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Federal Debt Still Matters

By Kent Smetters

As Figure 1 shows, PWBM predicts federal debt held by the public will reach 190 percent of GDP by 2050, a bit

larger than CBO's long-term projection.’ In this blog entry, we consider the effects on major macroeconomic
variables from stabilizing the debt-to-GDP ratio at its 2019 projected value, currently equal to around 80 percent
of GDP. We consider two “stylized” policy changes: an increase in personal income tax revenue as well as a
reduction in government spending.

Both policy changes stabilize the debt-to-GDP ratio on a conventional basis (without macroeconomic feedback
effects) to around 80 percent of GDP. However, each policy change produces slightly different results on a
dynamic basis (with macroeconomic feedback effects). Both policy changes are assumed to start in 2020, and we
follow their impact on macroeconomic variables until 2050.

Figure 1: Debt-to-GDP Ratio
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Note: Consistent with our previous dynamic analysis and the empirical evidence, the projections above assume that the
U.S. economy is 40 percent open and 60 percent closed. Specifically, 40 percent of new government debt is purchased
by foreigners.

Two Hypothetical Policy Changes

The two policy changes we consider are not meant to reflect actual policy options being widely discussed. Nor
are they intended to be suggestive. Rather, they are used purely as illustrations of the potential macroeconomic
impact of stabilizing the debt-to-GDP ratio.


https://pwbm.squarespace.com/s/Data_Federal-Debt-Still-Matters.xlsx
http://budgetmodel.wharton.upenn.edu/issues/2016/9/13/setting-behavioral-responses-in-pwbms-dynamic-simulations

https://budgetmodel.wharton.upenn.edu/issues/2019/6/11/federal-debt-still-matters Published on 6/11/19

In the first policy change, we increase personal income tax rates by the same amount on all income earned above
itemized and standard deductions. As shown in Table 1, to create debt-to-GDP stabilization, all personal income
tax rates are increased above current law rates by seven percentage points during the years 2020-2025, by nine
percentage points during the years 2026-2034, and by eight percentage points during the years 2035-2050. While
this tax increase is proportional in nature, Figure 2 shows that the actual change in after-tax income across the
pre-tax income distribution is still quite progressive in the presence of itemized and standard deductions. For
example, the lowest 20 percent of the pre-tax income distribution sees almost no change in their after-tax income
while the top 1 percent sees a reduction of over 7 percent.

Table 1: Tax Rate Changes
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Year Change

2018-2019 Current law

2020-2025  Current law rates + 7pp’s

Current law rates + 9

2025-2034 ,
pp's

Current law rates + 8

2035-2050 ,
pps

Note: “pp’s” means “percentage points”.
Note: The proportional increase to personal income taxes is levied on income above itemized and standard deductions.

Figure 2: After-Tax Income, Percent Change
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Note: Income percentiles are calculated based on pre-tax income.

In the second policy change, we reduce government spending. However, we do not change Social Security and
Medicare. Such a change would also impact “implicit debt” obligations since a large portion of these programs
are financed using pay-as-you-go payroll taxes. It is cleaner to keep implicit debt obligations fixed across policy
experiments. We also do not change public infrastructure spending, as that change would have a direct impact on
private capital formation and productivity through the aggregate production function.

For this analysis, we hypothetically assume that cuts in non-entitlement and non-infrastructure federal
government spending will not directly impact private capital formation and productivity. To be sure, spending on
defense, education, welfare and other programs could, in reality, have a very material impact on capital formation,
labor supply and productivity over time. However, PWBM already “closes” its dynamic model by implementing a
hypothetical “closure rule” that stabilizes the debt-to-GDP rule starting in 2050. The closure rule is a standard
modeling convention required of dynamic models with forward-looking households facing an increasing debt-to-
GDP ratio over time (The Congressional Budget Office (CBO) also imposes a closure rule in its dynamic analysis.)
Our closure rule similarly cuts government spending under the same assumptions. We originally implemented
this approach prior to the 2017 tax reform debate to avoid introducing additional direct distortions to economic

activity above “pure debt effects,” such as those associated with a future tax increase.” Hence, cutting government
spending in 2020 is equivalent to advancing the date at which our closure rule is implemented.

“Debt-Friendly” Assumptions
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Besides our closure rule, the simulations reported in this blog entry make additional “debt-friendly” assumptions.
First, our baseline projection of the government borrowing rate is consistent with baseline debt projections.
However, we assume that the government borrowing rate itself mostly remains unchanged after either policy

change noted above is implemented.’ We instead assume that debt only impacts the marginal return to capital,
which reflects the return required by investors to invest in private capital projects. Not adjusting the government
borrowing rate after a policy change reduces some of the debt “snowball” effect. If we instead assume that the
government’s borrowing costs and the marginal product of capital move in lockstep, the impact of policy on debt
would be substantially worse (or, conversely, substantially better, if reducing debt).

