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1 Introduction

In the last two decades, there has been a significant transformation in corporate bor-
rowing, along with notable shifts in the behaviors and interactions of firms, banks,
and capital markets. Figure 1 shows the time-series development of the debt structure
of publicly listed firms in the U.S. Several discernible trends emerge. Credit lines and
bonds (both as % of GDP) have increased significantly after the Global Financial Crisis
(GFC), while bank term-lending has somewhat declined. A substantial part of term
loans is now provided by institutional investors (such as Collateralized Loan Obliga-
tions (CLOs) or mutual funds) and not banks (Berg, Saunders, and Steffen, 2021). In
essence, the primary function of banks in corporate borrowing has significantly transi-
tioned towards offering credit lines.

Credit lines, however, are a form of contingent credit in that they represent put
options issued by banks, granting firms the flexibility to draw down and repay funds
at their discretion, viz., the GFC and the Covid-19 outbreak. In recent years, amidst
two profound economic crises, credit lines have been heavily drawn down by firms
under stress and yet have gained increasing prominence. This trend prompts a crucial
question: how does the exposure of banks to credit lines influence their role as financial
intermediaries during times of widespread economic stress? This is a key question that
we try to address in this paper. To answer this, we conduct a thorough review of the
existing body of research regarding the rationales for banks’ provision of credit lines,
their significance in managing corporate liquidity, and the reasons and circumstances
under which firms opt to utilize them. We gather new data, and perform additional
analyses.

In Section 2, we first describe important institutional details associated with credit
lines. In particular, we show how they affect bank and firm balance-sheets at origination
and in contingencies when they are drawn. We then discuss the motives why banks
issue credit lines and rationalize banks — as they simultaneously issue credit lines as
well as demand deposits — as being special in their role of liquidity insurance provision
in this market. We summarize the literature that discusses how the exercise of draw-

down options by firms affects the pricing structure of credit lines (vis-a-vis regular term



loans) and provide some more recent data to support earlier results.

Figure 1: Overview of the corporate debt structure in the US

This figure shows the debt structure of public non-financial US corporations over the period 2002-2022. Loans and
bonds (as a percentage of GDP) (grey bars, left) and the loan:bond ratio (red line, right) are shown. The sample is
based on the intersection of data from Capital IQ and Compustat. All variables refer to outstanding amounts at the
end of the fiscal year and are collected from Capital I1Q. All ratios are defined as the sum of the numerator variable
divided by the sum of the denominator variable (instead of an average of the firm-level ratios), thus effectively giving
larger firms greater weight. This figure is the updated Figure 1 in Berg et al. (2021)
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In Section 3, we explore the reasons firms use credit lines instead of other instru-
ments such as cash, commercial paper or term loans. Firms mainly use credit lines as
insurance against either cash-flow shocks or in order to invest in (short-lived) profitable
business opportunities. The literature highlights that credit lines and cash are more
often complements than substitutes, fulfilling distinct purposes in corporate liquidity
management. We further describe the empirical literature that highlights credit line
drawdowns as a response to idiosyncratic shocks, but use recent data to show the in-
creasing use of credit lines under stress including the most recent crisis periods, viz.,
the global financial crisis of 2007-2008 (GFC) and the COVID-19 pandemic. Our data
suggest that junk-rated (or speculative-grade) firms draw down, on average, twice as
much in percentage of outstanding credit lines compared to investment-grade rated

firms. Both types of firms, however, substantially increase credit line usage during pe-



riods of aggregate shocks — approximately by a factor of two. Does this trend of firms
heavily drawing down liquidity during widespread economic distress pose challenges
for the overall balance sheets of banks, in terms of liquidity depletion and/or capital
commitment?

We answer this question in Section 4. To that end, we examine the literature that
investigates the effects of credit line drawdowns on banks, particularly during times
of stress. The literature emphasizes a “double bank run” during the GFC as firms
drew down credit lines as well as deposits, but a “dash for cash” during the COVID-19
pandemic as funds drawn down from credit lines were re-deposited. However, while
the banking sector on aggregate did not suffer a deposit outflow during the Covid-
19 outbreak, we highlight possible disparities in liquidity access between weaker and
stronger banks when funds are mainly deposited with stronger banks.

