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Carbon Tax Revenue and the Budget Deficit: A Win-Win-Win Solution?
Sebastian Rausch” and John Reilly™

Abstract

Bush-era tax cuts are scheduled to expire at the end of 2012, leading to interest in raising revenue
through a carbon tax. This revenue could be used to either cut other taxes or to avoid cuts in Federal
programs. There is a body of economic research suggesting that such an arrangement could be a win-
win-win situation. The first win—Congress could reduce personal or corporate income tax rates,
extend the payroll tax cut, maintain spending on social programs, or some combination of these
options. The second win—these cuts in income taxes would spur the economy, encouraging more
private spending and hence more employment and investment. The third win—carbon dioxide (CO,)
pollution and oil imports would be reduced. This analysis uses the MIT U.S. Regional Energy Policy
(USREP) model to evaluate the effect of a carbon tax as part of a Federal budget deal. A baseline
scenario where temporary payroll cuts and the Bush tax cuts are allowed to expire is compared to
several scenarios that include a carbon tax starting at $20 per ton in 2013 and rising at 4%. We find
that, whether revenue is used to cut taxes or to maintain spending for social programs, the economy is
better off with the carbon tax than if taxes remain high to maintain Federal revenue. We also find
that, in addition to economic benefits, a carbon tax reduces carbon dioxide emissions to 14% below
2006 levels by 2020, and 20% below by 2050. Oil imports remain at about today’s level, and
compared to the case with no carbon tax, are 10 million barrels per day less in 2050. The carbon tax
would shift the market toward renewables and other low carbon options, and make the purchase of
more fuel-efficient vehicles more economically desirable.
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1. INTRODUCTION

The U.S. faces a large Federal deficit and all parties recognize the need to eventually bring it
under control. The recession greatly exacerbated the deficit situation by reducing tax receipts
because economic activity fell and because temporary tax cuts (reduction in the payroll tax, Bush
tax cut extension) were enacted. On the expenditure side, stimulatory deficit spending (e.g., the
American Recovery and Reinvestment Act), automatic increases in spending (e.g., higher
unemployment leading to more spending on unemployment benefits), and extension of benefits
of these programs (e.g., lengthening the period of eligibility for unemployment) also contributed
to the deficit.
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These are all temporary conditions and Congressional Budget Office (CBO, 2011b) analysis
indicates that with current law and return to more normal economic conditions the deficit would
fall. But even with the removal of these temporary influences the debt-to-GDP ratio would rise to
77% by 2021, far above the roughly 35 to 40% that was maintained for the most of post-World
War 11 period. CBO also notes that “current law” includes many provisions that may be changed
or extended, but unfortunately most of the changes being discussed would have further negative
consequences for the deficit. Examples include further extension of at least some part of the
Bush tax cuts, indexing of the Alternative Minimum Tax (AMT), originally intended for only the
very wealthy but now affecting many more people, or failure to follow through with Medicare
reductions for physician payments.

The recognition of the long-term deficit problem was largely responsible for the agreement, as
part of last summer’s effort to raise the debt ceiling, that if deficit reduction could not be
reached, automatic cuts to defense and social programs would take effect. That agreement was
intended to create the incentive for both political parties to negotiate in good faith, with
Republicans particularly motivated to stave off cuts to defense and Democrats wanting to avoid
cuts to social programs.

While raising taxes is never popular, a carbon tax is potentially a win-win-win solution. First,
carbon tax revenue can allow revenue-neutral relief on personal income taxes, corporate income
tax, or payroll taxes, or could be used to avoid or limit cuts to social programs (Medicare,
Medicaid, Social Security, Food Assistance) or Defense spending. Among the revenue raising
options evaluated by the CBO was a carbon tax that would start at $20 in 2012 and rise at a
nominal rate of 5.8% per year, approximately 4% in real terms given the underlying inflation rate
they projected. By their estimate it would raise on the order of $1.25 trillion over a 10-year
period. Second, economic analysis has demonstrated the potential for a tax interaction effect
whereby recycling of revenue from a carbon tax to offset other taxes could reduce the cost of a
carbon policy or even under some circumstances boost economic welfare (Bovenberg and
Goulder, 1996). The Bush tax cuts and other temporary tax relief measures are due to expire at
the end of 2012. A carbon tax could allow their further extension. And, third, a carbon tax would
lower fossil fuel use, reducing carbon dioxide emissions; and lowering oil imports.

