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Debt revenue
• An accounting identity:

• Rewrite it as:

• Debt revenue: The discount the government gets in borrowing rate relative to other 
borrowers in the economy. It saves future taxes to repay a debt that grows at a 
lower rate than market rate. Can be realized if make public loans at market rates. 
Can be implicit if fund a transfer, households can borrow less, they will have debt 
revenue left over after paying taxes to pay public debt in the future.
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Intertemporal analysis
• Integral version of the differential equation when GDP grows at rate of gt, and 

given an initial Debt/GDP,  requires:
• (i) primary balances as a ratio of GDP to stay finite, 
• (ii) a terminal limit condition that in the limit E(m)>E(g)

• In words, the intertemporal budget constraint:

Debt/GDP= EPVm-g(PrimaryBalance/GDP)+ EPVm-g (DebtRevenue/GDP)
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Classic analyses of debt sustainability
• In expected risk-adjusted terms, with complete and efficient capital markets 

E(e-(m-g)(m-r))=0.  So debt revenue is zero and conventional equation:

Debt/GDP = EPVr-g(PrimaryBalance/GDP) 

• Classic analysis: if balances too low, either default or austerity
• Measure Debt/GDP: net/gross, social security, contingent liabilities
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from non-financial sector related CL realizations. Subnational government bailouts, SOE support 

and legal CLs stand out, leading to costs as high as 12²15 percent of GDP.16, 17 Figure 3 also 

highlights that CL realizations tend to be bunched together; the Asian Crisis in 1997²98 and the 

Global Financial Crisis in 2008 are both clearly visible. One interesting observation is that the 

emerging market economies that experienced large financial sector related CL realizations during 

the Asian Crisis did not experience such large fiscal costs arising from CLs during the Global 

Financial Crisis.  

 

Table 1. Average Fiscal Cost of Contingent Liability Realizations 
 

 
   SoXrce: AXthors· calcXlations. 
 

To illustrate the bunching of CL realizations during crisis times further, both across types and 

across countries, consider Figure 4, which plots the total number of CL realizations by type and 

year. In particular, 2008²09 stand out with over 30 CL realizations in 2008 alone. The figure also 

shows that during the Asian crisis and the Global Financial Crisis, total CL realizations were above 

3 percent of the total GDP of the 80 countries in our sample. As one would expect, the largest 

part of these episodes are linked to the financial sector, but there was also a substantial increase 

in the number of episodes with government support for SOEs and private non-financial entities 

in that period.  

 

Figure 5 highlights that both AEs and EMEs were affected in 2008, but the largest fiscal costs 

were concentrated in AEs. On the other hand, during the Asian crisis, CL realizations were 

concentrated nearly exclusively in EMEs. Figure 6 stresses the point that the largest risk for AEs is 

clearly associated with the financial sector, while for EMEs the picture is somewhat more mixed, 

with legal and natural disaster related CLs also standing out. Lastly, it is worth pointing out that 

the vast majority of CL realizations we find stems from implicit rather than explicit CLs (over 80 

                                                 
16 One might be surprised by the relatively low number of PPP episodes. This is related to the fact that we do not 

qualify a CL realization as macro-relevant when the fiscal cost is below 0.2 percent of GDP. Individual PPP failures 

tend to create fairly small costs to the budget. Additionally, the number of PPPs has only recently started to 

increase significantly globally. We might thus expect more and larger fiscal costs from PPPs in the future.  

17 Many costly legal CL realizations resulted from court decisions mandating compensation payments for 

domestic and foreign currency deposits frozen in Eastern Europe economies during the collapse of the Soviet 

Union.  

