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Motivation
• Past studies of economies of scale in banking fail to explain size 

distribution of banking firms.
• Typical banking sector characterized by a large number of small and 

medium sized banking institutions and a handful of very large banks.

• “For years the Federal Reserve was concerned about the ever-
growing size of our largest financial institutions. Federal Reserve 
research had been unable to find economies of scale in banking 
beyond a modest size.” (Alan Greenspan, 2010)

Listed, US Bank Holding Companies 
 1990 2000 2009 

Number 304 852 612 
Top 10 share of 

total assets 
35% 59% 75% 

 



Are banks too big?

• Volker Rule, Vickers Report, Liikanen Report

• “If banks are too big to fail, they are too big, period”  (Robert Reich’s 
call for anti-trust action against banks).

• Bolton, Santos, Scheinkman model of “cream skimming” in banking

• Increased concentration in banking in US has coincided with growth 
in US financial sectors share in US GDP. (Philippon)



The “new thinking” on size in 
banking

“Elephant seals have got too big for their beaches. A large specimen 
might weigh 8000 lbs. Their size has a simple evolutionary explanation. 
Large males fight for the right to mate with a whole beach full of 
females. For elephant seals it is quite literally, winner-takes all.”

“…financial services are winner-takes-all tournaments, like elephant 
seals seeking mates on the beach. Whether it is making markets in 
financial instruments, lead underwriting a debt or equity issue or 
advising on a merger or takeover, there is typically only one winner.”

“…With hindsight, it was easy to spot this market failure…Banks and 
the financial system as a whole would have been better off had there 
been a benign, enlightened regulatory planner, able to co-ordinate 
banks on a lower return equilibrium. Unfortunately there was not.”

Speech at the Institute for New Economic Thinking, April  14, 2012 by Andy 
Haldane member of the BOE’s Economic Policy Committee.



Past studies of economies of scale 
in banking

• Earlier estimates of economies find that banks achieve 
minimum efficient scale at relatively small sizes and that 
there diseconomies scale at very large sizes.
– E.g., Berger et al (1993) suggest minimum efficient scale 

achieved at $300 million, i.e., at the 6 percentile of the size of 
banks. 

• Key assumption of these earlier studies:
a) Competitive input pricing, including labor inputs
b) Homogeneous outputs across banks…not controlling for quality 

differences (e.g., profitability)
• More recent studies change methodology

– Hughes & Mester (2011), Wheelock&Wilson find some (mixed) 
evidence of stronger economies of scale

– But maintain (a) and (b)



Is the market for bankers competitive?

• Rajan and Zingales on the ``The Governance of 
the New Enterprise".  
– Reduced importance of vertical integration 
– Shifting of power away from the headquarters 

• Wholesale banking is an example of such an 
information based industry
– Traders or investment bankers frequently move as a 

team to the bank offering improved compensation 
packages or to set up hedge fund/boutique bank 
taking clients with them.

– Superstar culture 



Our approach

• Banking creates value (rents) through the 
combination of financial capital provided by 
investors and human capital provided by 
bankers.

• Banks are multi-product firms and some 
activities may exhibit economies of scale.

• Rents accrue to bankers and bank investors.
• Bankers may have bargaining power depending 

on mix of businesses, degree of product market 
competition, corporate governance…



Measuring bank efficiency



Miss-specification when bankers’ are 
omitted

S

B

Negative relation 
of investor returns 
and size



Outline

• Motivation and framework
• Evidence of scale economies
• What can account for scale economies?
• Exploring wholesale banking activities in more 

detail
• Interpretation of results, relation to literature and 

open questions
• Conclusions



Evidence of scale economies

• Data
– Listed, bank holding companies, incorporated and regulated in 

the US
– Compustat Annual Bank Fundamentals file 1990-2010

• We examine operating performance (i.e., accounting measures)

• Evidence of scale economies:
– Distribution of returns by size (total assets) decile
– Return to bank investors: return on common equity (niseq=net 

income before taxes/book value of common equity)
– Estimated rents to bankers
– Estimated total rents





Distribution of Bank Investors' Return by Size Decile
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Measuring rents to bankers

• Banker’s bonuses?  Problems with 
Execucomp 

• Our approach: Bankers rents=total 
employee compensation- estimated 
competitive wage bill

• Competitive compensation rate: average 
compensation at small, reference banks.

• Banker’s rent scaled by book equity



Measuring rents to bankers
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• Our approach: Bankers rents=total employee 

compensation- estimated competitive wage bill

• Competitive compensation rate: average 
compensation at small, reference banks.

