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ized by a credit crunch that brought the financial system

to the edge of collapse. Since then, much has been written
about how bank lending has changed in the wake of the GFC.
But banks have also changed how they fund this lending. This is
important for two reasons. First, how a bank funds its lending
affects its short- and long-term cost structure and, consequent-
ly, its earnings. Second, funding structure is also important for
financial stability.

In this article, I examine how banks fund their lending.
Specifically, I look at how banks' liabilities are distributed across
deposits and debt; how this distribution varies with bank size;
and how this distribution has changed since before the GFC.!

(A bank's balance sheet is divided into assets and liabilities. For
the bank, loans are assets, and anything that funds an asset is

a liability.) I find that, while some of these changes have made
the banking industry more stable, several sources of instability
can arise from developments in the funding structure of banks.
What's more, these changes in funding structure may pose new
challenges for smaller banks.

The 2007-2008 Global Financial Crisis (GFC) was character-
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FIGURE 1

Since 2007, Core Deposits Have Increased Substantially as a
Share of Total Liabilities

Core deposits, noncore deposits, and nondeposit debt as a percentage of total liabilities,
2007-2024
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Note: "Other liabilities" comprise trading account liabilities, interest accrued but not yet paid, net
deferred taxes, allowance for credit losses on off-balance-sheet exposures, accounts payable,
deferred compensation, dividends declared but not yet paid, derivatives with a negative fair
value held for purposes other than trading, operating lease liabilities, and anything else.

FIGURE 2

Core Deposits Have Increased Substantially in Real Terms, Too
Core and noncore deposits, billions of 2023 dollars, 2007-2024
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Types of Funding

When it comes to funding their lending, banks have two options: deposits
and debt. Of the two, deposits are typically the cheaper and more stable
source of bank funding.? Deposits are cheaper because the interest rate that
banks pay on deposits is significantly lower than what they pay on debt, and
this spread has increased in the last several years. Deposits also tend to be
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more stable because many of them are insured, and
because they are often part of a long-term relation-
ship between a bank and its customers.? When study-
ing these relationship-based deposits, bank analysts
and regulators often focus on "core deposits," which
comprise domestic deposits minus brokered deposits
and large (greater than $100,000 before 2011, greater
than $250,000 after) time deposits.*

Core deposits have increased substantially since
2007, both as a percent of liabilities (Figure 1) and in
real terms (Figure 2). Core deposits tend to increase
in times of economic uncertainty.’ For example,
during the pandemic, core deposits increased by
nearly $4 trillion, to a total of over $17 trillion. (Core
deposits returned to trend in 2023.)

This shift to core deposits can potentially enhance
financial stability, given the relative "stickiness" of
relationship-based deposit balances. However, there
are circumstances in which core deposits are unsta-
ble and may even render banks more vulnerable to
runs. The problem is that some core deposits are
uninsured (Figure 3).° These uninsured deposits
are mainly transaction accounts, which means they
are both core deposits and "runnable"—that is, they
can be withdrawn easily should the bank's financial
condition worsen significantly. The risk of a run on
these deposits is increased if interest rates rise, if the
bank in question has taken on substantial interest
rate risk, and if it has a low capital ratio.” This is what
happened in March 2023 with the failures of Silicon
Valley Bank, Signature Bank, and First Republic Bank.
At all three banks, a substantially higher-than-aver-
age percentage of deposits were uninsured; all three
experienced losses due to their exposure to the tech
sector; all three had lower-than-average capital (but
still within regulatory guidelines); and all three had
taken on substantial interest rate risk by using short-
term deposits to fund long-term illiquid assets.®