Type of Contingent Liabilities
Number of 
Episodes

Number of Episodes 
with Identified Fiscal 

Costs

Avg. Fiscal 
Costs (% GDP)

Maximum Fiscal 
Costs (% of 

GDP)
Financial Sector 91 82 9.7 56.8
Legal 9 9 7.9 15.3
Subnational Government 13 9 3.7 12.0
SOEs 32 31 3.0 15.1
Natural  Disaster(s) 65 29 1.6 6.0
Private Non-Financial Sector 7 6 1.7 4.5
PPPs 8 5 1.2 2.0
Other 5 3 1.4 2.5
Total 230 174 6.1 56.8

Source: Bova, Ruiz-Arranz, Toscani, Ture, (2016)



Classic analyses of debt sustainability
• In expected risk-adjusted terms, with complete and efficient capital markets 

E(e-(m-g)(m-r))=0.  So debt revenue is zero and conventional equation:

Debt/GDP = EPVr-g(PrimaryBalance/GDP) 

• Classic analysis: if balances too low, either default or austerity
• Measure Debt/GDP: net/gross, social security, contingent liabilities
• Forecast balances: long horizons still matter, policy uncertainty
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Classic analyses of debt sustainability
• In expected risk-adjusted terms, with complete and efficient capital markets 

E(e-(m-g)(m-r))=0.  So debt revenue is zero and conventional equation:

Debt/GDP = EPVr-g(PrimaryBalance/GDP) 

• Classic analysis: if balances too low, either default or austerity
• Fiscal reaction functions:  Balance/GDP = 𝜎 Debt/GDP + shock

6

to the Great Depression, the first three deficits of the Great Recession were nearly twice as large, and by
five years after the debt crisis of the Great Depression the United States had a primary surplus of nearly 1
percent of GDP. In summary, the post-2008 increase in public debt has been of historic proportions, and the
absence of primary surpluses in both the four years after the surge in debt and the projections for 2015-2025
is unprecedented in U.S. history.

Figure 2: U.S. Government Deficits after Debt Crises
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Many advanced European economies have not fared much better. Weighted by GDP, the average public
debt ratio of the 15 largest European economies rose from 38 perecent to 58 percent between 2007 and 2011.
The increase was particularly large in the five countries at the center of the European debt crisis (Greece,
Ireland, Italy, Portugal and Spain), where the debt ratio weighted by GDP rose from 75 to 105 percent, but
even in some of the largest European economies public debt rose sharply (by 33 and 27 percentage points in
the United Kingdom and France respectively).

Figure 3: Residuals for the US Fiscal Reaction Function

Note: This residuals correspond to the Base Model (1) in table 1. The dotted
lines are at two s.d. above and below zero.
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Source: D’Erasmo, Mendoza, Zhang (2017)



Classic analyses of debt sustainability
• In expected risk-adjusted terms, with complete and efficient capital markets 

E(e-(m-g)(m-r))=0.  So debt revenue is zero and conventional equation:

Debt/GDP = EPVr-g(PrimaryBalance/GDP) 

• Classic analysis: if balances too low, either default or austerity
• Measure Debt/GDP: net/gross, social security, contingent liabilities
• Forecast balances: long horizons still matter, policy uncertainty
• Fiscal reaction functions:  Balance/GDP = 𝜎 Debt/GDP + shock 
• Models of Laffer curves: max of RHS, model dependent focussed on tax
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Classic analyses of debt sustainability
• In expected risk-adjusted terms, with complete and efficient capital markets 

E(e-(m-g)(m-r))=0.  So debt revenue is zero and conventional equation:

Debt/GDP = EPVr-g(PrimaryBalance/GDP) 

• Classic analysis: trade-offs

• Austerity: raise balances, while lowering g
• Structural reforms: raise g, while lowering balances, and uncertain
• Default: lowers debt, but raises r, multiple equilibrium
• Inflation: unexpected lowers debt, expected r-g same, risk premium raises r.
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• (ii) a terminal limit condition that in the limit E(m)>E(g) 

• r < g is the norm across G-7

• Fall in r is a rise in wedge 
between private investment 
returns and government 
bond returns

• Government bonds have 
become increasingly “special”. 

To keep doing it must discount by m>r

9 Source:  Reis (2022b)
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Debt revenue became the dominant revenue
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• G7: average 3.8%, 
latest at 6%

• US: average 3% and 
latest at 6%

• Present value: 95% of 
GDP, backs debt

• Actual and forecasted 
primary balances: 
negative or zero

12  

Figure 1: The flow budget components as a ratio of GDP for the G-7 countries and the US 
 

 
 
 
3.1 Measuring Debt Revenue as a Residual 
 
In a series of inspiring articles, Jiang et al. (2019, 2020, 2021) measured the expected present value of 
primary balances using the returns to private investment as the discount rate. They then compared this to 
the public debt outstanding, for the United States, and for many countries in the eurozone. Because the 
difference between the two in the government budget constraint is the debt revenue term, this provides 
an approach to measure it as a residual. 
 