Importantly, we focus on possible real spillovers of bank exposure to credit line
drawdowns during periods of aggregate stress. We highlight the importance of a “capi-
tal channel” (vis-a-vis a “funding channel”) in understanding the mechanisms through
which credit line exposures of banks impact their lending.

We then discuss a few additional topics associated with bank credit lines during pe-
riods of aggregate liquidity shocks in Section 5. First, we point out a “two-sided credit
line channel” and highlight the importance of the repayment option in understanding
the effects of banks’ credit line exposure and drawdowns. We then illustrate how the
contingent (drawdown) risk of credit line exposures can be regulated by including them
in regular stress stress for bank capital calculations. Finally, we review the literature
that emphasises that credit line exposure might accumulate in the banking sector dur-
ing periods of quantitative easing with potential risks to financial stability. Section 6

concludes.



2 Institutional Details - Credit Lines

2.1 What are credit lines and how do they work?

A credit line is a bank loan arrangement, in which a bank agrees to lend to a firm
in the future up to a stated maximum amount.! In particular, the credit line has a
fixed maturity during which the firm can draw down (and then repay) the credit line a
number of times and at terms that are fixed ex ante (i.e., upon the origination of the
credit line) fixed.

Figure 7 illustrates the balance-sheet ramifications of a credit line agreement be-
tween a bank and a firm (FIRM A). Panel 2a displays the balance sheets post com-
mitment. The bank incurs an off-balance-sheet liability, while the firm gains an off-
balance-sheet asset, granting the firm the flexibility to transition a portion of the total
commitment to an on-balance-sheet loan. Panel 2b outlines the balance-sheet changes
for both entities when the firm opts to draw down an amount of, say, 50. This ac-
tion decreases the off-balance-sheet positions for both by 50 and introduces a new
on-balance-sheet loan of 50 for both the bank (as an asset) and the firm (as a liability).
Here, it is assumed the firm retains the liquidity as cash (e.g., invests it in marketable
securities), making the drawdown neutral for the bank’s balance sheet size, while the
firm’s balance sheet expands by 50. Alternatively, as shown in Panel 2¢, if the firm
deposits the liquidity in the same bank instead of holding it as cash, the bank’s balance
sheet grows. Alongside the new on-balance-sheet loan, there is no cash outflow, but
instead the creation of an added deposit of 50 on the liability side, enlarging the bank’s
balance sheet by 50.

Banks face nuanced impacts as well. In Panel 2b, there’s a transition from (risk-
free) cash to loans that are both risky and illiquid, amplifying the bank’s liquidity risk.
Concurrently, banks must allocate equity capital to fund the loan, adhering to Basel
III regulations, which ties up capital that might be utilized elsewhere.? In Panel 2c,

the capital requirement mirrors that in Panel 2b.

In the literature as well as in practice, credit lines might have different names, such as contingent
credit (as the loan is state-contingent) or revolving lines of credit, or revolving credit facilities. We
use all of these expressions interchangeably.

2Tt’s worth noting that contingent credit also demands some capital allocation.



Figure 2: Balance sheets of banks and firms: Effects of credit line origination and
drawdown
This figure shows the balance sheets of a hypothetical BANK and FIRM A. The bank provides an off-balance-sheet

credit line to the firm (Panel 2a). The firm draws down 50 from the credit line and keeps it as cash, e.g. in marketable
securities (Panel 2b). Alternatively, it deposits the funds with the bank (Panel 2c).
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(b) FIRM A draws down 50 from credit line and keeps it as cash
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(c) FIRM A draws down 50 from credit line and deposits it with the bank

However, the bank benefits from a deposit influx, effectively mitigating liquidity
risk. This rudimentary balance-sheet representation is consistently used in the paper
to explain the effects of contingent credit on banks and firms. Specifically, Section 4
investigates how firms’ varied uses of contingent credit—whether aligned with Panel 2b

or Panel 2c—yielded distinct repercussions for banks during the two recent significant



crises (the Global Financial Crisis (GFC) in 2007-09 and the Covid-19 shock in March
2020).