Noncore deposits consist of foreign deposits, bro-
kered deposits, and large uninsured time deposits. A
substantial share of noncore deposits are time depos-
its, and they are essentially wholesale.® This means
they are usually not generated through a long-term
relationship between a customer and a bank.® They
are more expensive than core deposits but cheaper
than most forms of debt. They are more expensive
than core deposits in part because depositors must
pay a substantial fee to withdraw these funds early,
so the bank must pay depositors a higher interest
rate for them." In addition, foreign deposits are sub-
ject to currency fluctuations and political risk, which
renders them less reliable than core deposits. It is
therefore unsurprising in a post-GFC environment
that, since 2008, the spread between interest rates
on core and noncore deposits has decreased” and
that noncore deposits have shrunk as a percentage of
deposits and in real terms.
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The rest of bank funding comes from debt financ-
ing. Debt is not just more expensive than deposits—it
is also riskier (at least relative to insured deposits)
because available funds may dry up in a crisis, just
when a bank needs liquid funds the most. As part of
the post-GFC shift toward greater funding stability,
banks have become much less reliant on debt. Part
of this shift is due to Congress's expansion of deposit
insurance, but there are additional reasons particular
to each type of debt. Not all debt is the same, and
some forms of debt have become relatively more im-
portant than others, with implications for the entire
banking sector.

There are five categories of debt: fed funds pur-
chased, securities sold under agreements to repur-
chase (repos), subordinated debentures (sub debt),
Federal Home Loan Bank (FHLB) loans, and other
borrowing. Banks' reliance on each category has
changed since the GFC both as a percentage of their
total debt (Figure 4) and in real terms (Figure 5).

Fed funds are short-term (usually one day), unse-
cured, interbank loans that enable a bank to obtain
short-term liquidity and, until recently, maintain its
required reserve with the Federal Reserve. They can
be either purchased or sold. When purchased (bor-
rowed), they are a liability. Because they are used for
such a specific purpose, fed funds represent a small
portion of overall bank finances.? The fed funds mar-
ket has shrunk significantly since the GFC because
banks now maintain substantially more reserves on
deposit at Federal Reserve Banks.*

FIGURE 4

FIGURE 3

Some Deposits, Including Some Core Deposits, Are Uninsured
That means there are circumstances in which core deposits are unstable and

may even be the source of bank runs.
Uninsured deposits as a percentage of total deposits; uninsured core deposits as a percentage of
total core deposits; 2007-2024
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Repos are also typically for one business day, but unlike fed funds they
are secured and can be used for a variety of purposes. In a repo transaction,
one financial institution sells securities to another institution for less than
their market value. The seller at the same time agrees to repurchase the
securities at a specified time and price. The difference between the price
the seller receives and the market value is referred to as a "haircut," and

As a Share of Debt, Banks' Reliance on Each Category of Debt Financing Has Changed

Sub debt and fed funds have fallen to insignificance.
Components of debt as a percentage of total debt, 2007-2024
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FIGURE 5

Banks' Reliance on Each Category of Debt Financing Has

Changed in Real Terms, Too

Other borrowing and FHLB loans loom larger, relative to other forms of

financing.
Components of debt in real terms, billions of dollars, 2007-2024
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All Banks Are Becoming More Reliant on Core Deposits and

Less Reliant on Noncore Deposits and Debt
But there are still substantial differences by bank size.

Core and noncore deposits as a percentage of total liabilities, by bank size, 2007-2024
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the difference between the price the seller receives
and the buyback price is called the "repo rate."s
Both the haircut and the repo rate reflect the seller's
overall financial condition as well as the quality of
the collateral.’ If the seller is unable to buy back the
securities, the buyer keeps them. Although repos
were shrinking in importance after the GFC, they've
grown rapidly since 2020.

Sub debt is unsecured long-term bonds (up to
30 years) in which the holder is the next-to-last in
line—in front of shareholders but behind everyone
else—for repayment if a bank fails or defaults. As such,
sub debt, although relatively stable, can be more ex-
pensive than other forms of debt, which may explain
why sub debt has declined substantially since 2007.
Sub debt is also a form of capital. As banks increased
their other forms of capital, they had less need for
sub debt.

FHLBs are the banking industry's lender of sec-
ond-to-last resort. (The industry's lender of last resort
is the Federal Reserve.) FHLB loans, also known as
advances, can be either direct loans or lines of credit.
To receive a loan, a bank must become a member of
the FHLB system and make an equity investment in
at least one FHLB. Most FHLB loans must be used to
support mortgage and mortgage-related lending.”