To do so, one must have measures of expected future balances and measures of the returns to private 
investment. For the first, Jiang et al. (2019) use past behavior captured by a regression of US surpluses and 
other fiscal and macroeconomic variables on their past annual values between 1947 and 2019, as well as 
CBO estimates of what future deficits will be. For the second, they use an empirical asset-pricing model 
that can fit the observed returns on stocks and US Treasury bonds during this sample. Their results are 
puzzling: the debt revenue term is 246 percent of GDP on average, a very large number. 
 
There are three reasons for these extreme estimates. First, since the US primary balance has been on 
average negative for the past seven decades, the present value of this average is negative. Second, this 
primary balance is strongly procyclical, as governments run deficits during recessions. This makes it a risky 
flow, that is low when money is more valuable, which pushes down its present value when adjusting for 
risk. Third, because government spending and revenues in the long run move closely with GDP, they carry 

���

��

�

�

��

3H
UF
HQ
WD
JH

��������������������������������������������������������������������������������

\HDU

)ORZ�JURVV�UHYHQXH�RQ�GHEW��P�⋅�'HEW�*'3 �86�
)ORZ�SD\PHQW�RQ�GHEW��U�⋅�'HEW�*'3 �86�
)ORZ�SULPDU\�EDODQFH�*'3 �86�

Source:  Reis (2022)



Measuring m
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• Ramsey formula g=𝜃(m-𝜌) with 
g=𝜌=2%, 𝜃=0.5 ⟹ m=6% 
plus inflation

• Capital payments (have adjusted for (i) 
the relative price of investment, (ii) depreciation, 
(iii) self-employment, (iv) cross-country differences 
(v) public capital stocks, (vi) capital gains, (vii) 
corporate taxes, (viii) the weight of real estate, (ix) 
intangibles, and (x) marginal versus average returns)

• Broad financial returns (not 
narrow, Modigliani-Miller)
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Table 1: Average nominal annual returns (2000-20) in the US for measures of m 
and r 

 
Measure % 

 

Return on private investment / Marginal Product of Capital (m) 

Income Measure  
(i) Ratio of Payments to Capital and the Capital Stock       8.2 

  (i-a) with adjustment for intangible capital formation 8.0 
 (i-b) including proprietors’ labor income 10.5 
(ii) (i) minus corporate taxes 7.4 
(iii) (ii) minus rent payments 6.2 
(iv) (iii) plus capital gains 7.1 

Financial Measure  
 (v) Wilshire 5000 stock market index  7.0 
  (v-a) S&P 500 stock market index 6.6 
 (vi) BBB-rated bonds 6.7 
  (vi-a)AAA-rated bonds 5.9 
(v) Housing 8.2 
(vi)  Interbank rate 2.2 

Return on government bonds (r) 
(i) Return on Treasuries of average maturity 4.1 

 (ii) Yield on 1-year Treasuries 1.6 
 

Notes: For detailed description of the series and data sources, see the 
appendix. 

 
 
Table 1 shows a few more reasonable alternatives starting from the baseline. Subtracting the corporate 
taxes that firms pay is straightforward. A more controversial adjustment is whether to subtract rent 
payments, because land is fixed and is not a capital that the economy can accumulate. At the same time, if 
these are subtracted, then the increase in in the price of the capital stock should perhaps be included as 
this is a gain to its holder. Across the alternatives, an m between 6.2 percent and 10.5 percent is reasonable, 
with the baseline estimate roughly in the middle. 
 