The effects of this last “win” would spread across the energy sector. With the new
requirements for improved vehicle efficiency the higher tax-inclusive gasoline price would make
fuel efficient vehicles more attractive to consumers and thus make it easier for automobile
producers to sell a fleet that meets the efficiency requirements. With a more efficient fleet, even
though gasoline prices would rise, the actual fuel cost of driving could fall. A carbon tax would
also create support for renewable fuels and electricity. Provisions to stimulate these alternative
sources have often involved tax expenditures—investment in or production of renewable energy
gives companies a tax credit, thereby reducing tax revenue and aggravating the deficit. The
investment and production tax credits for renewable electricity are due to expire, and with the
looming deficit it would be more difficult to justify their continuation. A carbon tax would



continue to provide encouragement for these technologies by making dirtier technologies more
expensive, and raise revenue rather than spend it.

To investigate the potential tradeoffs among different strategies for reducing the deficit we
use the MIT U.S. Regional Energy Policy (USREP) model. USREP has been widely used to
investigate energy and climate policy, including interactions with tax policy, and effects on
economic growth, efficiency, and distribution (Rausch et al., 2010, 2011a,b; Caron et al., 2012).
The version we apply here is that in Rausch et al. (2010). We find that any of several different
options for using the carbon tax revenue would generate a win-win-win solution. Given that all
other options for dealing with the Federal deficit require difficult tradeoffs, it would seem hard to
pass up one that offers so many advantages.

2. POLICY SCENARIOS

As our reference we use USREP to create a baseline scenario where the temporary payroll
cuts and Bush tax cuts expire as scheduled under current law. We use estimates from the
Committee for a Responsible Budget (2012) on revenue effects of these tax changes in 2013 to
adjust personal income tax rates upward. > We include those items listed as tax cuts, AMT
patches, and jobs measures shown in Table 1.

We then create several scenarios using USREP that include a carbon tax starting in 2013 at
$20 per ton and rising at 4% in real terms to match the CBO assumption. CBO results are in
nominal dollars, with an assumed inflation rate, and so their rate of carbon price increase is
higher. USREP solves in real terms—we adjust the key revenue projections to nominal dollars
using CBO assumed inflation rates to make a ready comparison. All of our scenarios enforce
revenue neutrality and so the carbon tax revenue allows us to cut other taxes or to avoid
reductions to social programs. We consider two options (1) All of the carbon tax revenue, after
assuring revenue neutrality, is used for tax relief or social programs (2) One half of the revenue
is used to fund an investment tax credit, and any remainder, after assuring revenue neutrality, is
used for tax relief.?

! We adjusted all marginal tax rates upward proportionally.

% There has been interest in using revenue to fund R&D. Our modeling system does not allow us to separately
identify general investment and R&D or to easily target specific types of R&D and so we implement this as a
general investment tax credit.



Table 1. The fiscal impact of policies that expire or activate in or after 2012.

Cost of Renewal

2013-2014 2013-2022
2001/2003/2010 Tax Cuts $340 billion $2.8 trillion
Expiration of American Opportunity Tax Credit (i.e., college tax credit) $15 billion $125 billion
Reduction of Child Tax Credit from $1,000 to $500 per child $40 billion $350 billion
Expiration of Child Tax Credit enhanced refundability $10 billion $90 billion
Expiration of EITC expansion $10 billion $95 billion
Elimination of 10% Bracket $80 billion $450 billion
Increase in rates from 25|28 33|35 t0 28 |31|36]39.6 $95 billion $730 billion
E?ns;rjﬂrsjso;’lpzfcpsa:2snedchIDELIJ:1)s for itemized deductions and personal ex- $20 billion $165 billion
Expiration of reductions in marriage penalties $10 billion $55 billion
from 1% 10 beng toxa of ordinery income $25bilion | 315 bilion
Expiration of various education and other tax benefits $5 billion $20 billion
Increase in estate tax from 35% over $5 million to 55% over $1 million $35 billion $430 billion
AMT Patches $225 billion $1.7 trillion
Cost relative to current law $130 billion $805 billion
Interaction with extension of 2001/2003/2010 tax cuts $100 billion $920 billion
Jobs Measures $150 billion $150 billion
Expirafion of 2% payroll tax holiday* ~$120 billion ~$120 billion
Expiration of expanded unemployment benefits* ~$30 billion ~$30 billion
Doc Fixes $30 billion $270 billion
The BCA Sequester $160 billion $980 billion
2% reduction to Medicare providers $10 billion $90 billion
Other mandatory reductions $10 billion $45 billion
10% reduction in defense spending (down to 8.5% by 2021) $80 billion $510 billion
8% reduction in non-defense discretionary spending (5.5% by 2021) $55 billion $335 billion
“Tax Extenders™* $40 billion $455 billion
Subpart F for active financing income $10 billion $80 billion
R&E tax credit $10 billion $65 billion
Alcohol fuel tax credit $10 billion $60 billion
Other extenders $30 billion $250 billion
Net Interest n/a $1.1 trillion

