbon tax are modest, especially 

1.  This carbon tax takes a very similar path to what I proposed in my Long-term Carbon Policy: The Great Swap (Aldy 2016). The data 
are drawn from https://www.eia.gov/outlooks/aeo/data/browser/.

https://www.eia.gov/outlooks/aeo/data/browser/
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in comparison with the climate change and public health benefits (Barron et al. 2018). In the aggregate, 
the American society is better off under an ambitious, cost-effective climate policy than failing to take 
meaningful action. The EIA analysis also provides some insights about the distribution of the benefits 
and costs, consistent with the broader modeling literature, that can inform understanding of the political 
economy and the resulting implications for policy on decarbonizing energy.

Illustration of Economic Implications: EIA Modeling of a Carbon Tax
The EIA evaluated the economic, energy, and environmental impacts of an economy-wide carbon tax that 
starts at $25 per ton CO2 in the year 2020 and increases 5 percent plus inflation annually. By 2030, the tax 
would be about $41 per ton and surpass $100 per ton in 2049.

MACROECONOMIC IMPACTS
As illustrated in Figure 1, the macroeconomic impacts of a carbon tax are quite modest. The growth in the size 
of the economy continues on its long-term trajectory. By 2030, the U.S. economy would be about $50 billion 
smaller under the carbon tax profile than under the reference case. Given the 31.3 percent growth in the real 
size of the economy expected under the EIA reference forecast over 2017-2030, this change in gross domestic 
product under a carbon tax translates into a modestly lower growth of 31.0 percent over this time period. Real 
consumption and real fixed investment also follow very similar trends through 2030 and beyond onto 2050.

Nonfarm employment is forecast to grow by 10.6 percent through 2030 under both EIA’s reference and 
$25/tCO2 tax scenarios. Aggregate nonfarm employment in 2030 is 80,000 jobs lower in the tax case, 
which corresponds to no more than a few weeks of job growth during a typical economic expansion.

Figure 1. Macroeconomic indicators through 2050 under reference case and $25/tCO2  
carbon tax

Source: Annual Energy Outlook 2018, Energy Information Administration

https://www.eia.gov/outlooks/aeo/data/browser/
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ENERGY PRODUCTION IMPACTS
The modest macroeconomic impacts mask the distribution of the carbon tax’s impacts in the economy. For 
example, energy production varies with the carbon intensity of the energy source. As shown in Figure 2, 
domestic natural gas production increases significantly in both the reference case and the $25/tCO2 tax 
scenario, with modestly higher production through 2040 under the carbon tax path. The impact on U.S. 
oil production is virtually nil through 2050. In contrast, coal production falls substantially in response 
to a carbon tax, with domestic production falling by three-quarters by the end of the next decade and 
plateauing at this level through 2050. Renewable power generation by 2030 is 2.5 times greater than 2017 
levels and about 60 percent greater under the $25/tCO2 tax scenario than under the reference case.

Under this carbon tax path, domestic natural gas production benefits modestly as a so-called “bridge fuel” 
and renewable power sources further their rapid growth under a carbon tax. Coal producers—and their 
workers and surrounding communities—would witness a significant decline in economic activity under 
this carbon tax in contrast to the forecast of flat output (and likely continued reduction in employment 
due to productivity gains) for the coal sector under the reference case.

Figure 2. Domestic energy production through 2050 under reference case and $25/tCO2 
carbon tax

Source: Annual Energy Outlook 2018, Energy Information Administration

ENERGY CONSUMPTION AND CARBON DIOXIDE EMISSIONS IMPACTS
The composition of energy consumption presented in Figure 3 closely tracks the results for domestic 
production. Renewable energy consumption under the carbon tax grows significantly relative to the 
reference case, and nuclear power also benefits in the longer term under the carbon tax. Natural gas 

https://www.eia.gov/outlooks/aeo/data/browser/
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and petroleum consumption are fairly similar under both cases—5 percent higher and 1 percent lower, 
respectively, under the carbon tax relative to the reference case. Coal consumption declines quickly during 
the first decade of a carbon tax and energy efficiency investments also increase throughout the period. As 
a result, carbon dioxide emissions fall by nearly 1,000 MMTCO2 from the reference case to a level of 4,100 
MMTCO2 by 2030, which the United States last emitted on an annual basis in the 1960s.

