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Global financial markets will be shaped for years to
come by the regulatory reforms being implemented
in response to the recent financial crisis. In my view,
two key principles should guide reform efforts.
First, reforms should take into account the incen-
tives they create and their longer-run consequences.
Second, reforms should harness market forces, not
work against them.

U.S. policymakers have sought to foster stability
by lowering the probability of a crisis and by reduc-
ing costs imposed on the rest of the economy when
a shock hits the financial system. An important part
of their deliberations has concerned financial firms
deemed too big to fail or too interconnected to fail.
I believe that, ironically, the United States will have
a more stable financial system if failing firms are
permitted to fail instead of being rescued.

Policymakers therefore need a way to allow a
financial firm—of any size—to fail without precipi-
tating a crisis. For this, a realistic “resolution” mech-
anism—a means of restructuring or dissolving a
firm’s assets and liabilities—must be created. A
credible mechanism must impose losses on credi-
tors as well as shareholders and do it in a consistent
manner so that stakeholders expect this imposition
and have incentive to take adequate precautions
against failure. The mechanism should be transpar-
ent and rule-based, giving regulators less discretion,
not more.2

A related issue is how to deal with large or inter-
connected financial firms before they get into finan-
cial trouble. There has been a striking amount of
consolidation in the banking industry in the United
States and abroad over the past 30 years, and it has
led to some very large banks. In the United States,
the number of commercial banks has fallen from
about 14,000 in 1980 to fewer than 7,000 today.3
Even as new banks have entered the industry, there
have been over 12,000 bank mergers since 1980, and
today, each of the three largest bank holding com-

panies (BHCs)—Bank of America, JPMorgan Chase
and Citigroup—has over $2 trillion in assets. Size is
not the only indicator of systemic importance:
Some institutions are small but important because
of interconnections with other financial firms; oth-
ers are organizationally very complex.4

Some argue that the best way to handle banks
that are too big to fail is to break them up.5 To eval-
uate such a solution, it is important to know why
banks have gotten so large. Research suggests that
some institutions have gotten large, not to game the
system, but for reasons of efficiency. The systemic
risks posed by large, complex institutions might still
outweigh the efficiencies gained by scale, but with-
out estimating these efficiencies, it is impossible to
compare costs against benefits. Moreover, the effec-
tiveness of size limits depends on knowing the mar-
ket pressures on banks that encourage growth. The
literature on scale economies in banking, including
my own studies, suggests that imposing a strict size
limit would have unintended consequences and
work against market forces—contrary to both of my
guiding principles for regulatory reform.

To my mind, a better solution than legislative
limits on bank size is to develop a credible resolu-
tion mechanism coupled with other reforms,
including revised capital requirements that involve
contingent capital and capital charges based on the
firm’s contribution to systemic risk, increased dis-
closures from financial firms, consolidated supervi-
sion of large nonbank financial firms, and systemic-
risk-focused supervision.

Insights from the literature
on scale economies
What has motivated the consolidation of the bank-
ing industry?6 A growing body of research supports
the view that there are significant scale economies
in banking. Scale economies are usually measured
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with respect to costs and refer to how scale of pro-
duction (size) is related to costs. A firm is said to be
operating with constant returns to scale if, for a
given mix of products, a small proportionate
increase in all outputs would increase costs by the
same proportion. A single-product firm operating
with scale economies can lower average cost of pro-
duction by increasing its scale.

Some cite older research that used data from the
1980s and which did not find scale economies in
banking.7 The consensus of these earlier studies
was that only small banks had the potential for sig-
nificant scale efficiency gains and the gains were
usually small, on the order of 5 percent of costs or
less. But more recent studies, using data from the
1990s and 2000s and models of bank production
that incorporate risk management aspects of bank-
ing, find significant scale economies at even the
largest banks in the sample.

Part of the difference appears to reflect improve-
ments in methods used for measuring scale
economies,8 but it also likely reflects real changes in
banking technology, such as computing and telecom-
munications, and environmental factors, such as a
relaxation of governmental restrictions on geograph-
ic and product expansion, that have led to a larger
efficient scale. The global nature of banking consoli-
dation and increase in scale suggests that U.S. dereg-
ulation has not been the only driver. The finding of
significant scale economies at banks that are large, but
not considered too big to fail, suggests that policy
toward the largest institutions is not the only factor.

