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Almost a decade after the onset of the global economic and
financial crisis, government debt-to-GDP ratios in the advanced
economies have stabilized well above their precrisis levels. Living
with high debt is living dangerously: When government debt
is large, an increase in interest rates causes a sizable rise in the
cost of debt service and therefore in the risk of financial crisis
brought about by an interest rate–debt spiral.
Reducing high debt ratios would seem imperative, but
doing so poses a daunting challenge, because the range of
options for reducing debt is more limited than it once was and
economic growth in the next decade is expected to be lower
than it was before the global crisis. The low economic growth
rate projected for the next decade—as a result of population
aging and the lingering effects of the crisis—is a special source
of concern, because declines in the long-run economic growth
rate have been shown to be an important factor underlying
increases in the government debt-to-GDP ratio in a large
sample of countries over the past 200 years (Mauro et al. 2015).
Fiscal crises (including defaults) in developing and emerging
economies have often been brought about by unexpected, longlasting declines in economic growth rates (Easterly 2001).
Past studies have underestimated—in tone, if not necessarily in substance—the role of economic growth in determining the path of debt ratios. This Policy Brief proposes an

extended accounting approach that fully recognizes the importance of economic growth in this regard, by keeping track of
the impact of growth on the primary fiscal surplus. It analyzes
the factors underlying changes in the debt-to-GDP ratio in
the post–World War II period for most advanced economies.
Drawing on the results, the Policy Brief concludes that a gradual
but sustained fiscal adjustment through expenditure cuts and
revenue increases is the most appropriate means of reducing the
chances of debt crisis in the coming decade.
RISE IN GOVERNMENT DEBT RATIOS
General government debt ratios in the advanced economies
averaged 106 percent of GDP at end-2015, up from 72 percent
at end-2007. Fiscal deficits have been reduced from their levels
at the height of the crisis. Partly as a result, government debt
ratios in most advanced economies are projected to remain
broadly stable at their higher, postcrisis levels during the next
five years (IMF 2016).
In the presence of high debt ratios, a rise in interest rates
causes the government’s total borrowing costs—and thus the
deficit—to increase substantially. As larger deficits are financed,
the debt also swells in subsequent years. Worried investors are
likely to demand even higher interest rates before purchasing
new debt. A country that started out on a stable debt path may
suddenly face refinancing difficulties. The shock that caused
interest rates to rise abruptly shifts the economy from a good
equilibrium with stable debt and low interest rates to a bad
equilibrium with rising debt and high interest rates, potentially
ending up in crisis and default. Countless debt crises have been
brought about by increases in interest rates, often accompanied
by declines in economic growth (Reinhart and Rogoff 2009).
In some cases, such debt crises are “self-fulfilling” (Sachs
1984, Cole and Kehoe 1996), that is, prompted by changes in
investor behavior. Examples have occurred recently. A sudden
loss of confidence in Italy and Spain triggered a spike in sovereign bond spreads (vis-à-vis Germany), leading to a temporary
interest rate–debt spiral in late 2011 and mid-2012. Measures
by the European Central Bank calmed the markets, following
President Mario Draghi’s “Whatever It Takes” speech (July 26,
2012). Although default was avoided, higher borrowing costs
were transmitted to the private sector, further dampening economic activity.
Some economists (e.g., Elmendorf and Sheiner 2016) have
argued that today’s low interest rates provide room to postpone
fiscal tightening. In most advanced economies, nominal interest
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rates are extraordinarily low, and real interest rates are somewhat
low by historical standards. However, the interest rate–economic
growth differential (the interest rate minus the rate of economic
growth), which is currently about zero in many countries, is
not unusually low by historical standards. Economists focus on
this differential because it affects the path of the debt-to-GDP
ratio. Moreover, the correlation between global interest rates
and aggregate demand observed in historical data is weak (Barro
and Sala-i-Martín 1990, Hamilton et al. 2016), and there is no
certainty that interest rates will rise only when economic growth

what constitutes a safe haven are ultimately based on investors’
perceptions, which occasionally change abruptly.
CAPTURING THE LINK BETWEEN ECONOMIC
GROWTH AND THE GOVERNMENT DEBT
RATIO USING AN EXTENDED ACCOUNTING
APPROACH
Analyzing the factors underlying large changes in public debt
ratios during past episodes can provide clues about whether and
by how much public debt will be reduced in the period ahead.
An extended accounting method permits fuller recognition of
the role of economic growth in determining changes in debt
ratios.2
The traditional accounting identity divides the change in
the government debt-to-GDP ratio into four components:

A gradual but sustained fiscal
adjustment through expenditure
cuts and revenue increases is
the most appropriate means of
reducing the chances of debt
crisis in the coming decade.
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where d is the debt-to-GDP ratio, r is the real interest rate, g is
the real growth rate, p is the primary surplus (the fiscal surplus
excluding interest payments on the government’s debt), and f
is the “stock-flow residual” (the statistical discrepancy between
the left-hand side [the actual change in the debt ratio] and the
sum of the factors on the right-hand side) (see, e.g., Escolano
2010).3 More precisely, r is the implicit interest rate on the
existing debt stock (the ratio of the interest bill paid by the
government on all outstanding debt divided by the stock of
debt at the end of the previous year). The first term on the
right-hand side reflects the interest cost of financing the debt;
the second term reflects the erosion of the debt ratio that
stems from the growth of output (the denominator in the debt
ratio). The difference between the interest rate and the rate of
economic growth is a key determinant of changes in the debtto-GDP ratio.
This standard decomposition does not do full justice to the
role of economic growth in reducing the debt ratio. Most economists analyzing this decomposition mention that economic
growth strongly affects the primary surplus but stop short of
quantifying the effect, even though the mechanism through
which it operates is simple: Economic growth increases tax
revenues, reducing the fiscal deficit.4

picks up. Interest rates occasionally rise suddenly and unpredictably in one or more countries, to levels well in excess of rates
experienced by most of the world economy. In modern financial
markets, countries often see their borrowing costs surge simply
because of perceived similarity with other countries affected by
crisis, regardless of economic fundamentals (Mauro, Sussman,
and Yafeh 2002).
It might also be argued that an interest rate–debt spiral
and subsequent default is inconceivable in countries that issue
their own currency. In the post–World War II era, the only
advanced-country default occurred in Greece, which does not
have its own currency. However, defaults also occurred in the
post–World War II era in large emerging economies (e.g., Russia
in 1998) and in the pre–World War II era in economies that are
now advanced (e.g., Italy in 1926) despite the prevalence of a
domestic currency. And even if default were less likely in economies with their own central bank, it is not clear that reducing
the real value of debt by surprising investors with a bout of high
inflation would be less disruptive than outright default.
One cannot rule out the possibility that debt tolerance
may have increased in the aftermath of the global economic and
financial crisis. Debt is high almost everywhere, and investors
appear to feel that there are too few safe assets, as evidenced by
low interest rates, especially in countries widely considered to
be safe havens. Moreover, as a share of GDP, the stock market
capitalization of the G-7 countries roughly doubled between
the 1980s and the 2010s.1 As the volume of risky assets rises,
demand for safe assets could increase, too. However, notions of

2. Evidence for reverse causality (from high debt ratios to low
economic growth) is weak (Panizza and Presbitero 2014).
3. Such a discrepancy may result from a host of factors, such as
changes in the exchange rate, privatizations and sales of other
public assets, and debt bailouts of entities that are not part of
the general government (banks, state-owned enterprises).
4. The same mechanism underlies standard calculations of
the “cyclically adjusted” fiscal deficit. However, the approach
proposed in this Policy Brief recognizes that growth affects the
primary surplus and thus the debt ratio through both cyclical
factors and changes in the long-run (or “potential”) growth rate
of the economy.

1. According to data from the World Bank’s World Development
Indicators.
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A more complete accounting of the impact of growth on
the debt ratio recognizes that the primary surplus (as a share
of GDP) itself depends on economic growth. Absent policy
action, it is reasonable to assume that revenues rise in line with
nominal GDP whereas primary expenditures rise in line with
the GDP deflator.5 For example, a neutral policy approach
would be for the government to raise civil servants’ wages and
pensions in line with inflation.6 Under that assumption, the
primary surplus as a share of GDP would equal
݃
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wages, it would eventually become difficult for the public
sector to retain civil servants if their wages lost competitiveness vis-à-vis the private sector. Rapid economic growth
would also eventually create its own demands for additional
infrastructure spending (e.g., to accommodate rising use of
transportation services). Governments can resist these pressures
for several years, however. There is therefore no reason why
rapid economic growth should not permit a sustained decline
in the ratio of primary expenditure to GDP. In this light, the
method proposed constitutes a helpful benchmark for assessing
the impact of economic growth on the debt ratio.7
In the exercises that follow, an extended accounting of the
factors determining the evolution of the debt-to-GDP ratio
will be given by the following identity:

(2)

ݐ

where e is the ratio of primary expenditures to GDP, the
multiplicative component reflects the erosion of the primary
expenditure to the GDP ratio stemming from real economic
growth, and m is the effect of policy measures (obtained as a
residual). If the primary surplus rises by more than implied by
the expenditure ratio erosion term, policy measures (tax hikes
or real expenditure cuts) must account for the difference.
Of course, higher revenues resulting from economic
growth give governments the option to spend more: Increases
in revenues are often accompanied by additional expenditures.
But raising expenditures (as opposed to reducing the debt) is
a policy choice enabled by economic growth. It is therefore
appropriate to consider the erosion of the primary expenditure
to GDP ratio attributable to economic growth as part of the
overall contribution of economic growth to reducing the debt
ratio.
It may also be argued that at some point it would become
both economically and politically untenable for governments
to fail to increase real primary expenditures against the background of rapid, prolonged economic growth. For example, in
a booming economy with rapidly growing real private sector
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where the last multiplicative term represents the extended
contribution of economic growth (the growth rate multiplied
by not just the debt ratio but also the expenditure ratio).
This extension is quantitatively important. To see why,
consider the example of a country in which the debt-to-GDP
ratio is 80 percent and primary expenditure is equivalent to
40 percent of GDP. The additional contribution of economic
growth through expenditure erosion is equivalent to half of the
growth contribution in the traditional accounting approach.
The relative importance of the additional contribution
becomes even greater when examining the cumulative change
in the debt ratio over several years, because the larger primary
fiscal surplus (flow) stemming from economic growth affects
the debt ratio (stock) every intervening year.
The change in the debt ratio between year 0 and year N
equals
ே