TOTAL (without Jobs Measures)

TOTAL (with Jobs Measures)

~$800 billion
~$1 frillion

$7.3 trillion
$7.5 trillion

Note: Cost estimates of policies calculating off of a current law baseline. Numbers are rounded.
*Assumes one-year extension only.

“Measures exclude expiration of bonus depreciation and expensing rules.

Source: Committee for a Responsible Budget (2012).

The model base year is 2006. We benchmark economic growth through the present based on
historical data, and to the Energy Information Administration (EIA) 2012 Annual Energy
Outlook median forecast for the future, extending that growth rate through 2050. Figure 1 shows
our projected 5-year growth rates with the EIA annual forecasts. For near term and historical
years, where there is considerable inter-annual variability, our 5-year growth rates are an
average. Thus, for example, our growth rate from 2006 to 2010 is near zero, and average of
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positive growth rates in 2007 and 2010 with the recession years of 2008 and 2009. We also
impose existing U.S. Corporate Average Fuel Economy (CAFE) standards, and adjust energy
efficiency improvements in the model. With these changes, our emissions match history and are
slightly higher in the reference case than the EIA projection. We show this comparison in Figure
4, when we discuss the impact of the carbon tax on CO, emissions.
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=#-Annual growth rate (%) (historical growth rate for 2007-2011 from BEA, projections
from 2012-2035 based on EIA AEO2012).

5-year average annual growth rate (%) (historical growth rate for 2007-2011 from BEA,
projections from 2012-2035 based on EIA AEO2012).

——o—5-year average annual growth rate (%) (USREP model projection).

Note: Average growth rate for 2010 refers to a 4-year average annual growth rate from 2006-2010.

Figure 1. Baseline GDP. GDP growth rate for reference case: Model versus historic BEA and
EIA/AEOQ2012 projections.

For each of these two broad options we have four scenarios where we use the carbon tax
revenue to cut either personal income tax rates, corporate income tax rates, payroll taxes or to
offset reductions in transfer payments. ® Transfer payments combine Social Security, Medicare,
Medicaid, and other such programs. We do not distinguish among these individual programs.
However, these payments end up in households with low earned income, and so the general
distributional effect of this use of revenue is reflected in our results.

® Defense cuts or using funds to avoid defense cuts are also likely to be an important part of the political discussion
but we do not have a good way to value different levels of defense expenditure. Simply increasing government
expenditure on defense would generally show a loss to the economy because we have no way of valuing the
increased security those expenditures would bring.



All of these scenarios, summarized in Table 2, are carefully designed to ensure that Federal
tax revenues are unchanged across scenarios even though the tax rates and levels of economic
activity or government payments for social programs are changing. We are interested in
economic cost, environmental benefit, and oil import effects of these options. We are also
interested in distributional effects: how does each scenario affect, on average, households at
different income levels?

Table 2. Scenarios.

Name Scenario

Ref Current law with Bush tax cuts and payroll tax cuts expiring®
CTPerslInc Carbon tax® revenue used to reduce the personal income tax rates
CTCorp Carbon tax revenue used to reduce corporate tax rates

CTPayroll Carbon tax revenue used to reduce payroll taxes

CT'2PersInc As in CTPersInc but 2 of revenue diverted to investment
CT2Corp As in CTCorp but 2 of revenue diverted to investment

CT2Payroll As in CTPayroll but 2 of revenue diverted to investment
CTTransfers Carbon tax revenue is used to increase transfer payments

CT'~Transfers As in CTTransfers but 2 of the revenue is diverted to investment

@ Based on estimates of revenue impacts of these taxes made by the Committee for a Responsible
Budget (2012). See Table 1.

b Revenue endogenously determined based on a carbon tax of $20 per ton rising at 4% real. To
match CBO assumptions the carbon tax is at $20 in 2012 dollars. All values in USREP are in
constant 2006 dollars, and so we use the CPI estimates and projections from CBO (2011a) to
adjust $20 in 2012 to 2006 dollars. For purposes of comparing revenue we inflate revenue at
1.8% to account for inflation assumptions in the CBO analysis. Data on inflation are provided in
back-up tables to the main document.

