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HE recent global financial cri-

sis demonstrated how distressed

banks can undermine the real

economy that produces goods and
services. What started as a financial sector
problem—real-estate-related losses at banks
and other financial intermediaries—quickly
turned into an economy-wide problem, at
first in the United States, then in other ad-
vanced economies.

The large losses banks incurred stirred fear
about their soundness and led to the modern
version of a bank run: large uninsured depos-
itors and bank creditors running for the exit
(Huang and Ratnovski, 2011). Governments
had to inject massive amounts of cash and
capital into the banking system to ensure that

44 Finance & Development September 2016

the institutions had the funds needed to meet
their obligations and a big enough buffer to
keep them solvent.

Policymakers, economists, and regulators
have long grappled with what steps could
have been taken before 2007 that would have
attenuated or even prevented the crisis—
which triggered a global recession whose
effects are felt even today. One possible mea-
sure would have been to require banks to
have more capital.

Why banks need capital

A banK’s capital is the difference between the
value of its assets and that of its debt liabili-
ties (including deposits). In other words, it is
the portion of the bank’s assets that belongs



to its shareholders. A bank’s creditors and depositors are bet-
ter protected from bank distress when the ratio of capital to
total assets is high. There are a number of reasons for this.
First, because equity holders are the most junior stakeholders
in the bank, capital serves as a buffer that can absorb possible
bank losses. Second, because equity holders indirectly control
a bank’s behavior, the bank is more likely to invest prudently
when they have more at stake.

From an aggregate welfare standpoint, an optimal capital
level is one that takes into account the cost and benefit of
capital not just to banks but to the overall economy. Market
forces provide incentives for banks to maintain a positive

level of capital. However, because bank shareholders do not
internalize the bad effects a bank’s failure might have on
bank creditors, depositors, and the overall economy, they
tend to want to hold far less capital than is seen as optimal
from the society’s point of view (De Nicolo, Favara, and
Ratnovski, 2012). Accordingly, bank capital levels have long
been subject to regulations that aim to bring them closer to
the social optimum.

Early bank regulation—so-called Basel I, after the Swiss
city where the international group of central bankers and
bank supervisors convenes—required banks to have capi-
tal ratios of at least 8 percent. Capital ratios are computed
by dividing capital—which includes shareholder equity,
earnings banks retain rather than pay out to shareholders,
and some forms of debt that can absorb losses—by assets
that are weighted for risk. Weights are low, meaning less
capital is required, for relatively safe assets such as govern-
ment bonds and high for risky loans. In the early 2000s,
bank regulation switched to Basel II, which enabled banks
to use advanced customized risk weights for assets, rather
than standardized ones, when determining how much
capital they needed to hold. Basel II was agreed to several
years before the global crisis, but had not yet gone into
effect when the crisis spread globally in 2008. The crisis
spawned yet another round of capital regulations, Basel
I11, which required banks to hold substantially more capi-
tal than under previous rules—at least 11.5 percent and up
to 15.5 percent of risk-weighted assets. As an additional
safeguard, Basel III introduced a simple leverage ratio
(the relationship between core capital and total assets)
and increased the required quality of bank capital (more
reliance on equity and less on less tangible assets such as
tax credits). Since Basel III was proposed in 2010, banks
around the world have increased their Tier 1 capital ratio
(the relationship between stockholder equity and retained

earnings to total assets) as well as the total capital ratio,
which includes other forms of capital, such as subordi-
nated debt (see Chart 1).

How much to hold

The postcrisis increase in required bank capital better equips
banking systems to deal with losses. But there is an ongoing
debate over the optimal level of capital.

Proponents of higher bank capital requirements emphasize
the financial stability risks associated with high bank leverage
(when banks fund themselves too much through debt and
too little through equity) and the exorbitant costs of the crisis
that need to be avoided in the future. They argue that requir-
ing more shareholder equity would have little social cost
(Admati and Hellwig, 2014). Opponents believe that higher
capital standards would increase banks’ funding costs and
as a result the cost of bank credit, thus hindering economic
activity (IIF, 2010).

We explored how much capital it would have taken to
absorb bank losses entirely through bank equity and how
much would have been required to avoid public recapitaliza-
tion of banks (Dagher and others, 2016). The two concepts are
different. Government intervention does not hinge on whether
a bank fully depletes its capital, and governments often allow
regulators to close failing banks, particularly smaller ones.

To figure out how much capital banks would have needed
to absorb losses in past banking crises, we compiled data on
the ratio of nonperforming loans, those that are not being
repaid on time, to total loans in 105 banking crises since
1970 (based on data from Laeven and Valencia, 2013). We
further used historical data on loan losses, provisions banks
made to prepare for losses, and bank risk weights on those
loans to determine how much bank capital would have been
needed to absorb them.

Chart 2 shows nonperforming loans as a percentage of
bank assets during banking crises in advanced and emerg-

Chart 1

Bulking up

In recent years, banks in advanced Europe and the United States
have been adding to their capital, especially Tier 1 capital—mainly
shareholder equity and retained earnings.
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Source: Authors’ calculations.