FHLB loans are also oversecured, meaning the
collateral—either mortgages, securities, or an equity
investment in the lending FHLB—exceeds the size of
any loan.”® The amount of overcollateralization, also
referred to as a "haircut," varies by borrower and
type of loan.” FHLB loans are considered a reliable
source of funding because they are collateralized and
because there is a general belief that FHLB debt has
an implicit guarantee from the federal government.
As such, these loans are less expensive than other
forms of debt, which may explain why they have
grown substantially as a
percentage of total debt
even as they've shrunk in
real terms.

The largest category of
debt is "other borrowing," which is a catch-all term
for mortgages on bank property, bonds that are not
sub debt, loans from other financial institutions,
commercial paper, and any other debt that isn't
easily classified. From 2007 to 2024, other borrowing
shrank both as a percentage of total liabilities and in
real terms, although it is still the largest category of
debt financing for reasons discussed below.

Since the GFC, bank funding has moved away
from noncore deposits and debt financing and
toward core deposits. Meanwhile, all forms of debt
financing have shrunk, but some have shrunk more
than others. In particular, FHLB loans and other bor-
rowing have become relatively more important than
other forms of debt financing.

See The Role of Federal
Home Loan Banks in the
U.S. Banking System

g Sy

Federal Reserve Bank of Philadelphia
Research Department

17


https://www.philadelphiafed.org/the-economy
https://www.philadelphiafed.org/the-economy

These shifts in the composition of funding can make the banking system
more resilient, given that core deposits are cheaper and more stable than
other types of funding. However, this conclusion comes with caveats. First,
some forms of debt are more reliable funding sources than others. For
example, long-term debt, or debt secured by high-quality collateral, is likely
to be a relatively more stable form of funding. Second, as discussed earlier,
uninsured demand deposits have increased as a share of bank liabilities;
such liabilities can pose a risk to financial stability, as shown by the events
of March 2023.

Furthermore, these changes in funding mix do not affect all banks equal-
ly. In the next section, I explore how changes in the liability side of banks'
balance sheets vary across small, medium, and large banks. By exploring
these differences, we see how these changes create more risk for larger
banks and more competition for smaller banks.

Bank Size Matters

To study the relationship between bank size and financing, I split banks into
three categories: small banks, with less than $10 billion in assets; medium
banks, with assets between $10 and $50 billion; and large banks, with assets
greater than $50 billion (all assets in 2023 dollars). Most banks are small, but
the number of small banks is shrinking. At year-end 2007, there were 7,123
small banks. By year-end 2024, there were 3,779.%°

Liabilities at banks of different sizes are becoming more similar: All three
categories are becoming more reliant on core deposits and less reliant on
noncore deposits and debt. However, there are still substantial differences
by bank size (Figure 6). Compared with smaller banks, large banks rely
more on noncore deposits and other borrowing; compared with large banks,
smaller banks rely more on core deposits and FHLB loans.

From 2007 to 2024, small banks held a higher percentage of their liabil-
ities as core deposits, but medium and large banks are catching up. This
change is mostly due to large banks: Core deposits increased 16.7 percent
at small banks, 114.3 percent at medium banks, and 191.7 percent at large
banks. Nonetheless, as of 2024, large banks were still less reliant on core

FIGURE 7

Large and Medium Banks Rely More on Uninsured Deposits, but

with Substantial Differences
Uninsured core deposits as a percentage of total core deposits, by bank size, 2007-2024
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Data Source: FFIEC Call Reports

deposits than smaller banks.

Large banks, and to a lesser extent medium banks,
also rely more on uninsured deposits, both current-
ly and historically (Figure 7). These differences are
substantial. For example, uninsured core deposits
make up about 50 percent of core deposits for large
banks but only 20 percent for small banks.? That
said, uninsured core deposits have risen as a funding
source for all three size groups since 2007, albeit with
some decline since the banking turmoil in 2023.

As large and medium banks increase their hold-
ings of deposits in general and core deposits in partic-
ular, it becomes harder for small banks to compete.
Large and medium banks typically pay depositors
roughly 20 to 30 basis points more on deposits than
small banks. As interest rates rise, the inability of
small banks to offer higher rates may make it harder
for them to attract deposits. Also, large and medium
banks are typically more convenient for customers.
They have larger branch and ATM networks that
allow them to not only serve their existing customers
but to also reach more potential new depositors.
That said, small banks can still compete because they
charge lower fees for their services.