3. ECONOMY-WIDE ECONOMIC IMPACTS

Table 3 and Figure 2 report the annual welfare change in billions of 2006 constant dollars
and as a percentage of total market consumption, respectively.* For budget purposes and
comparison to the CBO a 10-year horizon is relevant. USREP solves at 5-year time steps and so
the first solution period with the carbon tax is 2015. The results are striking in a few ways. First,
when we use all of the revenue for tax relief or social programs, we see a net welfare benefit that
over time rises to about 0.02%. Second, the scenarios where half of the income is used for an
investment tax credit show a much different time path. Here we see initially a net welfare cost of
0.02-0.04% but this turns into a net benefit by 2025 and that benefit continues to increase over
time, with the welfare benefit surpassing that in the other cases after 2030 or 2035. Third, we see
the initially surprising result that in both the full and half revenue cases, in early years the use of
funds for social programs shows the highest welfare result among the different uses for the
carbon tax revenue. We turn to a brief discussion of these results.

* Welfare is the change in aggregate market consumption plus change in leisure. Market consumption is the major
component of GDP (i.e. GDP = Consumption +Investment + Government + Exports—Imports. Leisure time
changes because of changes in employment. We report the change as a percent of total aggregate consumption
rather than consumption plus leisure because the amount of time accounted as “leisure” or non-work time is
somewhat artificial, and set to represent the potential labor force, with a calibrated labor supply elasticity.
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Table 3. Annual welfare change (billion 2006 constant dollars).

CT CcT CT CT2 CT2 CT2 CT CT2
PersInc Corp Payroll PersIinc Corp Payroll Transfers Transfers

2015 2.4 2.7 2.2 -1.7 -1.5 -1.7 2.9 -0.9
2020 4.9 5.4 4.7 2.0 2.4 1.8 4.9 0.7
2025 7.4 7.9 7.0 5.8 6.3 5.6 5.8 2.1
2030 8.9 9.3 8.6 9.3 9.7 9.1 6.8 3.9
2035 9.6 9.8 9.4 11.9 12.2 11.7 8.3 5.8
2040 9.9 9.8 9.8 14.5 14.6 14.4 8.8 8.5
2045 10.3 10.0 10.4 18.1 17.9 18.0 8.6 12.1
2050 8.7 7.5 9.2 21.7 21.0 21.9 5.8 16.4

First, why are there positive net benefits in the full transfer (CT Transfer) case? Here we are
seeing the tax interaction effect we noted in the introduction, originally described by Bovenberg
and Goulder (1996). Use of the carbon tax revenue to cut distortionary taxes used to fund these
transfers reduces the drag they place on the economy enough to more than offset the cost of the
carbon tax. Thus we see the economic benefit of raising revenue through a carbon tax as opposed
to increases in personal income, corporate income, or payroll taxes. We show in Table 4 the
fraction of carbon tax revenue we estimate is needed to maintain revenue neutrality and is thus
unavailable for other uses for the CT Transfers case. For tax scoring purposes the Joint
Commission on Taxation (JCT) can require some portion of revenue raised through indirect
taxes to be retained to offset general tax losses. In most cases the requirement is that 25% of
indirect tax revenue must be retained for revenue neutrality purposes (CBO, 2009). We see a
varying fraction over time, averaging slight higher than the standard JCT requirement.

Table 4. Fraction of carbon revenue that is withheld to offset revenue losses from
conventional taxes.

Year %

2015 30.8
2020 32.2
2025 34.0
2030 24.4
2035 21.5
2040 24.9
2045 27.3
2050 35.8




Second, why do the cases where half of the tax revenue is diverted to an investment tax credit
show such a different pattern over time? As noted above, annual welfare is defined as
consumption (and leisure). Diverting revenue to investment reduces the amount available for
current consumption, and thus lowers welfare. If used for tax cuts, the higher disposable income
would lead to more consumption and investment, and the higher consumption is a contribution to
current welfare. But higher investment in the investment tax credit cases leads to a higher capital
stock and that makes it possible to produce more goods in succeeding years. The economy grows
a bit faster, and so with this growth eventually there is more to consume and welfare then
exceeds the cases without the investment tax credit.