Note: Tier 1 and total capital ratios are year-end median values. The sample includes all listed
banks whose total assets exceeded $50 billion in 2006. Advanced Europe = Austria, Belgium,
Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Norway,
Portugal, Spain, Sweden, Switzerland, and the United Kingdom.
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Chart 2

Potential problems

Nonperforming loans, those not being paid on time, represented a
significant portion of bank assets in some advanced economies
during financial crises.
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Source: Authors’ calculations.
Note: The data cover countries that are members of the Organisation for Economic Co-operation
and Development.

ing market economies that are members of the Organisation
for Economic Co-operation and Development (OECD).
Chart 3 shows the share of banking crises during which
banks could have absorbed all losses through equity for var-
ious levels of hypothetical bank risk-weighted capital ratios.
The blue line is a benchmark case in which 50 percent of
the value of nonperforming loans ends up as loss; on the
red line 75 percent turns into losses. What becomes appar-
ent is that the marginal benefit of bank capital is initially
high—up to 15 to 23 percent of risk-weighted assets for the
blue and red line cases, respectively—but it declines rapidly
after that. That is, additional capital is beneficial at first, but
becomes almost meaningless above a bank capital ratio of
between 15 and 23 percent—largely because extreme crises
with substantially higher nonperforming loans are rare. For
example, when capital ratios are at 23 percent or so, nearly
the same percentage of crises are avoided as when capital is
at 30 or even 40 percent.

Avoiding public recapitalization

Policymakers have learned that when it comes to financial
crises inaction is not an option. History provides painful ex-
amples of the large economic costs of inaction or delay—such
as in the United States during the Great Depression of the
1930s or during the Japanese crisis in the 1990s. That is why
governments have often injected money into the banking sec-
tor during a banking crisis to improve bank capital ratios.

To assess how much capital would have been needed prior
to a crisis to avoid having to use public funds to recapitalize
banks, we assumed that recapitalization brought banks only
to the minimum level of capital needed to restore viability.
The level of precrisis bank capital that would have fore-
stalled bank recapitalization is then the sum of the capital in
place before the crisis and the postcrisis public capital injec-
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Chart 3

Crises avoided

Up to a point, higher levels of bank capital forestall banking
crises, but after that point whether loan losses are 50 percent or
even 75 percent of the value of total loans, higher capital levels
have a marginal effect.
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Source: Authors’ calculations.

Note: The data cover countries that are members of the Organisation for Economic
Co-operation and Development. In risk-weighted capital, riskier assets, such as some types
of loans, require a higher level of capital than relatively secure assets, such as government
securities. The blue line represents a scenario in which 50 percent of nonperforming loans
ultimately default. The red line represents a scenario in which 75 percent of nonperforming
loans ultimately default.

tion (expressed in percentage points of bank capital ratios).

Chart 4 shows bank recapitalization expenditures dur-
ing banking crises in OECD economies since 2007 as a per-
centage of risk-weighted assets. Chart 5 depicts the share of
banking crises during which bank recapitalizations could

have been avoided for each level of hypothetical bank risk-
weighted capital ratio. Strikingly consistent with our previ-
ous findings, we find that the marginal benefit of bank capital
in terms of avoiding public recapitalization declines quickly
after a certain level—in this case 15 to 17 percent of risk-
weighted bank capital.

Our results suggest that bank capital in the range of
15 to 23 percent of risk-weighted assets would have been
sufficient to prevent a large majority of past banking cri-
ses—at least for advanced economies. There are, of course,
a number of caveats to our analysis. Notably, our results
relate to levels of bank capital rather than minimum capital
requirements. Banks tend to maintain buffers above mini-
mum capital requirements and draw on those buffers dur-
ing periods of stress. Moreover, although we focus on bank



Chart 4

Costs of crises

In some crises governments had to use public funds to put capital
into banks to keep them from failing.
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Sources: Bankscope; Laeven and Valencia (2013); and authors’ calculations.

Note: The data cover countries that are members of the Organisation for Economic
Co-operation and Development. Risk weighting requires assets that carry more risk, such as some
types of loans, to have a higher level of capital than relatively secure assets, such as government
bonds.

capital as a means to absorb losses, other instruments (such
as debt that can be converted to equity) are also available to
absorb bank losses during crises. Finally, we have focused
on risk absorption, but more bank capital would also deter
banks from taking risks in the first place, because poten-
tial losses for equity shareholders would encourage them
to pressure management to behave prudently. These factors
suggest that the desirable capital requirement level is lower
than the range identified in our analysis.

Emerging market and developing economies
Emerging market and developing economies have, on av-
erage, suffered greater bank losses than those incurred in
advanced economies during past banking crises. This is not
surprising because macroeconomic shocks tend to be larger
in these economies and credit less diversified, and institu-
tional factors (such as weaker bank regulation and supervi-
sion) lead to higher levels of nonperforming loans and loan
losses. On one hand, higher bank losses, all else equal, call
for more capital to absorb them in these economies. On the
other hand, emerging market and developing economies
tend to have much smaller banking systems relative to GDP.
So when bank losses exceed banks’ ability to absorb them,
the direct impact on the economy (and on sovereign spend-
ing accounts) might also be smaller. We find that if non-
OECD countries had imposed capital ratios in the 15 to 23
percent range, losses exceeding the absorption capacity of
capital would have been within 3 percent of GDP in 80 per-
cent of banking crises.

Compared with Basel

Although our ratios are slightly higher than the current Basel
standards, they are broadly in line with the wider measure of
total loss-absorption capacity for globally systemically impor-
tant banks set by the multinational Financial Stability Board

Chart 5

Protecting the public purse

When bank capital reaches 15 to 17 percent of risk-weighted
assets, the marginal benefits of additional capital diminish
quickly.
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Note: The data cover countries that are members of the Organisation for Economic Co-operation
and Development. Risk weighting requires assets that carry more risk, such as some types of loans,
to have a higher level of capital than relatively secure assets, such as government bonds.

for institutions that are so big and so intertwined with other
major financial entities that their failure would have global
consequences. It is up to bank supervisors in individual coun-
tries to judge the adequacy of the instruments added to Tier 1
bank capital to make up the total loss-absorption capacity—
such as subordinated and convertible debt. If they determine
that these additional instruments cannot provide robust loss
absorption in crises, they may have to emphasize higher levels
of bank capital.
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Deputy Director, and Lev Ratnovski and Hui Tong are Senior
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