ே

5. We assume that the elasticity with respect to GDP is 1 for
revenues and 0 for expenditures. A more reﬁned analysis would
recognize that some expenditures (e.g., unemployment beneﬁts)
are negatively associated with economic growth; it would also
allow different taxes to have different elasticities with respect
to GDP, or consider changes in various revenue bases (such
as consumption for consumption taxes and house prices for
property taxes). These coarse assumptions work reasonably well
when considering large panels of countries using historical data
(Fatás and Mihov 2012). To simplify the analysis, we also ignore
population growth, which is projected to be low in the countries
analyzed.
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where 0 is the revenue-to-GDP ratio in year 0 (see the appendix
for the derivation of the extended accounting method). The
increase in the debt ratio is given by the interest cost term minus
the initial primary surplus (N times) minus the fiscal policy
adjustment measures (which affect the primary surplus in the
year they are undertaken and in each following year) minus the

6. An alternative, perhaps less realistic, approach would be to
define a neutral policy as one in which the government allows
revenues to rise in line with nominal GDP but keeps nominal expenditures fixed, that is, does not let nominal spending rise with
inflation (see the corresponding identities in appendix). However,
the relationship between inflation and the primary fiscal balance
is far more tenuous than the relationship between economic
growth and the primary balance. The impact of inflation on
debt changes is thus adequately captured by the traditional
approach, in which it operates through its effect on the interest
rate–growth differential, as high inflation reduces real interest
rates far more than it affects real economic growth.

7. Alternative benchmarks might be based on “no policy
measures” scenarios in which the government keeps real expenditures constant for no more than, say, three years and then lets
expenditures grow again in line with nominal GDP, or increases
expenditures at a rate equal to the GDP deﬂator inﬂation plus a
ﬁxed proportion of the real growth rate.
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Figure 1

Cumulative contributions to changes in government debt-to-GDP
ratios between end-2012 and end-2015 in Ireland and Italy
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Note: The change in the debt-to-GDP ratio is attributed to the various components in equation (4).
Source: IMF, World Economic Outlook database, April 2016.

traditional growth term (the erosion of the debt ratio) minus
the additional growth term (erosion of the expenditure ratio,
with increasing effects on the primary surplus as time goes by)
plus the cumulative stock-flow residual.
Comparison between Ireland and Italy in 2012–15
(figure 1) illustrates the importance of economic growth in
determining changes in the debt-to-GDP ratio as well as the
quantitative relevance of the extended accounting. The two
countries had approximately the same general government
debt-to-GDP ratio (about 120 percent of GDP) at end-2012;
three years later, Ireland’s debt ratio had fallen to 95 percent
of GDP whereas Italy’s stood at 132 percent. The difference is
attributable primarily to the differences in average annual real
economic growth (4.8 percent in Ireland and –0.3 percent in
Italy).8 Italy also faced higher interest rates than Ireland. These
factors more than offset the larger initial primary deficit experienced by Ireland in 2012.
Figure 2 breaks down the contribution of economic growth
into its traditional component and the additional component
proposed here. The additional component is equivalent to

8 percentage points of annual GDP for Ireland (half as large
as the traditional component) and 3 percentage points for Italy
(larger than the traditional component).
IMPACT OF THE GLOBAL CRISIS ON
GOVERNMENT DEBT RATIOS
The rise in debt ratios in advanced economies associated with
the global economic and financial crisis is largely attributable
to slow (and in some cases negative) economic growth and the
policy response it triggered. Between end-2007 and end-2015,
the average debt-to-GDP ratio of the nine G-20 advanced
economies (Australia, Canada, France, Germany, Italy, Japan,
South Korea, the United Kingdom, and the United States) rose
by 31.6 percentage points of GDP (table 1). Interest costs accounted for 12.5 percentage points of this increase. Economic
growth stemmed the increase by just 11.0 percentage points
of GDP—about evenly split between the traditional (4.8 percentage points) and the additional (6.2 percentage points)
contributions. The initial (2007) primary surplus made a small
contribution to reducing the debt ratio (5.8 percent of GDP);
policy measures made a major contribution to its increase
(32.1 percent of GDP). (Recall that the measures are defined
as the difference between the observed change in the primary
surplus and the primary surplus that would have obtained if the
revenue-to-GDP ratio and the absolute level of real expenditures
had remained constant—that is, if the expenditure-to-GDP
ratio had been eroded by real economic growth in countries
in which GDP grew between 2007 and 2015 or automatically

8. The data are from the April 2016 vintage of the International
Monetary Fund’s World Economic Outlook database. They do
not include the major upward revision to GDP released by the
Irish Statistical Office in mid-July 2016. That revision would
strengthen the point made here, though at the time of writing
it remained to be seen whether the increase in GDP signaled a
potential increase in tax revenues. For a discussion of the sizable negative stock-ﬂow residual for Ireland, see International
Monetary Fund Country Report No. 15/77, Annex 2.
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Figure 2