Third, why is welfare higher when revenue is used for social programs? This occurs because
it is a transfer of income from relatively higher income households to relatively lower income
households. Higher income households save a larger percentage of their income and so in these
transfer cases there is more consumption and welfare is thus higher. Eventually, the reduced
savings and investment reduces capital stock and the amount of goods that the economy can
produce. Thus, while welfare is higher in early years when carbon tax revenue is devoted to
social programs it falls below the other cases in later years.
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Figure 2. Welfare impacts.

While deficit considerations focus on a 10-year horizon, we have extended the analysis to
2050, with the carbon price continuing to rise at real rate of 4%, because it helps explain the
differences above. Without looking over a longer horizon the results would seem to be very
peculiar—why doesn’t an investment tax credit look more positive? How can using revenue for
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social programs lead to higher welfare than other cases that cut taxes and spur the economy?
With the extended horizon we see that these scenarios play out as we expect. In the long run an
investment tax credit is good for the economy but in the near term more income in the hands of
those who are more likely to spend it spurs consumption. A final observation is that the different
ways of cutting taxes—personal income, corporate, or payroll—Ilead to very similar results with
some slight differences over time.

4. EFFECTS ON CARBON DIOXIDE EMISSIONS

Figure 3 shows carbon dioxide emissions in the reference case without a carbon tax and in
the tax cases. The carbon tax has a significant effect on carbon dioxide emissions. The reference
is very similar to recent EIA projections that show little growth in emissions through 2030/2035.
After that we begin to see a pick-up in emissions as the economy continues to grow, and some of
the effects of new fuel economy standards are fully realized, and then resume growth with
economic activity. In the policy cases emissions are 14% below 2006 emissions in 2020, and
they continue to drift down over time to about 20% below 2006 in 2050. Those cases with the
investment tax credit lead to higher economic activity and somewhat higher emissions in later
years but this effect is very small—about a 0.6% difference in 2050.
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Figure 3: Carbon dioxide emissions over time.

5. CARBON TAX REVENUE AND TAX RATES

As we noted in the previous section and as shown in Table 4, we estimate that a significant
portion of the carbon tax revenue must be retained to cover the general tax revenue penalty
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because of erosion of the tax base due to the carbon tax. By 2050 this is over one third of the
revenue. These results are for the case where we use revenue for social programs.® Also note that
the scenarios allocate fully half of the gross revenue to the investment tax credit, and then the
remainder was available for tax relief or social programs. So in the cases with the investment tax
credit, by 2050 there is relatively smaller share of revenue left for tax relief or social programs.
This is similar to findings in Rausch et al. (2010) using the USREP model. Of course, carbon tax
revenue is generally growing over time because the carbon price is increasing at an annual rate of
4% real (5.8% nominal) and emissions are falling at a much slower rate.

Our estimates of revenue raised by the carbon tax are very similar to those of the CBO (Table
5). As discussed above we adjust our revenue estimates to take account of inflation rates used in
the CBO report. USREP reports values in constant base year dollars (2006). We used data from
CBO and their forecasted inflation rate to determine 2012 constant dollars. After 2012 we use an
annual 1.6 % inflation rate, approximately the rate assumed in the CBO study (CBO, 2011b). We
provide both series. The 2015 CBO revenue estimate is $105.3 billion whereas our comparable
nominal dollar estimate is $8.9 billion higher. Given that we are assuming the same carbon price,
this obviously reflects somewhat higher emissions in our model—Iless effect of abatement. By
2020 we are within $3 billion of the CBO estimate. One difference is that we begin the policy in
2013 whereas CBO assumed the policy began in 2012. Given that we are already more than
halfway through 2012 as we prepare these results, it would not be plausible to assume that policy
begins in 2012. While there is no reason to expect our and CBO estimates to show the same
amount of abatement for a given price, they are surprisingly similar in 2020. The somewhat less
abatement in 2015 may reflect our capital vintaging, which limits flexibility to abate in the short
run.

Table 5. Carbon revenue.