2.2 Why do banks provide credit lines?

This chapter investigates the dynamics of banks providing contingent credit from the
lens of credit supply, i.e. the reasons behind banks’ preference to offer these agreements,
banks’ predominant role in providing contingent credit compared to other financial
institutions, and the methodologies that banks employ in structuring these contracts.

The rationale for supplying credit lines. To which borrowers do banks provide
credit lines, and why do they assume the associated liquidity risks??

According to Avery and Berger (1991), banks employ a selection mechanism, offer-
ing credit commitments predominantly to safer firms. As per the rationale in Kanatas
(1987), these firms can then use such commitments as a signaling tool, indicating their
inclusion in the group of low-risk entities. This literature assumes that banks have
a more efficient screening process for identifying low-risk borrowers compared to the
term loan market. Furthermore, Shockley and Thakor (1997) illustrates that the intri-
cate fee structures in credit commitments enable banks to distinguish more effectively
between borrowers of varying risk profiles, making it a more adept solution to address
information asymmetry than traditional term loan formats.

Thakor (1982) emphasizes the role of interest rate unpredictability. The exact
interest rate that will be applied in the event of a liquidity crisis for a firm remains
uncertain. Therefore, disparities in anticipated future interest rate movements between
lenders and borrowers can shape the supply-demand dynamics. For instance, if a firm
anticipates a rise in future interest rates, but banks predict a decline, both entities
might be inclined to agree on a commitment contract with a predetermined interest
rate. Morgan (1994) posits that banks could leverage credit commitment contracts to
maximize profits during periods when the demand for term loans is subdued, thereby
avoiding potential losses from missed interest payments. This perspective complements

the insurance-driven motive of firms: while firms seek to shield themselves from lig-

3Insuring or managing liquidity risk is a major component in firms’ decision to obtain credit
commitments. Chapter 3 provides more details about a firm’s motive to use credit line in its corporate
liquidity management.



uidity challenges in periods of stress by requesting committed credit, banks aim to
safeguard their revenue streams by offering it.

Bank credit line provision. Why are banks the primary suppliers of credit
lines? Kashyap, Rajan, and Stein (2002) argue that deposit-taking and credit-line
provision are part of the key intermediation function of banks: to provide liquidity
to both households and firms. They highlight synergies between both activities and
an efficiency in risk management as each of them requires banks to hold liquidity.
Specifically, if credit line usage and deposit withdrawals are not highly correlated,
liquidity held as a hedge against possible deposit withdrawal can be used to meet credit-
line drawdowns and does not sit idle on bank balance sheets. Kashyap et al. (2002) also
argue that by virtue of being special in provision of credit lines to firms, banks gain
access to information that can in turn make them special also in the extension of term
loans relative to bond markets and other financial intermediaries. Gatev and Strahan
(2006) argue that banks can offer firms protection against broad market liquidity shocks
by issuing loan commitments more affordably than other intermediaries due to the
hedging effect of deposit inflows. In typical scenarios, investors directly fund firms.
However, during market stress, investors view banks as safe havens, which may be due
to deposit insurance and other backstops (e.g., Pennacchi (2006)), leading to increased
deposits just as borrowers draw from their commitments. This balance allows banks
to provide cost-effective liquidity insurance to firms and households.

Referring to Figure 7 above, when firms utilize significant portions of their commit-
ted credit and, as illustrated in Panel 2b, choose not to retain the funds in their bank
deposit accounts, it results in a tangible liquidity outflow. To effectively manage this
outflow, banks require a robust and liquid funding source that remains stable. Kashyap
et al. (2002) and Gatev and Strahan (2006) suggest that such stability is more likely to
come from deposits than from wholesale funding, as a part of wholesale deposits stems
from corporate savings.