After 2030, raising the carbon tax 5 percent plus inflation each year does little to continue the downward 
trajectory of carbon dioxide emissions. Once much of the coal has been displaced by natural gas and 
renewable power, the energy system becomes less responsive to a carbon tax under EIA’s model. In effect, 
the carbon tax delivers modest reductions in emissions after 2030 to offset the role of economic growth. 
By 2050, U.S. emissions would fall just under 4,000 MMTCO2 under the carbon tax, about one-third below 
their 2005 levels.

Figure 3. Composition of energy consumption through 2050 under reference case and  
$25/tCO2 carbon tax

Source: Annual Energy Outlook 2018, Energy Information Administration

MONETIZED PUBLIC HEALTH AND CLIMATE CHANGE BENEFITS
A carbon tax starting at $25/tCO2 in 2020 would deliver significant public health and climate change 
benefits. Displacing coal with natural gas and renewables in the power sector results in large declines in 
local air pollutants, which contribute to premature mortality, asthma, and bronchitis, as well as carbon 
dioxide emissions. By 2030, power sector sulfur dioxide emissions and nitrogen oxides emissions would 
each fall by about three-quarters under a carbon tax than what would have been expected under the 

https://www.eia.gov/outlooks/aeo/data/browser/
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reference scenario. The monetized public health benefits of these emission reductions, based on Fann et al. 
(2012), would be about $36 billion and $5 billion for sulfur dioxide and nitrogen oxides, respectively, for 
the year 2030. The nearly 1,000 MMTCO2 reduction from reference in 2030 under this carbon tax would 
yield monetized benefits of nearly $50 billion in that year based on the Interagency Working Group on the 
Social Cost of Carbon (2016).

Interpreting Modeling Scenarios
The EIA scenarios are informative but, like any model, reflect some important assumptions that have 
implications for realized economic impacts. Let me elaborate each of these briefly.

LEVEL OF CARBON TAX
This analysis reflects the use of a single scenario in which the carbon tax starts at $25/tCO2 in 2020 
and grows gradually to about $100/tCO2 in 2050. A lower tax would result in fewer public health and 
climate change benefits, impose lower costs on coal producers, and yield smaller gains for renewable 
energy producers and natural gas producers. Given the emission outcomes in 2050 in this scenario, 
more ambitious decarbonization of the U.S. energy economy would require higher carbon taxes or higher 
implicit carbon prices through regulatory policy. Doing so would likely increase further the returns to 
renewable energy providers and adversely affect coal producers. Depending on the level and rate of change 
in the tax, natural gas providers may find their “bridge” shortened, as the demand for their fuel declines 
sooner under high-tax regimes (absent technological innovation in carbon capture and storage technology 
[CCS] as discussed briefly below).

CERTAIN, COST-EFFECTIVE CLIMATE POLICY
The $25/tCO2 carbon tax scenario reflects an economy-wide tax with a known, certain price profile over 
the next three decades. To the extent that the suite of policies driving decarbonization of the energy 
system deviate from this cost-minimizing instrument, aggregate economic costs and the distribution of 
costs and benefits could differ from this scenario. For example, layering ambitious renewable portfolio 
standards on top of a carbon tax may skew investment away from natural gas and toward renewables in the 
near-term relative to a carbon tax-only approach.

INVESTMENT IMPLICATIONS OF POLICY UNCERTAINTY
To the extent that uncertainty characterizes the expected profile of energy and climate policies over 
time—either due to political uncertainty or to the nature of the emission reduction policies (e.g., cap-
and-trade programs or tradable credit programs may result in significant volatility in allowance/credit 
prices)—the investment in new technologies may be inhibited. This may increase total investment costs 
over time.

PACE AND DIRECTION OF INNOVATION
Innovation may evolve differently and potentially more rapidly than accounted for in this analysis. A boost 
in innovation could reflect an expansion of public programs intended to drive the supply of new, more 
innovative energy technologies. With greater policy clarity about long-term energy and climate objectives, 
entrepreneurs and innovators may have stronger incentive for orienting their efforts towards energy and 
decarbonization efforts. This may mean significantly lower costs of attaining ambitious climate goals. 
This also has major implications for the distribution of impacts. For example, if CCS and carbon capture, 
utilization, and storage (CCUS) technology costs come down faster than battery storage costs, that could 
dramatically influence whether the zero-carbon power sector of the future is renewable-dominate with 
large-scale storage of fossil fuel power with CCS.
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NONMARKET BENEFITS
How energy and climate policies deliver on decarbonization and associated public health co-benefits 
may also affect the composition of spending (e.g., less spending on defensive medical expenditures 
and hospitalizations—Deschenes et al 2017) as well as deliver sizable economic benefits from reduced 
premature mortality that may not be represented in the measure of GDP. To the extent that U.S. 
decarbonization is accompanied by emission reduction efforts across the world, the climate change risk 
mitigation benefits could deliver economic value in GDP as well as nonmarket health and environmental 
benefits. The EIA modeling analyses do not monetize these economic impacts, but I have provided some 
initial estimates based on the changes in emissions of several pollutants.