• Banker’s rent scaled by book equity



Measuring rents to bankers

• Banker’s bonuses?  Problems with Execucomp 
• Our approach: Bankers rents=total employee 

compensation- estimated competitive wage bill
• Competitive compensation rate: average compensation 

at small, reference banks.
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Distribution of Bankers Rents by Size Decile
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Measuring total rents

• Efficiency frontier approach

trent=(r2+b2)(1/2)

• r=1+niseq
• b=1+mxlrrentseq

• Implies bankers’ rents a decreasing concave 
function of investors’ rents



Estimation framework

• Return to investors, bankers, and total bank
• Year affects
• Pure scale effects: nonlinear

– Asset size, at
– Top decile dummy, at10

• Find much stronger returns to scale with 
bankers’ rents included.



Significant scale effects for investors 
only in the top size decile



Scale effects for bankers increase in 
top size decile



Scale effects bank overall increase in 
top size decile



What can account for scale 
economies?

• Controls
– Funding efficiency

• Net interest margin (nim)
• Also nimat10=nim*at10

– Wholesale banking
• Non-interest income as a share of total income (nissh)
• Also, nisshat=nissh*at and nisshat10=nissh*at10

– Leverage:
• Capital ratio:  ilev2=book capital/total assets

– Year effects
• Applied to size deciles 6 to 10, since 1999 (data 

availability)





Return to investors

• Scale
– Weak evidence of economies of scale operating from 

6th to 9th size decile.  Significant effect at 10th decile.
• Funding

– Significant positive effect of net interest margin
• Wholesale banking 

– Positive effect of share of non-interest income
• Leverage

– Negative effect of leverage (positive effect of capital 
ratio)











Return to bankers

• Weak evidence of economies of scale operating from 6th

to 9th size decile.  Insignificant effect at 10th decile.
• Mixed evidence on funding efficiency:

– Positive for 6th to 9th size decile
– Negative for 10th decile

• Reliance on expensive wholesale finance among largest banks may 
give bargaining power to bankers

• Wholesale banking (share of non-interest income)
– Strong positive effect
– Even stronger at 10th size decile

• Negative effect of capital ratio











Total bank returns

• Weak evidence of economies of scale operating 
from 6th to 9th size decile.  Significant effect at 
10th decile.

• Mixed evidence on funding efficiency:
– Positive for 6th to 9th size decile
– Negative for 10th decile

• Reliance on expensive wholesale finance among largest 
banks may give bargaining power to bankers

• Wholesale banking (share of non-interest 
income)
– Strong positive effect
– Even stronger at 10th size decile



Robustness

• Time and  firm random effects
– Weaker pure scale effects
– Other major qualitative conclusions continue 

to hold
• Alternative measures of bankers’ rents
• Allow for alternative measures of 

wholesale banking (repo finance/ total 
assets)



Understanding wholesale banking

• Regulatory data
– FRY9c filings 

• (hand matching to Compustat identifiers)
– Smaller sample:

• Some financial conglomerates don’t report to Fed
• Some unmatched bank holding companies
• Some missing observations 

• Measures
– Repo
– Securities lending
– OTC derivatives
– Exchange traded derivatives









Partial correlations of returns and wholesale market indicators



Partial correlations of returns and wholesale market indicators

No gains to 
entering 
wholesale 
banking niches 
for investors



Partial correlations of returns and wholesale market indicators

Gains to 
entering 
wholesale 
niches paid out 
to bankers in 
smaller 
banks…but not 
in bigger banks.



Partial correlations of returns and wholesale market indicators

Also OTC 
derivatives



Partial correlations of returns and wholesale market indicators

Less so for 
exchange 
traded



All detailed 
controls 
included…



Pure scale 
effects now 
are 
insignificant



Funding 
efficiency 
effects 
remain



General 
wholesale 
presence 
accrues to 
bankers in 
biggest 
banks



Leverage 
effects 
remain



Instrumental Variables for Non-interest Income Share:
Similar results



Summarizing the main findings
• Before controlling for other factors we find strong economies of scale in 

returns.
• Economies of scale are greater with estimated bankers’ rents 

included…bankers capture a larger fraction of returns in larger banks.
• Apparent pure scale economies are largely accounted for by

– Funding efficiency
– Leverage
– Presence in wholesale banking activities

• Using detailed data (securities lending, OTC derivatives…) 
– eliminates pure scale effects
– Suggests smaller banks pay out gains from presence in these activities 

mainly to bankers
– But in larger banks gains to wholesale banking can’t be explained by 

“niches” alone…They accrue globally, to the benefit of both bank 
investors and bankers.