Second, we assume that foreigners buy 40 percent of newly issued government debt and private equity. A 40
percent marginal take-up rate for U.S. debt is consistent with the best empirical evidence. However, U.S. federal
debt is known throughout the world as a safe asset. For example, foreign insurers hold large quantities of US debt
as loss reserves. In contrast, the marginal take-up rate for U.S. equity is substantially less than 40 percent.
Moreover, recent trade frictions might reduce foreign take-up rates over time.

Third, the analysis herein ignores the risks associated with a sudden and sharp increase in interest rates
associated with a loss of confidence in U.S. debt as a safe asset. A loss of confidence could occur, for example, if
investors started to believe that Congress will fail to enact comprehensive fiscal reforms, causing the U.S. Federal
Reserve to eventually monetize some of the debt.

Current Interest Rates

Table 2 shows the current interest rates assumed in our analysis in the baseline (pre-policy change) economy. The
real (after-inflation) return on equity (“marginal product of capital”) in 2020 is about 5.4 percent, which is at least
300 basis points less than calibrations used in dynamic simulation analysis published prior to 2008. This rate
slowly increases to around 6.7 percent by 2050. The assumed risk-free rate, equal to the government's maturity-
weighted real borrowing costs, is negative in 2020 and 2021. This rate is after inflation and increases to around
1.3 percent by 2050. The difference between these two rates — the so-called equity premium — is fairly stable
over time along the baseline economy.

Table 2: Real After-Tax Corporate Equity Return and Real Duration-Weighted
Risk-Free Rate
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Year R®* R diff’

2020 539% -0.23% 5.62%

2021 537% -0.01% 5.38%

2022 515% 017%  4.98%

2023 525% 039%  4.86%

2024 543%  0.55%  4.88%

2025 558% 0.69%  4.89%

2030 558%  1.06%  4.52%

2035 586% 1.17%  4.69%

2040 6.10%  1.21%  4.90%

2050 6.71%  134%  537%

Note: Consistent with our previous dynamic analysis and the empirical evidence, the projections above assume that the
U.S. economy is 40 percent open and 60 percent closed. Specifically, 40 percent of new government debt is purchased
by foreigners.

Impact of Reducing Debt on Macroeconomic Variables

Table 3 shows that both policies to reduce debt increase GDP between 0.7 percent and 3.1 percent by 2040, and
between 2.7 percent and 6.1 percent by 2050. These GDP gains are larger — by one to three times — as those we
previously reported for the Tax Cuts and Jobs Act of 2017. Interestingly, even the policy to implement a broad-
based proportional tax increase produces GDP gains. To be sure, high income tax rates clearly distort economic
activity, as shown by the reduction in total labor supply in Table 3. However, even under our “debt-friendly”
assumptions, the negative effects of debt on GDP are even more important due to debt's deleterious impact on
capital formation. This result holds even though the labor share of GDP is almost twice as large as the capital
share of GDP.

Table 3: Effects on Key Macroeconomic Variables Relative to Current Policy in
Year Shown
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2030 2040 2050

Economics (% change from baseline)

Increase taxes on ordinary income

GDP -0.4% 0.7% 2.7%
Capital supply 2.0% 3.7% 9.0%
Labor supply -1.5% -0.8% -0.4%

Reduce government spending

GDP 1.1% 3.1% 6.1%
Capital supply 3.5% 8.8% 17.7%
Labor supply 0.0% 0.2% 0.6%

Debt-GDP ratios

Baseline 117% 155% 190%
Increase taxes on ordinary income 83% 83% 79%
Reduce government spending 81% 80% 74%

Note: Consistent with our previous dynamic analysis and the empirical evidence, the projections above assume that the
U.S. economy is 40 percent open and 60 percent closed. Specifically, 40 percent of new government debt is purchased
by foreigners.

1. In 2018, the experts at the Congressional Budget Office predicted that debt will reach 152 percent of GDP
by 2048. PWBM's current projection for 2048 is 182 percent. However, CBO warned of potentially larger
debt-to-GDP ratios in its 2018 report, and it will soon release its updated estimates. Besides differences in
when these estimates were generated, PWBM and CBO differ somewhat in how they model the impact of
debt on private capital formation. PWBM takes a statistical structural approach while CBO takes a statistical
reduced-form approach. The structural approach produces nonlinear effects in the level of debt. «

2. In theory, implementing a closure rule with distorting taxes starting in 2050 could decrease or increase
baseline GDP prior to 2050, depending on a tradeoff of different economic factors. For realistic model
calibrations, however, a distorting closure rule tends to reduce baseline GDP relative to reducing non-

productive government spending. <

3. One caveat concerns the term structure of government debt. In particular, the federal government sells
bonds using a mixture different maturities and interest rates. PWBM has developed a model that projects
the mixture of maturities at different debt levels. As total debt changes in time, the mixture, therefore,
changes with policy as well, producing small differences in the maturity-weighted borrowing rate. «

4. R®: Real after-tax corporate equity return, before household taxes. «
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5. Rf: Real duration-weighted risk-free rate. «

6. diff: equity premium before household taxes. «
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