Traditional and additional growth contributions to
changes in debt-to-GDP ratios between end-2012
and end-2015 in Ireland and Italy
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Note: The “traditional” growth contribution (lighter shade) is the third term from the right in
equation (4), which measures the debt ratio erosion from growth. The “additional” contribution
(darker shade) from expenditure ratio erosion is the second term from the right in equation (4).
Source: IMF, World Economic Outlook database, April 2016.

raised by negative economic growth where it did not.) The traditional approach indicates that the primary deficit (equivalent
to the combined effect of the initial primary surplus in 2007,
the policy measures, and the additional expenditure erosion
from growth) averaged 20.1 percent of GDP during 2007–15.
Letting primary expenditures rise more rapidly than the
GDP deflator—and thus accepting a much-expanded primary
deficit—may well have been the right policy choice, perhaps
preventing an even more prolonged recession. The decline in
growth combined with the policy response resulted in a sizable
rise in debt ratios, however.
Average figures mask wide variation across individual
country experiences. For example, in both Australia (where
growth was solid) and Italy (where it was negative), the debt
ratio rose by about 30 percentage points between 2007 and
2015. But the increases stemmed from different sources. Italy’s
large primary surplus in 2007 (the largest of the nine countries
analyzed) would have yielded a sizable reduction in the debt
ratio (23.8 percent of GDP). However, negative growth implied

a massive positive contribution (9.6 + 22.6 = 32.2 percent of
GDP) to the debt ratio (on top of a large contribution from
the interest bill, equivalent to 24.5 percent of GDP). Policy
measures led the primary surplus to worsen slightly less than
would have been predicted on the basis of the negative growth,
implying a small negative contribution to the debt ratio
(6.5 percent of GDP).
In contrast, Australia’s strong growth performance would
have led the debt ratio to decline by 34.1 percentage points,
absent other factors. Most of the beneficial growth impact came
through erosion of the expenditure ratio (29.6 percent of GDP)
rather than erosion of the very low debt ratio (4.5 percent of
GDP in 2007). Expansionary policy measures increased the
debt ratio by the equivalent of 62.8 percent of GDP.
Differences in the two countries’ policy choices may have
been appropriate in light of Italy’s large and Australia’s much
smaller initial debt. But the quantitative impact on debt ratios
of differing economic growth performance is striking. The
accounting relationships are correct regardless of potential causal
5
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Table 1

Sources of changes in debt-to-GDP ratios in selected advanced economies before and
after the global crisis (percentage points)
Change in
debt ratio

Stock-flow
residual

Japan

65.0

–11.1

22.5

United Kingdom

45.8

2.6

9.1

United States

41.8

–0.9

9.5

Economy

Interest
contribution

Traditional
growth
contribution

Additional
growth
contribution

Initial
primary
balance

Measures

Primary
surplus

3.6

16.9

37.1

57.6

–7.2

–1.4

10.7

31.9

41.2

–10.8

–7.2

6.4

44.8

44.0

Change in debt ratio between end-2007 and end-2015
–3.9

Italy

32.8

6.5

24.5

9.6

22.6

–23.8

–6.5

–7.8

France

32.6

3.2

12.1

–3.2

–3.3

0.6

23.2

20.6

Australia

27.1

3.4

5.3

–4.5

–29.6

–10.3

62.8

22.8

Canada

24.6

4.6

17.4

–10.1

–14.6

–19.0

46.3

12.7

Germany

7.4

12.6

8.6

–5.4

–6.6

–21.8

20.1

–8.4

South Korea

7.3

13.3

3.4

–7.6

–19.3

–11.5

28.9

–1.9

Average

31.6

3.8

12.5

–4.8

–6.2

–5.8

32.1

20.1

Median

32.6

3.4

9.5

–5.4

–6.6

–10.3

31.9

20.6

Japan

45.6

10.1

30.1

1.6

20.9

South Korea

12.6

United States

7.9

France
Germany

Change in debt ratio between end-2000 and end-2007

United Kingdom
Italy

33.6

–19.0

–10.7

34.6

3.9

–5.5

–8.4

–38.6

26.6

–20.4

6.6

8.4

–9.5

–17.5

–27.5

47.4

2.4

6.8

3.3

10.2

–7.8

–21.4

–9.5

32.1

1.2

5.0

–3.6

15.3

–5.9

–9.7

–30.4

39.2

–0.9

2.9

–0.1

7.3

–7.0

–22.3

–44.1

69.1

2.7

–5.4

–0.3

16.2

–8.3

–11.1

–38.0

36.0

–13.0

Australia

–9.8

4.0

7.0

–3.0

–26.8

–9.0

18.0

–17.9

Canada

–15.6

18.2

21.2

–13.2

–21.7

–70.4

50.2

–41.9

Average

5.6

8.1

13.7

–8.8

–16.6

–26.4

35.6

–7.4

Median

5.0

4.0

10.2

–7.8

–17.5

–30.4

36.0

–0.9

Note: The sample consists of the nine advanced economies in the G-20, ordered by rise in the debt ratio. The change in the debt ratio equals the
sum of columns 3 to 8, as shown in equation (4). The primary surplus is reported for ease of reference; it is the sum of columns 6
through 8. The table shows debt ratio changes between the end of 2007 and the end of 2015 and between the end of 2000 and the end of 2007.
Flow variables (economic growth, interest bill etc.) relate to 2008–15 in the top panel and 2001–07 in the bottom panel. As is well known, the
identities do not hold for the median.
Sources: IMF, World Economic Outlook database, April 2016; Mauro et al. (2015).