Looking for deeper deterinants of 
scale economies

• “Too big to fail”?

• Market power? 

• Operational and portfolio efficiency?

• Skill differences?



Looking deeper

• “Too big to fail”?

– TBTF is part of the story
• Includes giants (Citi, JPMorgan, BofA) that benefitted directly or 

indirectly from government aid in crisis
– But TBTF is not the whole story

• Our data includes firms at the 99th percentile that were allowed to 
fail (Wash Mutual)

• Firms at the 90th percentile are small than the biggest banks by a 
factor of 1/200!

• Introducing controls for TBTF into our regressions leaves results 
largely unchanged. 

• Operational efficiency or market power?
• Skill differences?





Looking deeper 
• “Too big to fail”?
• Operational efficiency or market power?

– Abundant anecdotal or case evidence that may deliver 
operational efficiency:

• Merger wave of the 1990’s following removal of branch banking or inter-state 
banking restrictions (e.g., Bank One) produced new business model: highly 
centralized IT, ALM and treasury with local retail front-end.

• High development of risk management tools under impetus of Basel. See 
also Ellul and Yerramil on risk management culture and bank performance.

• Complementairites in market making 
– (e.g., integrated trading platforms) 

– Snarrowly defined specialized whole has high market 
concentration

– Difficult to disentangle scale, scope and market power 
• Skill differences?



Operational Efficiency: Mobilizing 
collateral in a large banking group

• Large banks can have presence in 
– Corporate finance (primary market issuance)
– Market making (linked to primary market)
– Prime brokerage
– Asset management
– Structuring and securitization
– Custody

• ISDA documentation and contract law can facilitate 
securities lending and rehypothecation that create scope 
economies.

• Sophisticated systems can increase “the velocity of 
collateral”



Lehman Brothers International (Europe)
Hub and spoke structure

• “The Lehman group set up a system for the acquisition and holding 
by hub companies (i.e. LBIE in Europe) of all securities which any 
Lehman company wished to acquire in the relevant territory, so that 
the hub company held all the securities, between acquisition and 
sale, for the account of its Lehman affiliates. But the practice within 
the group was for the hub company to use the securities for its own 
purposes, including lending to the street for liquidity management, 
selling to meet short positions of its own or of other affiliates, and 
generally acting in a comprehensively un-trusteelike manner in 
relation to the holding, while crediting the relevant affiliate (for whom 
the security was held) with both its value and with any intermediate 
income, such as dividends on shares… 



Lehman Brothers International (Europe)
Collateral System

• “Regulatory and capital adequacy concerns in the mid 1990s led to 
the erection of a remarkable and complex computer automated 
structure whereby the relevant securities were made the subject of 
daily repos or open ended stock loans between the hub company 
and the relevant affiliate (for the account of which they had been 
purchased) for the whole of the period between acquisition from and 
disposal to the street. It operated on a daily basis without any 
human intervention at all….The purpose of the repos and stock 
loans was then to transfer beneficial ownership of the security in 
question back to the hub company for the whole period of its holding 
within the group.” 
Mr. Justice Briggs, “Has English Law Coped with the Lehman Collapse.” 
BACFI, Denning Lecture 2012.



Looking deeper 
• “Too big to fail”?
• Operational efficiency or market power?
• Skill differences?



Skill differences?

• Would be good to incorporate Mincer style wage equations 
controlling for education, experience, past performance…But data 
are scarce.

• Philippon & Reshefz document rise in skill and wages in financial 
services but leaves 40% average compensation premium in 
financial services unexplained…Suggest high-powered incentives 
account for about half of this.

• Cunat and Guadelupe argue increased use of high-powered 
incentives a response to greater competition.

• Use of high-powered incentives may enable bankers to capture some 
returns to scale.

• Studies of finance contribution to earnings inequality 
(Bell&VanReenen; Kaplan&Rauh) point to demand for specialist 
skills

– “economics of superstars”: Garicano&Rossi-Hansberg point to information 
technology as aiding firms to leverage skills of “problem solvers”. 



Conclusions

• Modern banking is a knowledge-based industry where 
bargaining power is often in the hands of highly mobile 
bankers.

• Estimating economies of scale in banking requires 
studying both return to investors and rents to bankers.

• Before controlling for other factors we find strong 
economies of scale, especially in bankers’ rents.

• Apparent pure scale economies are largely accounted 
for by
– Funding efficiency
– Presence in wholesale banking activities
– Leverage