Banks of different sizes have also converged in
their reliance on debt financing since the GFC, even
while their overall reliance on debt has decreased
(Figure 8). In 2007, large and medium banks had a
ratio of debt to liabilities roughly double that of small
banks. However, by 2024 medium and small banks
had roughly equal ratios, whereas the ratio at large
banks was only slightly higher.

The same cannot be said, however, for the compo-
sition of their debt. Although fed funds and sub debt
have shrunk to practical insignificance for all three
categories, and repos are also shrinking yet again,
there are substantial differences in other borrowing
and their FHLB loans.

Other borrowing at large banks has always been
roughly triple that of medium banks and over 10
times that of small banks. Why do large banks contin-
ue to engage in this short-term borrowing? Proba-
bly because of changing regulations. In 2017 bank
regulators required some (mostly very large) banks
to maintain a minimum liquidity coverage ratio (LCR),
which means that they have sufficient liquid assets to
cover their net outflows for at least 30 days.” These
short-term funds are either held as cash, placed on
deposit at a Federal Reserve Bank, or used to buy
short-term securities, which then count as liquid as-
sets in calculating a bank's LCR. Small banks eschew
most short-term debt, most likely because they lack
access to capital markets.

Although all three categories of banks have re-
duced their reliance on FHLB loans, at small and me-
dium banks these loans still represent a larger ratio of
total debt than other forms of debt financing (Figure
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FIGURE 8

Banks of Different Sizes Have Converged in Their Reliance
on Debt Financing Even While Their Overall Reliance on Debt

Decreases
Nondeposit debt as a percentage of total liabilities, by bank size, 2007-2024
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FIGURE 9

Banks of All Sizes Have Reduced Their Reliance on FHLB Loans

But at small and medium banks these loans still represent a larger ratio of

total debt.
FHLB advances and other debt as a percentage of total debt, by bank size, 2007-2024
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9). The difference in FHLB loans as a percentage of total debt is striking:
They are nearly 80 percent of total debt at small banks, about 65 percent at
medium banks, but just 21 percent at large banks.*

Banks use FHLB loans for various reasons. There is evidence that large
banks use them to buy liquid assets that satisfy their LCR requirements,?
whereas small and medium banks use them as substitutes for deposits
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to fund loan growth.?¢ Small banks don't have the
branch networks or the ability to advertise widely,
both of which they need if they are to gather enough
deposits to grow.?” Medium banks have more exten-
sive branch networks, but their deposit growth is still
limited.?® Without access to a large pool of depositors,
small and medium banks must still rely on at least
some debt financing. And, of the five forms of debt
financing, FHLB loans are deemed the least risky
because of their implicit governmental guarantee.
For these reasons, small and medium banks were
the first and heaviest users of FHLB loans. Howev-
er, now that large banks are also using them, FHLB
loans have become yet another area in which banks
of different sizes compete for the same funds. Addi-
tionally, the haircut on FHLB loans is likely more of
a hardship for smaller banks because those loans tie
up a larger proportion of their limited funds.

Liability Structure and Lending

Banks structure their liabilities to find the most
efficient way to fund their loans. Thus, differences in
bank lending are correlated with how banks struc-
ture their liabilities.

Large banks extend a lot more credit lines, where-
as small and medium banks are more likely to make
term loans.® As a percentage of total assets, large
banks' unused commitments are three times those
of small banks and 1.5 times those of medium banks
(Figure 10). Unused credit lines have fallen in real
terms at small and medium banks while growing at
large banks. This may explain why large banks have
shifted toward core deposits and away from debt.
Because core deposits usually increase in times of
stress, banks can use them to provide lines of credit
without risking a lapse in funding. This is what makes
these banks their customers' last-resort source of
liquidity.3°

None of this proves a causal relationship. The
literature is split as to whether banks garner more de-
posits because they have increased their credit lines
(the demand-side argument), whether they provide
more credit lines because they have garnered more
deposits (the supply-side argument), or whether an
increase in deposits and an increase in credit lines
reinforce each other (the mixed argument).?' Suffice
it to say that market conditions have determined
that credit lines are the better source of liquidity for
borrowers and that deposits are the more efficient
way to fund those credit lines.3*