links between the various factors, but the interpretation of the
findings should not ignore such links. Differences in economic
growth may well stem in part from differing fiscal policies.9
The much lower rise in debt ratios precrisis (end-2000 to
end-2007) than during the crisis and its aftermath (end-2007

to end-2015) stemmed primarily from stronger economic
growth and a larger initial primary surplus. The traditional
growth contribution was almost twice as large in 2000–07
(8.8 percentage points) than in 2007–15 (4.8 percentage points),
but in both periods its contribution was small compared with
other factors. The bigger difference comes from the expenditure ratio erosion terms, which accounted for 16.6 percentage
points in 2000–07 but just 6.2 percentage points in 2007–15.
After correcting for the expenditure erosion term, the contribution of policy measures is similar in the two periods (35.6
percentage points before the crisis and 32.1 percentage points
after the crisis), despite the massive fiscal stimulus several countries adopted during the crisis. Countries started out in 2000
with sizable primary surpluses, which they allowed to shrink in
subsequent years, even though they would have automatically
increased as strong growth eroded the expenditure ratio.

9. Indeed, some authors (e.g., Fatás and Summers 2016) argue
that the adverse impact of ﬁscal tightening on economic growth
during the global ﬁnancial crisis, especially in some countries in
the euro area, may even have led debt ratios to increase rather
than decrease. Their evidence is based on a small number of
observations, however, and a few countries heavily inﬂuence
the empirical association between economic growth and ﬁscal
policies during the global crisis (Mauro and Zilinsky 2015). In
addition, ﬁscal policy choices depend on ﬁnancing conditions;
spikes in interest rates, for example, prevented several euro
area governments from undertaking ﬁscal stimulus, whereas the
United States and Japan were able to ﬁnance ﬁscal expansion at
low interest rates.
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for which all data are available continuously since 1950. The
results show that economic growth was the most significant
factor, followed by the stock-flow residual and the interest bill
contribution (table 2).
The factors underlying the greatest changes are highly
diverse: For example, some of the largest increases stemmed
primarily from positive stock-flow residuals associated with
exchange rate depreciations (e.g., Denmark 1975–85, Greece
1983–93), whereas others occurred despite a negative residual
(Japan 2007–14). On average, however, most factors contributed to the difference in the way one would expect based
on the identities presented above. The exception was policy
measures, whose contribution to debt ratio changes was positive and similar in magnitude during both sets of episodes.
Primary surpluses were a major contributing factor to large
debt reductions, just as primary deficits were a key factor in
large debt increases. But inspection of the additional growth
term reveals that strong growth underlies the ability to run
primary surpluses and weak growth accounts for primary
deficits. In an extreme case (Ireland 1993–2003), economic
growth was so strong that it essentially gave policymakers the
option to erode the expenditure ratio to the point that all debt
could have been eliminated. Understandably, policymakers
chose not to do so, but growth gave them enormous flexibility
in making policy choices regarding expenditure increases
versus debt reduction.

WHAT FACTORS ACCOUNT FOR THE
LARGEST CHANGES IN GOVERNMENT DEBT
RATIOS?
Evidence Based on the Traditional Accounting
Approach
By using the traditional approach to identify the most important factors behind changes in debt ratios, Abbas et al. (2014)
and other researchers have uncovered several policy-relevant
lessons from history. First, wars (especially the two world wars)
accounted for some of the largest debt ratio increases. Massive
spending and the resulting primary deficits were the key drivers;
the interest rate–growth differential was not unusually large.
Second, the debt ratio increase associated with the Great
Depression of the 1930s occurred largely as a result of low
economic growth. Fiscal policy was not expansionary: The
increase in the primary deficit was limited, particularly as a share
of GDP (the size of the state, measured by expenditures as a
share of GDP, was one-fourth what it is today), and stemmed
primarily from a decline in revenues associated with low
economic growth.
Third, stock-flow residuals made a sizable contribution
to rising debt ratios during the 1970s and 1980s in several
advanced economies where exchange rate depreciations led to
increases in the domestic currency value of debts denominated
in foreign currency. Banking crises were an additional factor
underlying large residuals.
Fourth, the interest rate–growth differential was the
primary factor behind the declines in debt ratios in the aftermath of World War II; primary surpluses were less important.
Real interest rates were often negative, as a result of “financial
repression combined with a steady dose of inflation” (Reinhart
and Sbrancia 2015). The cost of government borrowing was
kept artificially low through capital controls and various instruments presented as prudential regulation, including floors on
pension fund holdings of government bonds and caps on bank
deposit rates to boost demand for government securities.
Fifth, conventional fiscal adjustment (large primary surpluses) and strong economic growth accounted for the large
debt ratio reductions during periods of global financial integration (before World War I and after 1980).