2015 2020 2025 2030 2035 2040 2045 2050

CBO ($ billion,

: 105.3 144.4 — - - = - —
nominal)
MIT USREP model
($ billion, nominal) 116.5 148.9 191.6 239.0 313.9 411.6 530.7 606.7
MIT USREP model
(2012 $ billion) 111.1 131.1 158.4 182.5 221.4 268.1 319.3 337.2

Source: Congressional Budget Office (2012) “Reducing the deficit: spending and revenue options”,
page 205. Inflation assumptions are based on the Consumer Price Index underlying the
projections in Congressional Budget Office (2012). For periods after 2012, we assume an annual
inflation rate of 1.6%.

® The tax penalty effect is somewhat small in the other cases because economic effects are smaller.
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As noted, the CBO assumed the policy began in 2012 and estimated a 10-year (2012-2022)
revenue of just under $1.25 trillion, a simple sum of nominal dollar revenue in each year. While
we only solve every 5 years, if we linearly interpolate revenue using the 3 solution periods
(2015, 2020, 2025) that span a 10-year horizon (2013-2023) we estimate the total carbon tax
revenue to be about $1.5 trillion.® One of the reasons this is higher than CBO is the different
analysis period. We add in the revenue for year 2023 (estimated to be about $173 billion through
our interpolation) and subtract out revenue for the year 2012 (estimate to be just under $100
billion). So that change alone accounts for about $75 billion. Of course, because we only solve
every 5 years, our 10-year revenue calculation is a rough approximation. Also, we have not
benchmarked out emissions forecast to that of CBO and so their estimates of emissions may
differ from ours, either because of a different reference forecast or a difference in abatement for
a given carbon price. However, with all these possible differences it is remarkable how close we
are in terms of revenue generated.

We implement the tax cuts as equal percentage point cuts in the marginal rates for each tax
bracket. These tax cuts are endogenously calculated in our model to yield the revenue cost equal
to the available carbon tax revenue. The percentage point cuts are given in Table 5 for cases
where all the revenue is used for tax relief and in Table 6 for cases where half of the revenue
goes to an investment tax credit. In 2015, the available revenue supports an approximate 0.59
percentage cut in marginal personal income tax rates, a 1.59 percentage point cut in the payroll
tax, and a 2.23 percentage point cut in the corporate tax rate when 100% of the revenue is
available for recycling. These percentage point cuts change over time reflecting changes in the
tax base for each category and the revenue available. For the cases where half of the revenue is
used for the investment tax credit, the percentage point tax cuts are smaller because less revenue
is available. There are also varying effects on economic activity and therefore the tax base and
the revenue needed for revenue neutrality.

Table 6. Percentage-points decrease in tax rates (assuming that 100% of carbon revenue is
available for tax recycling).

2015 2020 2025 2030 2035 2040 2045 2050

Personal marginal
income tax rate

Payroll tax 1.59 1.63 1.69 1.98 2.23 2.31 2.40 2.04

0.59 0.61 063 0.74 083 0.87 090 0.76

Corporate tax 2.23 1.68 1.56 1.34 1.11 0.91 0.85 0.19

® Based on the differences in revenue in the 2 years we estimate, the average difference each year for this period is
about $15.6 billion. We multiply this by 10 and add it to the CBO 10 year estimate. Since we are starting in 2013
rather than 2012, we also increase our estimate to account for the fact that our 10 year window includes 2023 and
leaves out 2012—this is a nearly $100 billion difference.
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Table 7. Percentage-points decrease in tax rates (assuming that 50% of carbon revenue is
available for tax recycling), “half scenarios”.

2015 2020 2025 2030 2035 2040 2045 2050

Personal marginal
income tax rate
Payroll tax 0.48 0.63 0.79 1.20 1.49 1.62 1.75 1.62

Corporate tax 0.68 0.89 1.10 1.69 2.11 2.28 2.48 2.27

0.18 0.23 0.29 0.45 0.56 0.60 0.66 0.60

5. ECONOMIC EFFECTS BY INCOME LEVEL

The different uses of revenue have different implications for income groups, shown for 2015
in Figures 4 and 5 and as net present value over the 2015-2050 period in Figures 6 and 7. Not
surprisingly, when revenue is devoted to social programs the results are most beneficial to lower
income households than in either the case where all net revenue is used for tax relief or social
programs (Figure 4) or half is used for the investment tax credit (Figure 5). Households with
earned income levels below $100,000 either benefit or are virtually unaffected when all revenue
is used to avoid cuts to social programs. This cutoff point drops to the $25,000 to $30,000 earned
income level when only half of the revenue is used in this way. The payroll tax cut has the most
neutral effect across households of different incomes but is slightly progressive for the highest
income households. This general result is expected given the income limitation on the payroll
tax—the rate cut is less beneficial for households whose incomes exceed the limit. The income
and corporate tax cases are slightly regressive in the case where all revenue is used for tax relief.