By their nature, the empirical studies on scale
economies derive estimates based on a sample.
Constructing samples to include banks that use
similar production techniques is important for
deriving sound estimates. Newer statistical tech-
niques can overcome some of the drawbacks of
earlier studies by fitting the data at the more
extreme parts of the sample and not just the sam-
ple’s average bank. However, only a few existing
studies use the most recent data, and bank size has
increased significantly over the past 10 years. So,
further work needs to be done. Also, the typical
estimation techniques do not address whether any
particular bank is operating efficiently; other tech-
niques, such as case studies, are more applicable
for this type of question. Still, even with these
caveats, the studies of scale economies are persua-
sive that the efficient scale of commercial banking
has risen over the past 20 years.

Results of some of the studies
Berger and Mester (1997) estimated the efficiency
of almost 6,000 U.S. commercial banks in continu-
ous existence, with complete and accurate data,
from 1990 to 1995, and found that about 20 percent
of banking costs were lost due to scale inefficien-
cies, similar to estimates of the loss due to so-called
X-inefficiencies (or waste). In every bank size class
from less than $50 million in assets to well over $10
billion, we found scale economies for more than 90
percent of firms in the size class. In each class, the
typical bank would have to be two to three times
larger to maximize scale efficiency for its product
mix and input prices.9 We also found that a simple
measure, costs per dollar of gross total assets, dis-
played scale economies up to $25 billion in assets,
but we concluded that “serious estimates of scale
economies for U.S. banks over $25 billion will like-
ly have to wait for the consolidation of the industry
to create enough of these large banks to yield rea-
sonable estimates.” That time has come.

At its heart, banking is about handling risk, and
the amount of risk to take on is a management
choice. The standard analysis used in earlier studies
might not have detected scale economies that actu-
ally exist because standard analysis does not
account for the risk or capital structure that a bank
chooses. A series of papers incorporate managerial
preferences over the risk-return trade-off into mod-
els of bank production.10 These studies find that
risk management and revenue effects are, indeed,
correlated with bank size.

There are two opposing effects on the costs of
risk management as banks grow in size. Larger scale
may mean better diversification, which could
reduce liquidity risk and credit risk. So, there is a
diversification effect: Larger scale can lead to
reduced marginal cost of risk-taking and reduced
marginal cost of risk management, all else equal.

But all else is not necessarily equal because risk-
taking is endogenous—a management choice. If
banks respond to the lower cost of risk manage-
ment by taking on more risk in return for greater
profits, then we would see another effect of
increased scale of operations—a risk-taking effect,
which can raise costs, all else equal, if banks have to
spend more to manage increased risk or more time
dealing with nonperforming assets. Therefore,
unless risk is incorporated into the analysis, the
increase in costs due to increased risk-taking may
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mask scale economies due to diversification.
Hughes, Mester and Moon (2001) found constant

returns to scale in a sample of large BHCs using data
from 1994 when we used the standard cost-function
model from the earlier literature. However, using our
more general model incorporating bank managers’
preferences about risk and capital structure, we found
that BHCs of all sizes were operating with significant
returns to scale.11 We also found that large BHCs
were operating with less capital than would have min-
imized their costs and that small banks were operat-
ing at more than the cost-minimizing level of capital.
And we found evidence of both a diversification effect
and a risk-taking effect. Better diversification is asso-
ciated with larger-scale economies, and increased
risk-taking is associated with smaller-scale
economies.12 So the results support the conclusion
that scale economies exist, but the usual method can-
not find them because it ignores the fact that banks
choose their level of risk and their capital structure.
Larger scale means lower cost per unit of risk—a scale
economy—but it also means banks have the capacity
to take on more risk.

Studies that use more recent data are scarce, but
those that do exist find significant scale economies in
U.S. banking. Using a large data set covering all U.S.
commercial banks from 1984 to 2006, Wheelock and
Wilson (2009) find that banks had increasing returns
to scale throughout the entire distribution of banks—
even in 2006, when the largest banks had nearly $1
trillion in assets. They conclude that “industry con-
solidation has been driven, at least in part, by scale
economies” and that this would imply some cost to
limiting bank size. Feng and Serletis (2010), using
data from 2000 to 2005 on 293 U.S. banks with over
$1 billion in assets, also find scale economies at the
largest banks.