REDUCING THE LIKELIHOOD OF DEBT CRISIS
Some factors that made it possible to reduce government debt
ratios in the past are not likely to be present during the next
decade. A surprise bout of inflation is difficult to imagine in
view of the challenges central banks in the largest advanced
economies have faced in trying to bring inflation back to its
2 percent target level. Moreover, estimates that take account
of the composition of existing debt suggest that inflation
would be unlikely to reduce debt ratios significantly (Abbas
et al. 2014; Hilscher, Raviv, and Reis 2014). And even if it
were possible to gradually raise inflation and maintain it at a
high level for several years while keeping nominal interest rates
low, investors would move their funds to other countries. The
strategy of “financial repression” (Reinhart and Sbrancia 2015)
used by advanced economies in the 1950s–60s, when international capital markets were essentially closed, is thus no longer
available.
In addition, economic growth prospects appear weaker
than they were before the crisis. Given the crucial role that
economic growth plays in curbing debt ratios, this trend is
particularly worrisome.
On the positive side, interest rates are at historically low
levels—even in real terms for several large advanced economies.
Quantitative easing has contributed to reducing real rates,
including long-term rates on government borrowing. While

Evidence Based on the Extended Accounting
Approach
We use the extended approach to decompose the largest
changes in the debt ratio drawing from 22 advanced economies
since 1950.10 The sample consists of the advanced economies

10. We consider uninterrupted increases and decreases that
lasted less than 10 years; in cases in which the increase or
decrease exceeded 10 years, we selected the 10-year period with
the steepest change.
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Table 2

Sources of largest changes in debt-to-GDP ratios in selected advanced economies since 1950
(percentage points)

Period

Debt ratio
change

Stock-flow
residual

Japan

1995–2005

99.2

38.7

44.4

Ireland

2006–2012

96.6

21.1

14.8

Greece

2003–2011

77.7

12.1

18.9

Economy

Interest bill
contribution

Traditional
growth
contribution

Additional
growth
contribution

Initial
primary
balance

Measures

Primary
surplus

–15.6

11.1

36.5

32.0

–0.8

–1.5

–21.1

84.0

61.4

13.6

–22.5

23.5

32.1

33.1

Largest increases
–16.0

Portugal

2003–2013

74.3

16.6

20.9

4.6

–13.8

20.6

25.5

32.3

Iceland

2007–2011

67.8

33.8

–0.04

4.3

5.5

–20.7

44.9

29.8

Japan

2007–2014

66.1

–9.4

25.6

–2.7

3.9

14.8

33.9

52.6

Greece

1983–1993

65.5

62.3

–24.3

–6.4

–24.5

34.2

24.1

33.9

Belgium

1977–1987

64.6

20.5

38.9

–15.7

–48.3

20.6

48.4

20.7

Denmark

1975–1985

64.1

72.7

20.9

–7.9

–60.4

0.8

38.1

–21.5

Spain

2007–2014

63.8

1.7

15.1

3.7

10.8

–21.7

54.1

43.2

Mean

74.0

27.0

17.5

–2.3

–16.6

6.2

42.2

31.8

Median

66.9

20.8

19.9

–1.8

–14.7

12.9

37.3

32.7

Largest decreases
United Kingdom

1951–1961

–83.0

–1.8

–16.9

–37.6

–29.7

–58.6

61.5

–26.8

Ireland

1993–2003

–63.3

15.4

7.0

–46.4

–129.8

–38.9

129.4

–39.3

New Zealand

1968–1974

–46.9

6.1

–18.5

–18.9

–21.6

–16.8

22.7

–15.7

Belgium

1996–2006

–39.2

–1.7

39.7

–25.1

–55.7

–44.4

48.1

–52.1

Denmark

1997–2007

–37.9

3.5

19.5

–9.6

–51.4

–44.2

44.3

–51.3

New Zealand

1992–2002

–34.5

2.2

22.7

–16.2

–71.3

–6.4

34.6

–43.2

Spain

1997–2007

–29.9

8.1

7.3

–20.0

–70.3

–6.8

51.8

–25.2

Sweden

1958–1966

–27.9

–12.6

–1.9

–9.3

–37.5

10.3

23.2

–4.0

Iceland

2011–2015

–27.5

–15.5

5.9

–9.2

–9.5

11.6

–10.8

–8.7

Switzerland

1951–1961

–22.2

3.0

2.7

–11.1

–13.9

–9.1

6.3

–16.8

Mean

–41.2

0.7

6.7

–20.3

–49.1

–20.3

41.1

–28.3

Median

–36.2

2.6

6.4

–17.5

–44.4

–13.0

39.5

–26.0

Note: The largest increases and decreases were identified through an iterative search from a sample consisting of the 22 advanced economies for which
all data were continuously available since 1950.
Sources: IMF, World Economic Outlook database, April 2016; Mauro et al. (2015).

such policies could remain in place for several years, however,
an increase in real rates cannot be ruled out, particularly if
market participants lose confidence in an economy’s ability to
grow or service its debts.
Putting these factors together, the most likely and desirable
approach to reduce the risk of debt crisis in the next 10 years is
gradual fiscal adjustment through expenditure cuts and revenue
increases.11 The pace of adjustment should be sustained but
gradual, because spending cuts will be difficult given the aging
of the population, and aggressive fiscal tightening to cut debt

ratios quickly would potentially endanger a global economic
recovery that is still fragile. Policymakers should recognize that
their economies may be facing lower long-run growth rather
than a temporary slowdown and respond by improving their
primary surpluses sooner rather than later.12
At best, debt ratios will thus decline slowly. The probability
of debt crises will remain significant—and higher than before
the crisis—for several years. We can expect to live dangerously
for the next decade or so.