Again, this result is not surprising. Higher income households pay more taxes and hence tax
cuts benefit them more. The presumed regressivity of energy taxation obtained from partial
equilibrium assessments generally does not hold when distributional effects are estimated
endogenously as shown in Rausch et al. (2010). This result stems from the fact that low-income
households derive more of their income from social programs (e.g., Social Security) that are
indexed by price level. This tends to insulate them from effects on income, whereas taxpayers
who rely on earned income from labor or capital returns are affected by changes wages and
returns to capital. Although as Rausch et al. (2011a) show, the range of effects within any
income strata greatly exceeds the difference among income groups. Obviously, some low-
income households benefit from transfers, while some do not, and expenditures on energy and
other factors vary greatly among households even with the same earned income.

With the investment tax credit using half of the carbon tax revenue welfare levels are lower
for all income groups in 2015, and results are generally more progressive (Figure 5). As we saw
in Table 3 and Figure 2 the overall welfare levels are lower in this case and so it is not surprising
that levels are lower for all households. The relative greater progressivity of the results stem
from the fact that tax relief disproportionately benefits those who pay more taxes, generally
higher income households. Thus, when less carbon revenue is available for tax relief, higher
income households disproportionately lose the tax relief benefit, leading to the more progressive
effect.
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Figure 4: Welfare effects by income group in 2015, all revenue used for tax relief or social

programs. Income levels are defined by earned income only, excluding transfers, and
are denominated in constant 2006 dollars.
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Figure 5. Welfare effects by income group in 2015, half of the revenue used for investment
tax credit. Income levels are defined by earned income only, excluding transfers, and
are denominated in constant 2006 dollars.
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Of perhaps more interest are the net present value effects over the 2015-2050 horizon. For
this calculation we discount future benefits or costs at a 4% discount rate, and also discount
future incomes by the same amount. This creates a discounted average effect over the period.
The basic pattern in the cases where all revenue is used for tax relief or social programs is almost
identical to the 2015 results. The overall gain to the economy grows over time, and so in general
gains are higher for all income groups when summing over the whole period. The slight
exception is over the long term the corporate and personal income tax cases become a bit more
regressive so that lower income households are slightly disadvantaged while higher income
households benefit more. Again, the payroll tax cut is the most distributionally neutral.

In contrast, the net present value results where half of the revenue is used for an investment
tax credit are quite different than the 2015 results. First the net present value results are generally
beneficial. This is not surprising as we saw that the investment tax credit cases generate some
welfare costs in the near term until the benefits of higher investment are realized in later years. In
addition, the distributional pattern is quite different for the net present value results. They look
much more similar to the cases without the investment tax credit. Rather than being mostly
progressive, they are neutral for the payroll tax cut, and slightly regressive for the personal and
corporate income tax cases. This result probably should not be surprising. Those with higher
wages and capital returns will benefit more from the investment tax credit because it generally
stimulates the economy and their earnings.
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Figure 6. Net present value welfare effects by income group, all revenue used for tax relief
or social programs. Income levels are defined by earned income only, excluding
transfers, and are denominated in constant 2006 dollars.
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Figure 7. Net present value welfare effects by income group, half of the revenue used for
investment tax credit. Income levels are defined by earned income only, excluding
transfers, and are denominated in constant 2006 dollars.

6. OIL IMPORTS

Without the climate policy USREP projects a slight increase in imports through 2030, and
then a more rapid increase through 2050 (Figure 6). With the carbon tax nearly all of the increase
in oil imports is avoided, with imports remaining nearly flat through 2050.
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Figure 8. Oil production minus consumption, oil exports—negative number indicates
imports (1970-2006 based on EIA AEO2012, 2007-2050 model projection).
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7. SUMMARY

The U.S. faces the challenge of bringing its Federal budget deficit under control. There is
general recognition that to do so will likely require both difficult budget cuts and enhancements
to revenue. One option for revenue enhancement suggested in an earlier Congressional Budget
Office (CBO) analysis is the introduction of a carbon tax starting at $20 per ton and rising
gradually over time. The CBO estimated that such a carbon tax could raise about $1.25 trillion
over the 2012—-2022 period. We simulated a similar carbon tax starting in 2013, given that a start
in 2012 is no longer realistic. We find a similar, if somewhat higher 10-year revenue gain of
about $1.5 trillion. We have slightly higher revenue at the start of the period because we find a
little less abatement, and thus higher emissions. Because the period is extended we also gain
from adding in revenue from the year 2023, when the carbon price and revenue is considerably
higher than it would have been in 2012.