Note that none of the research suggests that regu-
lators should stop considering market power when
deciding whether to approve a merger. Indeed, the
results are based on banks operating under current
regulations and Justice Department guidelines. Nor
does the literature suggest that all consolidation and
growth is beneficial for society. Too-big-to-fail con-
siderations may be a source of some gains—although
not the entire source, since scale economies have been
found at banks smaller than those most consider to be
too big to fail. Also, other research indicates that man-
agerial entrenchment—that is, the ability of managers
to resist market discipline—can lead to inefficient
consolidation strategies.13

Implications for financial reform
Significant scale economies in banking suggest
that economic forces have been an important
driver of banks’ increasing size. This does not
mean that the benefits necessarily outweigh the
potential costs that larger size may impose on the
financial system and broader economy if size is
accompanied by higher risk of systemic prob-
lems. But if policymakers do conclude that the
costs of size outweigh the benefits, the existence
of scale economies suggests that a strict size limit
on banks is not likely to be an effective solution.
Such limits work against market forces and do
not align incentives. Given the potential benefits
of size, strict limits would create incentives for
firms to avoid these restrictions, and could there-
by push risk-taking outside of the regulated
financial sector, without necessarily reducing sys-
temic risk.

A better tack would be to increase the costs of
becoming too complex or too large commensurate
with the risks that these types of institutions
impose, for example, imposing a capital charge for
contribution to systemic risk, while at the same
time trying to close the gaps in supervision. Better
understanding of the incentives that financial
firms have to avoid supervision and regulation and
a focus on macro-prudential supervision of the
financial system as a whole will be beneficial in
helping to foster financial stability.

Endnotes
1 The views expressed here are those of the author and
do not necessarily represent those of the Federal Reserve
Bank of Philadelphia or the Federal Reserve System.
An expanded version of this article can be found at
http://www.philadelphiafed.org/research-and-data/
economists/mester/.
2 This is not just a theory. Empirical research by Barth,
Caprio and Levine (2006) supports this view. They study
banking regulatory structures in more than 150 countries
and find that transparency and public accountability lead to
better banking sector performance than reliance on super-
visory discretion.
3 See the Federal Deposit Insurance Corp.’s Historical
Statistics on Banking, at http://www2.fdic.gov/hsob/
hsobRpt.asp.
4 Rajan (2009) discusses factors other than size that are
related to systemic importance.
5 See, for example, Johnson and Kwak (2010).
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6 Mester (2008) provides an overview of methods of meas-
uring productive efficiency in banking and a review of the
literature.
7 See, for example, Greenspan (2010), p. 32: “For years the
Federal Reserve had been concerned about the ever larger
size of our financial institutions. Federal Reserve research
had been unable to find economies of scale in banking
beyond a modest-sized institution.”
8 These improvements include using more flexible func-
tional forms to capture the relationship between costs,
input prices and output levels; taking into account the
bank’s risk and financial capital structure in empirical
models; and incorporating banks’ off-balance-sheet activi-
ties.
9 That both small and large banks operate below efficient
scale is not a contradiction; each bank’s level of scale
economies is measured based on its own product mix and
input prices. Small and large banks choose different prod-
uct mixes, each suitable to its own scale of operations (see
Berger and Mester, 1997). We grouped banks with assets
over $10 billion into a single class because there were too
few banks to form credible size classes within this largest
category.
10 See Hughes, Mester and Moon (2001); Hughes, Lang,
Mester and Moon (1996, 1999); and Hughes, Lang, Mester,
Moon and Pagano (2003). Also, see the summaries in
Mester (2008) and Hughes and Mester (2010).
11 Hughes and I are currently working on a study using
data from 2007 and 2008.
12 Diversification referred to the degree of macroeconomic
diversification in a BHC’s geographic scope of operations.
It was measured by the correlation in unemployment rates
over states in which a BHC operates.
13 See Hughes, Lang, Mester, Moon and Pagano (2003).
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