12. In addition, governments should consider issuing growthindexed bonds (Blanchard, Mauro, and Acalin 2016). By requiring lower debt service when economic growth is weak, such
bonds reduce the extent to which adverse shocks to economic
growth result in rising debt ratios. The case for such bonds is
strengthened by this Policy Brief’s ﬁnding that economic growth
determines changes in debt ratios to an even greater extent than
usually recognized.

11. It seems unlikely that ﬁscal multipliers would be so large as
to imply that a generalized ﬁscal stimulus would bring about a
decline in debt ratios, particularly in economies where unemployment is approximately at its long-run average levels, though additional infrastructure investment may pay for itself under certain
circumstances (IMF 2014).
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APPENDIX A

EXTENDED ACCOUNTING FOR CHANGES IN THE DEBT-TO-GDP RATIO

This appendix provides a refresher on the derivation of the traditional accounting of the debt-to-GDP ratio and derives the
extended accounting in which the “no policy measures” benchmark is to keep real expenditures constant. It also considers a variant
in which “no policy measures” is defined as no change in nominal expenditures.
TRADITIONAL ACCOUNTING
The traditional accounting is derived as follows (omitting the stock-flow residual for simplicity). Debt today (Dt ) equals debt last
year (Dt – 1) plus the interest cost of the debt (the average nominal interest rate on the debt, it , times the debt stock last year) minus
the primary surplus Pt (the difference between revenues and noninterest expenditures):
 ݐܦൌ ݐܦെͳ  ݅ݐܦ ݐെͳ െ ܲ ݐ.

GDP increases at the nominal growth rate t:
ܻ ݐൌ ܻݐെͳ ሺͳ  ߛ ݐሻ.

From these two identities, it can be shown that the change in the debt-to-GDP ratio (dt ) is given by the following three terms,
which reflect the interest cost of borrowing, the erosion of the debt ratio as GDP (the denominator) rises, and the primary surplus
as a share of GDP (pt ):
ߛ

݅

ݐ
൰ ݀ݐെͳ െ ൬  ݐ൰ ݀ݐെͳ െ  ݐ.
݀ ݐെ ݀ݐെͳ ൌ ൬ͳߛ
ͳߛ
ݐ

ݐ

The real economic growth rate (gt ), the GDP deflator inflation (πt ), and the real interest rate (rt ) are related to the nominal
growth rate and nominal interest rate as follows:
ͳ  ߛ௧ ൌ ሺͳ  ߨ௧ ሻሺͳ  ݃௧ ሻ
ͳ  ݅௧ ൌ ሺͳ  ߨ௧ ሻሺͳ  ݎ௧ ሻ.

The change in the debt ratio can thus be rewritten as follows:
݃

ݎ

ݐ
ቁ ݀ݐെͳ െ ൬  ݐ൰ ݀ݐെͳ െ  ݐ.
݀ ݐെ ݀ݐെͳ ൌ ቀͳ݃
ͳ݃
ݐ

EXTENDED ACCOUNTING
“No Policy Measures” as Fixed Real Expenditures
We define a “no policy measures” scenario as one in which government revenues rise in line with nominal GDP whereas primary
expenditures rise in line with the GDP deflator:
ܶ ݐൌ ܶݐെͳ ሺͳ  ߛ ݐሻ
 ݐܧൌ ݐܧെͳ ሺͳ  ߨ ݐሻ.

Recalling that the primary surplus is the difference between revenues and primary expenditures, we can show that the primary
surplus (as a share of GDP) this year equals the primary surplus ratio last year plus a term that reflects the erosion of the expenditure-to-GDP ratio that stems from real economic growth plus the impact of any policy measures mt (obtained as a residual from
the benchmark of no action):
݃

 ݐൌ ݐെͳ  ݁ݐെͳ ൬ͳ݃ ݐ൰  ݉ ݐ.
ݐ

Substituting the expression above for pt into the traditional accounting yields the extended accounting
݃ݐ
ݐݎ
݀ ݐെ ݀ݐെͳ ൌ ቆ
ቇ ݀ݐെͳ െ ݉ ݐെ ݐെͳ െ ቆ
ቇ ሺ݀ݐെͳ  ݁ݐെͳ ሻ
ͳ  ݃ݐ
ͳ  ݃ݐ

where the last multiplicative term is the growth contribution, including the impact of economic growth through the erosion of both
the debt ratio (the traditional term) and the expenditure ratio (the additional term).
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Moving to a multiyear setting and considering the change from year 0 to year N, we can apply the traditional accounting to
the change from year 0 to year 1, from year 1 to year 2, and so on. Summing up those changes, the change in the debt ratio from
0 to N equals
݃

ݎ

݅
ܰ
ܰ
݅
݀ܰ െ ݀Ͳ ൌ σܰ
݅ൌͳ ൬ͳ݃ ൰ ݀݅െͳ െ σ݅ൌͳ ൬ͳ݃ ൰ ݀݅െͳ െ σ݅ൌͳ  ݅.
݅

݅

In a “no policy measures” scenario defined as above, the primary surpluses in years 0 and i equal
ܲͲ ൌ ܶͲ െ  Ͳܧ
ܲ݅ ൌ ܶͲ ൫ͳ  ߛͳ ൯ ǥ ൫ͳ  ߛܰ ൯ െ  Ͳܧሺͳ  ߨͳ ሻ ǥ ሺͳ  ߨܰ ሻ.