We use a reference case where the Bush tax cuts and the temporary payroll tax cut expire, as
under current law. We then evaluate the carbon tax cases where the revenue from that tax allows
us to avoid some of the general tax increases or to fund social programs. We consider cases
where the revenue is used to avoid increasing the personal income, corporate income, and the
payroll taxes. We consider a similar set of cases where the first half of the revenue is used for an
investment tax credit and the remainder is used for tax cuts or social programs.

In cases without the investment tax credit, we find that this combination of a carbon tax with
general tax cuts improves overall economic performance. As a result we get other benefits of the
carbon tax, reduced emissions and lower oil imports, at no cost. This surprisingly positive result
comes through the tax interaction effect that has been widely studied. By avoiding increases in
general income taxes we avoid their drag on the economy, and the avoided drag is actually
greater than the direct cost of the carbon tax. The economy thus benefits. In the cases where we
apply one half of the carbon tax revenue toward an investment tax credit we see lower welfare in
early years (through 2025) but then the added investment begins to offset the carbon tax cost,
leading to positive effects on economic welfare. The investment tax credit leads to continued
improvement in economic performance and by 2030 or 2035 welfare in these cases begins to
exceed cases without the investment tax credit, and their benefit continues to grow. We also
consider devoting the revenue to social programs, and somewhat surprisingly this also led to
near-term gains in welfare because it effectively transferred income from wealthier households
who spend less of their income. But this case is somewhat less beneficial to the economy as a
whole in the long term because of less savings and investment.

We also investigate the implications for households with different income levels. Here the
effects are as one might expect. Using funds for social programs benefits low income
households. Personal income and corporate income tax cuts are most favorable for wealthier
households, and the payroll tax cut is fairly neutral for most households, but slightly progressive
at higher income levels. When half of the revenue is used for the investment tax credit we see a
more progressive effect in the short term because taxes are cut less, and wealthier households
pay more in taxes, and there is less progressiveness over the full horizon of our study because
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wealthier households ultimately benefit from the greater investment returns.

We should mention some caveats to these results. The model approach we use assumes full-
employment, and at this point the economy remains in a situation of excess unemployment.
While further study would be required, the current economic situation may further favor tax cuts
as opposed to an investment tax credit, and especially adjustments that put more money in the
hands of lower income households. The economy currently suffers from a lack of demand, and
lower income households are more likely to spend than save. While saving and investment are
ultimately good for the economy, in the current situation it is lack of consumption growth that
appears to be holding back investment rather than a lack of funds to invest. Second, we impose
absolute revenue neutrality and in our model this requires a generally larger share of revenue
retained for this purpose than is required for budget scoring purposes. In general, the Joint
Commission for Taxation (JCT) requires a 25% “haircut” on indirect tax revenue. Our estimate
of the required haircut varies but on average is closer to 30%. Moreover, as described in CBO
(2009) there are some situations where no haircut would be required. In particular, they argue
that a cap and trade policy that gave away allowances to taxpaying entities would not require a
haircut. In the proposals we examine, the revenue is returned to taxpaying entities via tax cuts
and so this may be ruled as requiring no haircut. If so, the revenue available for tax cuts may be
greater than we estimate, and thus we might see more benefit.

The country faces difficult tradeoffs in getting the Federal budget deficit under control. In our
analysis of a carbon tax, we find a win-win-win situation that requires no tradeoff at all. Carbon
tax revenue allows (1) cuts in other taxes, (2) benefits the economy, and (3) reduces CO,
emissions and oil imports. The tradeoffs are mainly whether we want to choose a set of measures
that produce higher consumption in the near term, or a path that sacrifices some current
consumption for an investment tax credit that leads to greater benefit in later years. Given current
economic conditions, changes that have more immediate benefit may be preferable, but we can
hope for a compromise that yields a result that is also beneficial for the country in the longer
term.
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