Conclusion

Since the GFC, banks have changed both sides of
their balance sheets. This may or may not have led
to a more stable banking system. On the liabilities
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FIGURE 10

Large Banks Rely More on Credit Lines

The Role of Federal Home Loan

Small and medium banks are more likely to make term loans. Banks in the U.S. Banking System
Unused commitments as a percentage of total assets, by bank size, 2007-2024
M Small Banks M Medium Banks M Large Banks The system of Federal Home Loan Banks (FHLBs) was
created by Congress in 1932 to support the thrift in-
100 ---oommmmmom oo dustry. It was originally conceived as the lender of last
resort for savings and loans and savings banks, and
80 only those institutions plus some insurance companies
were permitted to become members. The Financial
60 Institutions Reform, Recovery, and Enforcement Act
(FIRREA) of 1989, which Congress passed in response
to the crisis in the thrift industry, opened the FHLB
40 system to other depository institutions, including
commercial banks and credit unions. Since then, FHLBs
20 have become an integral source of liquidity for the
banking system.
0

Although FHLBs are generally safe and a stabilizing

influence, they are not without risks both individually

Data Source: FFIEC Call Reports and systemically. All FHLBs are highly leveraged. At
year-end 2024 the aggregate equity-to-assets ratio
of the 11 FHLBs was about 5.65 percent.®® FHLBs are
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side, banks have shifted away from most debt financing in favor of deposits. primarily funded by bond sales on the global market.
While a shift toward core deposits may seem to be stabilizing, a lot of the These bonds were traditionally a mix of long-, medi-
increase in core deposits has been in uninsured deposits. There are also sig- um-, and short-term bonds, but beginning in about
nificant differences in liability structure depending on the size of the bank. 2016 FHLBs began shifting to short-term borrowing.3*
Compared with small and medium banks, large banks are more reliant on This has exposed them to greater interest rate risk.3
uninsured core deposits, noncore deposits, and other borrowing, whereas Finally, FHLBs have taken on an increasing role in the
small and medium banks rely more heavily on insured core deposits and fed funds market. They maintain a steady supply of
FHLB loans. fed funds as a liquidity buffer, but because the fed

These changes on the liabilities side of the balance sheet have gone hand funds market has shrunk, FHLBs' share of this market
in hand with changes on the assets side. Large banks are more likely to offer has grown. If they need to withdraw those funds, that
credit lines, particularly for business loans, whereas small banks mainly of- could severely disrupt the market. And because the fed
fer term loans. Medium banks are in between. Large banks need a lot more funds rate is used as a benchmark for other rates, that
short-term liquidity in case their customers begin drawing heavily on their could have a ripple effect.

credit lines. Small and medium banks are more concerned with protecting
themselves from an increase in interest rates, which would make it still

harder for them to attract deposits. 4 Brokered deposits are placed on behalf of individuals or
In short, bank customers have switched to more liquid credit while institutions by a third party for a fee. Domestic deposits are

banks have sought more liquid funding. But this transition toward greater deposits in domestic offices, which can include transaction

liquidity is harder for small banks because they have less access to capital accounts (including nearly all demand deposits), insured

markets and fewer customers to rely on for deposits. This leaves them more  time deposits, and savings deposits.
reliant on FHLB financing, which comes with a big haircut. B
5 See Berlin and Mester (1999) and Kashyap et al. (2002).

Notes

1 Although deposits are also a form of debt (in that they are funds owed by a bank), 6 Only banks with total assets over $1 billion report their

for this paper | use "deposits" to describe customer accounts reported on the Call estimated uninsured deposits. Prior to the GFC, the limit on

Report as deposits and "debt" to describe nondeposit debt instruments as described deposit insurance was $250,000 for retirement accounts

below. and $100,000 for all other accounts. In the fourth quarter
of 2008 Congress temporarily (until December 31, 2009)

2 Unless otherwise noted, all data used in this article are from Federal Financial expanded deposit insurance to $250,000 for all accounts.