The next panel in Table 1 turns to financial markets as a source of data on returns instead. A broad index 
of stocks is captured is captured by the Wilshire 5000 index, which has between 4000 and 5000 publicly 
traded firms depending on the year. Over these two decades, US firms increasingly turned to corporate 
bonds with an expansion of credit flowing through bonds that were rated as being especially risky in terms 

Source:  Reis (2022a), Res (2022b)



Why is there a debt revenue?
• Debt revenue: present value of supplying the service flow that makes public 

debt special, driven by discount, or wedge, or premium m-r

• Where does premium come from?
• Is it all risk increase? Jiang-Lustig-VanNiewerburgh-Xiaolan paradox.
• Is it still there after make it equivalent? Yes, but why do it..

• Public debt is a store of value.  (population aging)
• Public debt is a safe haven.   (scars of financial crisis)
• Public debt provides collateral.   (growing financial regulation)
• Public debt is liquid.  (well beyond seignorage)
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New policy tradeoffs: inflation
• Price stability keeps debt 

sustainable

• Keeps main source of risk 
on debt returns low

• Independent inflation-
targeting central banks 
maximize debt revenue.

• Gains of 2022 are done, 
now come losses from risk 
premium and cost of 
central bank losses
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EXECUTIVE SUMMARY

Current Developments
Rising inflation and climbing interest rates have sup-

planted more than a decade of muted inflation and low 
interest rates in many countries. Recession concerns are 
surfacing and geopolitical tensions have increased further as 
Russia’s invasion of Ukraine persists (October 2022 World 
Economic Outlook). Fiscal policy trade-offs are increasingly 
difficult, especially for high-debt countries where responses 
to the COVID-19 pandemic exhausted their fiscal space. 
Households are struggling with elevated food and energy 
prices, raising the risk of social unrest.

A Shifting Landscape Puts Pressure on Budgets

In 2021 and 2022, fiscal deficits have fallen sharply in 
advanced and emerging market economies but remain larger 
than prepandemic levels across income groups (Figure ES.1). 
#e contraction in the average deficit for advanced econo-
mies and emerging market economies (excluding China) 
is notable, reflecting the unwinding of pandemic-related 
measures amid rising inflation. In addition, many oil export-
ers are now running fiscal surpluses because of higher oil 
revenues. Conversely, China’s deficit is projected to widen 
in 2022 as growth slows and inflation remains low. For 
low-income developing countries, which had a relatively 
mild fiscal response to the pandemic, the average deficit has 
barely changed. Compared with 2019, the larger deficits in 
advanced economies and low-income developing countries 
reflect higher spending than three years ago (partly because 
of responses to the food and energy crises), whereas in 
emerging market economies it is mainly because revenues 
have yet to rebound.

Global government debt is projected to be 91 percent of 
GDP in 2022, which is about 7.5 percentage points above 
the prepandemic levels, despite the recent reduction in the 
ratio for many countries (Figure ES.2). Debt decreased 
because of deficit reduction, economic recovery, and infla-
tion shocks (Figure ES.3).

#e sharp rise in food and energy prices also puts pressure 
on government budgets. Food and energy prices remain well 
above prepandemic levels—the UN Food and Agriculture 
Organization’s Food Price Index for August 2022 was 45 per-
cent higher than in 2019. Countries have implemented new 

Figure ES.1. National Budget Balances, by Income Group, 
2019–22
(Percent of GDP)

–12

0

–2

–4

–6

–8

–10

Advanced
economies

20
19 20 21 22

Emerging market
economies,

excluding China

20
19 20 21 22

China

20
19 20 21 22

Low-income
developing
countries

20
19 20 21 22

Source: IMF, World Economic Outlook database.

Debt-to-GDP ratio, advanced
economies (left scale)
Interest expense, advanced
economies (right scale)

Debt-to-GDP ratio, emerging market and
developing economies (left scale)
Interest expense, emerging market and
developing economies (right scale)

Figure ES.2. National Gross Debt and Interest Expense, by
Income Group, 2014–24
(Percent of GDP, weighted averages)
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New policy tradeoffs: debt competition
• Spillover across borders 

• Debt revenue of the US is holding up
• Debt revenue elsewhere is shrinking 
• Debt revenue for most countries is fickle. 
• US exorbitant privilege as the safe harbor

• Public debt crowds out and in private debt
• Financial development lowers debt revenue 
• Crowd in: if public debt increases collateral 

needed for private debt.
• Crowd out: Financial repression as coerced 

debt, raise debt revenue, present biases.
14



New policy tradeoffs: debt management
• Higher elasticity: as supply of debt rises, its 

specialness reduces.
• Larger deficits in recessions: to provide 

stores of value, collateral, liquidity or safety, 
useful for investment.