USE OF REVENUES
Depending on some key design choices, climate change policy can produce significant government 
revenues. The carbon tax scenario presented here would deliver estimated gross revenues of $1.4 trillion 
over the first decade of the program. These revenues could be used to reduce existing tax rates or reduce 
deficit spending (which can be thought of as lower future taxes) that can spur more labor supply and 
investment and hence economic growth. The revenues also provide the means to mitigate some of the 
concentrated costs of climate change policy—such as coal communities—as well as address the concerns of 
low-income households and those on fixed incomes about increasing energy prices.

The Economic Implications of Wild Cards
Let me close by raising a few “wild cards” about the future of the energy system that could influence the 
aggregate and distribution of decarbonization’s economic impacts. First, the political economy of policy 
design will drive the costs and benefits of climate change policy. A single policy instrument—an economy-
wide carbon tax—is a major simplification of what currently is a complex patchwork of overlapping climate 
and energy policies. The outstanding question is whether an economy-wide carbon pricing policy could 
emerge that secures sufficient political support to enter into force and endure over time, and if so, whether 
such policy substitutes for much of the status quo set of energy and climate policies or complements them. 
In addition, uncertainty about other key design elements—the use of revenues, the potential application of 
border tax adjustments to mitigate concerns about international competitiveness pressures, and the long-
term predictability of climate policy generally (and the carbon price specifically)—could all influence the 
realized benefits and costs of policies driving decarbonization.

Second, some of the potential changes in the energy system—electrified personal transport, 
decentralized power generation, zero-carbon energy foundation of the economy—are beyond the scope 
of past experience that is used to calibrate energy-economic models. The blurring of traditional lines 
distinguishing sectors in the production, consumption, and movement of energy could affect competition 
and innovation. The emergence of electrified transportation could enable traditional power sector fuels and 
sources of energy to compete with traditional mobile transport fuels. Moreover, the decentralized nature 
of power generation now could dramatically increase the number of power producers in a given market. In 
each case, economic competition and incentives for innovation could improve, resulting in lower costs for 
clean energy technology deployment.

A key factor, however, influencing such changes will be the network externality characterizing energy 
markets. Power decentralization and vehicle electrification represent two major changes to existing energy 
networks. In the near-term, network externalities could inhibit innovative technologies that require “new” 
networks, but if the economy realizes a tipping point in the coverage and use of a given energy network, 
then its adoption could accelerate quickly as costs fall dramatically (in effect, spreading the fixed costs of 
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the network over a quickly growing population of users). Most economic models do not account for such 
network economics and hence overestimate costs.

Third, long-term innovation could also significantly affect the economic costs and characteristics of 
decarbonization. Consider three innovation scenarios that have very different implications for the 
energy economy. First, solar power and battery storage costs continue to fall dramatically such that they 
displace most incumbent energy sources in what in the future is a primarily electrified economy. Second, 
carbon capture and storage costs come down dramatically, extending the lifetimes of fossil fuels in power 
and large industrial sector applications. Third, the costs of air capture of carbon dioxide come down 
substantially, enabling a positive-carbon energy system for the long-term while stabilizing atmospheric 
carbon dioxide concentrations. Innovation is characterized by uncertainty and it is also an economic 
mechanism that is typically not well represented in models of climate change policy.

Finally, the economic damages of climate change, if unabated, could slow economic growth and distort 
investment away from its highest returns. Emerging scholarship has highlighted the potentially adverse 
impacts of warmer temperatures on worker productivity and health. Many economic analyses of 
decarbonization of the U.S. energy system, including the EIA carbon tax analysis I presented for illustrative 
purposes, fail to account for any feedback of climate change into the model of the economy.
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