Institutions Examination Council (FFIEC) Call Reports. The data include all commercial ~ The next year this was extended until December 31, 2013.

banks as defined by the Federal Reserve Board's RSSD System. Because these expanded limits were regarded as temporary,
banks still reported deposits over $100,000 as uninsured,

3 See Berlin and Mester (1999), Kashyap et al. (2002), and Drechsler et al. (2017). even though they were covered to the higher limit. In 2010,
Congress passed the Dodd-Frank Act, which made the
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$250,000 limit permanent and allowed unlimited insurance on noninter-
est-bearing transaction accounts until December 31, 2012. From the
fourth quarter of 2010 onward, banks reported deposits over $250,000
as uninsured, except those accounts Dodd-Frank gave temporary unlim-
ited insurance to.

7 See Kelly and Rose (2025), Jiang et al. (2024), and Bao et al. (2025).
8 See Kimble and Seay (2024).

9 Time deposits are accounts in which the depositor pays a fee when
withdrawing funds before a specified date.

10 See Drechsler et al. (2017) and Supera (2021).
11 See Hahm et al. (2011).
12 See Hahm et al. (2011).

13 However, the fed funds rate is very important in determining other
interest rates. Some studies—for example, Drechsler et al. (2017)—have
found that banks match the sensitivity of their deposit and loan rates
with respect to changes in the fed funds rate. Although deposit and loan
rates move with the fed funds rate, they do so significantly less than
one-for-one.

14 The Financial Services Regulatory Relief Act of 2006 allowed Federal
Reserve Banks to pay interest on bank reserves held on deposit begin-
ning October 1, 2011. This date was advanced to October 1, 2008, by the
Emergency Economic Stabilization Act of 2008. Thus, reserves have
replaced much of the fed funds market.

15 See Gorton and Metrick (2009).
16 See Gorton and Metrick (2009).
17 See CBO (2024).

18 See Gissler and Narajabad (2017a).

19 The Congressional Budget Office (CBO) estimates that the average
haircut is about 28 percent for residential mortgages and about 34
percent for commercial mortgages, although haircuts vary widely. See
CBO (2024).

20 Although the changes discussed in this article are likely putting more
stress on small banks, that alone doesn't necessarily explain why they
are becoming rarer. This is an area for future research.

21 Some research—for example, Bao et al. (2025)—suggests that unin-
sured depositors use larger banks in the belief that, should the bank have
financial troubles, the government will take extraordinary measures to
prevent a run on that bank, which might otherwise trigger runs on other
banks. This is what happened during the SVB/Signature/First Republic
failures. Once there was a run on their uninsured deposits, the Federal
Deposit Insurance Corporation (FDIC) announced that it would insure all
depositors.

Banking Trends: How Banks Fund Their Lending

22 Nonetheless, there is some evidence that customers of smaller banks
are willing to accept lower rates for more personal services.

23 The rule was finalized in 2014 and phased in beginning in 2015, with
fullimplementation in 2017.

24 |n real terms, however, large banks' FHLB borrowing is more than
double that of small and medium banks combined. Also, while FHLB
loans decreased by 27.4 percent at small banks and 59.4 percent at
medium banks, at large banks the decrease was only 4.2 percent.

25 See Gissler and Narajabad (20173, 2017c).
26 See Stark and Spears-Reed (2004) and Frame et al. (2012).
27 See DiSalvo (2021).

28 Small and medium banks may use FHLB loans for other reasons
as well, such as purchasing securities, managing interest rate risk, and
paying down higher-interest debt. See Stark and Spears-Reed (2004)
and Frame et al. (2012).

29 See DiSalvo (2021) and DiSalvo (2024).
30 See DiSalvo (2024).
31 See Strahan (2008).

32 Numerous studies have shown that core deposits fund credit lines.
See Kashyap et al. (2002), Strahan (2008), and DiSalvo (2024).

33 Source: Individual Federal Home Loan Bank Securities Exchange
Commission 10-K filings. The ratios ranged from 5.01to 8.57 percent,
with a mean of 5.72 and a median of 5.35 percent.

34 Source: Gissler and Narajabad (2017a, 2017b, 2017¢).

35 Interest rate risk is the risk that changes in interest rates will result
in a decrease in the value of a bank's assets or an increase in the cost of
its liabilities. Interest rate risk arises when the maturities of assets and
liabilities are mismatched. A rise in interest rates decreases the value of
the security, resulting in realized or unrealized losses on that security.
See Saunders and Cornett (2003).
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