• Larger deficits at ZLB: paying for themselves
• Stronger fiscal reaction function: pay debts 

faster to preserve specialness
• Richer fiscal reaction function: also affect 

riskiness of debt, and so safety premium
• Policy goals: maximizing debt revenue is not 

maximizing social welfare
15
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More broadly, governments also build resilience by 
acting in several areas, such as strengthening health care 
systems and addressing climate change (Figure 1.1; see 
Box 1.1 for an overview and references).

Governments undertake fiscal policies and provide 
basic public services that attenuate any long-lasting 
harm from crises and ensuing reductions in income 
or employment. !e recent surge in inflation, with 
spikes in food and energy prices, has increased the 
cost of living, particularly for low-income families. 
If safety nets are inadequate and public services such 
as health care or education insufficiently robust, the 
loss of real income or employment from a crisis can 
squeeze household budgets and push a family into a 
poverty trap, with worse health outcomes and curtailed 
school attendance for its children (Bellon, Pizzinelli, 
and Perrelli 2020; Brunnermeier 2021). Likewise, a 
severe fall in demand or loss of access to credit can 
push otherwise viable firms into bankruptcy. Tools that 
counter large drops in income and employment thus 
reduce the likelihood of lifelong harm from a broad set 
of adverse events (Box 1.1).

Fiscal policies have been more active during 
large crises. !e increase in deficits (as a fraction of 
GDP) for each percentage point drop in real GDP 
growth was bigger during the global financial crisis 
and the COVID-19 pandemic than during typical 
recessions (Figure 1.2; Online Annex 1.1). Fiscal 
activism during major crises is even stronger when 
considering fiscal measures that are not immedi-
ately recorded in the deficit, such as government 
loans, guarantees, and equity injections to firms. 
For the global financial crisis, the stronger response 
can be partly explained by the fact that advanced 

economies were more adversely affected and mon-
etary policy was constrained. !e pandemic was 
instead a global shock, and fiscal policy aimed to 
protect lives and livelihoods rather than to sustain 
aggregate demand. Conventional macroeconomic 
policies that stimulate aggregate demand had limited 
capacity to restore employment and income, given 
that health concerns constrained household spend-
ing (Chetty and others 2020; Auerbach and others 
2022). Fiscal responses to major crises were greater 
in advanced economies than in emerging markets or 
low-income countries, likely reflecting easier access 
to financing and perhaps better information about 
recipients of social programs, in view of a smaller 
informal sector. !e more muted deployment of 
fiscal tools in emerging market and developing 
economies was constrained by limited fiscal space. 
!is likely contributed to some scarring in growth 
prospects relative to prepandemic levels (October 
2022 World Economic Outlook).

Several themes emerging from recent major crises 
are relevant to fiscal policies to meet current adversity 
and future challenges.

First, governments deployed a wider range of 
tools during major crises than typical business cycles. 
During the pandemic, they used multiple discretion-
ary measures, including broad-based cash transfers. In 
advanced economies, these measures operated on top 
of already well-established automatic stabilizers, such 

Source: IMF staff.

Figure 1.1. Fiscal Policy Builds Resilience in Several Critical 
Areas
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Source: IMF staff estimates (see Online Annex 1.1).
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Conclusions
• Classic debt sustainability literature focuses on PV surpluses

• Many insights used to build forecasts, develop fiscal councils, think of austerity and runs on crises
• But to rescue this term need to discount by m, not r in light of the r<g<m trend.

• Just as large, arguably more relevant in the last twenty years, is debt revenue
• m-r gap from store of value, safety, collateral, liquidity
• Different policy considerations and trade-offs: what keeps debt special? 

• Short term challenges 
• US: preserving Treasury market, questions on the fight against inflation
• EMs: fiscal crisis or austerity in the horizon but where?
• Debt revenue could motivate financial repression.
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