The primary surplus as a ratio to GDP in year i under that scenario would equal
݅

 ݅ ൌ ߬ Ͳ െ ݁Ͳ ෑ ቆ
ݐൌͳ

ͳ
ቇ
ͳ  ݃ݐ

where 0 and e0 are the revenue and expenditure ratios to GDP in year 0. In the “no policy measures” scenario, the primary surplus
as a share of GDP in year i is thus the difference between the initial revenue ratio and the initial expenditure ratio divided by the
product of all the (1 + gt ) terms, for t = 1… i.
Under this scenario, the summation of the primary surplus ratios for years 1 to N would then equal
ܰ
݅
σܰ
݅ൌͳ  ݅ൌ ܰ߬Ͳ െ ݁Ͳ σ݅ൌͳ ςݐൌͳ ൬

ͳ
൰.
ͳ݃ݐ

Substituting the summation of the primary surplus ratios into the expression for the change in the debt ratio from year 0 to
year N, and allowing for policy measures yields
ܰ

ܰ

݀ܰ െ ݀Ͳ ൌ  ቆ
݅ൌͳ

ܰ

݅

ܰ

݅

݃
݅ݎ
ͳ
ቇ݀
െ  ቆ ݅ ቇ ݀݅െͳ െ   ݉ ݐെ ܰ߬Ͳ െ ݁Ͳ  ෑ ቆ
ቇ
ͳ  ݃݅ ݅െͳ
ͳ  ݃݅
ͳ  ݃ݐ
݅ൌͳ

݅ൌͳ ݐൌͳ

݅ൌͳ ݐൌͳ

where the double-summation term for the policy measures reflects the fact that policy measures affect the primary surplus not only
in the year in which they are undertaken but also in every subsequent year.
The same expression can be rewritten as follows:
ܰ

ܰ

ܰ

݅

݃݅
݅ݎ
݀ܰ െ ݀Ͳ ൌ  ቆ
ቇ ݀݅െͳ െ  ቆ
ቇ݀
െ   ݉ ݐെ ܰͲ
ͳ  ݃݅
ͳ  ݃݅ ݅െͳ
݅ൌͳ

݅ൌͳ

ܰ

݅

݅ൌͳ

ݐൌͳ

݅ൌͳ ݐൌͳ

ͳ
െ ݁Ͳ  ͳ െ ෑ ቆ
ቇ
ͳ  ݃ݐ

where p0 is the primary surplus in year 0 and the last term reflects the gradual erosion of the expenditure ratio.
An equivalent expression is
ܰ

ܰ

ܰ

݅

ܰ

݅

݃݅
݃݅
݅ݎ
݀ܰ െ ݀Ͳ ൌ  ቆ
ቇ ݀݅െͳ െ  ቆ
ቇ ݀݅െͳ െ   ݉ ݐെ ܰ Ͳെ ݁Ͳ   ݅

ͳ  ݃݅
ͳ  ݃݅
ς ሺͳ  ݃ ݐሻ
݅ൌͳ ݐൌͳ ݐൌͳ
݅ൌͳ
݅ൌͳ
݅ൌͳ ݐൌͳ

which is presented in the main text as equation (4). The stock-flow residual is added here for empirical application.
“No Policy Measures” as Fixed Nominal Expenditures
A variant of the extended accounting approach is to define a “no policy measures” scenario as one in which government revenues
rise in line with nominal GDP whereas primary expenditures remain constant in domestic currency absolute terms. Under this
interpretation, which may be less realistic than the first one,
ߛ

 ݐൌ ݐെͳ  ݁ݐെͳ ൬ͳߛ ݐ൰  ݉ ݐ.
ݐ

Combining the expression for the primary surplus above with the traditional accounting expression presented in terms of the
nominal interest rates and nominal economic growth,
݀ ݐെ ݀ݐെͳ ൌ ቆ

ߛ
݅ݐ
ቇ݀
െ ቆ  ݐቇ ݀ݐെͳ െ  ݐ
ͳ  ߛݐ ݐെͳ
ͳ  ߛݐ
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the extended accounting would then be
݀ ݐെ ݀ݐെͳ ൌ ቆ

ߛ
݅ݐ
ቇ݀
െ ݉ ݐെ ݐെͳ െ ቆ  ݐቇ ሺ݀ݐെͳ  ݁ݐെͳ ሻ
ͳ  ߛݐ ݐെͳ
ͳ  ߛݐ

where the interest contribution is presented in terms of the nominal interest rate and the last multiplicative term is the growth
contribution, including the impact of nominal economic growth through the erosion of both the debt ratio (the traditional term)
and the expenditure ratio (the additional term).
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