Taking this argument to the data, Figure 3 presents the relationship between fund-
ing sources from the previous quarter and unutilized credit line commitments (both
adjusted by total assets) for nearly 1000 bank holding companies that filed FR Y-9C
with the FED from 2010 to 2023Q2. Panel 3a shows a positive link between deposits



Figure 3: Binned scatterplot of funding source vs. unused credit line commitments

This figure shows binned scatterplots of banks’ total credit commitment divided by total assets versus, in Panel 3a,
their deposits-to-assets ratio, and, in Panel 3b, their wholesale funding-to-assets ratio. Each dot represents an average
of 100 data points of a pooled sample of banks’ FR Y-9C filings from 2010Q1 to 2023Q2.
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and credit line commitments. The presence of high deposits, which serve as a con-
sistent funding source unaffected by general market or liquidity fluctuations, allows
banks to pledge more substantial amounts of contingent credit. Conversely, Panel 3b
reveals a pronounced negative association between wholesale funding and credit line
commitments. As posited in Gatev and Strahan (2006), wholesale funding is unstable
and reacts to market shifts. Banks heavily reliant on wholesale funding, mirroring
non-bank financial entities, face challenges in offering liquidity insurance to borrowers

as they anticipate liquidity outflows in periods of stress.

2.3 The structure and pricing of credit lines

Credit lines are rather complex loan agreements compared to, for example, a term
loan. While the latter is usually paid out at origination by the bank, credit lines are
state-contingent loans paid out at the discretion of the borrower. They resemble a set
of options, specifically the option to draw down and then to repay the credit line. The
literature discussed in this section has mainly focused on the option to draw down.
A notable exception is Acharya, Engle, Jager, and Steffen (2023b) who highlight the
importance of the repayment option — besides the drawdown option — in understanding
bank stock returns during the COVID-19 pandemic. We discuss the repayment option
in Section 5.

To illustrate the structure and pricing of credit lines, we provide a leading example.

Example. On June 16th, 2010, Meredith Corp., an American media conglomerate,
entered into a USD 150mn credit line, a commitment by a syndicate of Bank of America,
JP Morgan Chase, Wells Fargo and BBVA Compass Bank under which Meredith can
borrow up to the committed amount over a period of 36 months. The contract specifies
that Meredith has to pay 50bps of the committed amount upfront. Moreover, during
the 36 months, Meredith pays 37.5bps annually for each dollar that is committed but
not borrowed. For each dollar borrowed under the commitment, it has to pay LIBOR
plus 250bps (the interest rate spread). While it is insufficient to describe the contract
by simply referring to the interest rate spread, credit line fees are important because

of their magnitude and as they are intimately linked to states of the world in which



Meredith decides to draw down the credit line.*

We use loan data from Refinitive Dealscan over the 1986 to 2023Q1 period to
investigate the prevalence of spread and fees in credit line and term loan contracts.
About 76% (27%) of credit line contracts contain a commitment fee (annual fee).’
Approximately 17% of credit line contracts incorporate upfront fees, while 8% include
utilization fees. In contrast, term loans have a distinct fee structure: upfront fees are
present in 28% of contracts, and cancellation fees appear in 15%. When juxtaposing the
two financial products, it becomes evident that a standard credit line encompasses three
pricing dimensions: all-in-spread-undrawn, all-in-spread-drawn, and a commitment fee.
In contrast, a conventional term loan primarily features a single pricing dimension: the
all-in-spread drawn, essentially the interest rate on the loan. The theoretical literature
previously mentioned hints at banks leveraging these pricing margins for borrower
screening. Next, we discuss empirical findings detailing how banks execute this strategy.

Berg et al. (2016) and Berg, Saunders, Steffen, and Streitz (2017) provide a compre-
hensive overview of the pricing structure of credit lines both in the U.S. and in Europe.®
Berg et al. (2016) focus on U.S. non-financial firms. They argue that borrowers utilize
the credit line if term lending in the spot market is more expensive than the terms
set out in the credit line contract. In other words, banks do not get a revised risk-
adjusted spread when firms draw down the credit line. They need to get compensated
for bearing this risk and, therefore, price credit line usage using fees. Consistently, the
authors document that banks increase upfront and commitment fees if borrowers are
more likely to draw down the credit line, which makes acquiring the drawdown option
ex ante costlier for firms. Consistent with the theoretical literature (Thakor and Udell,
1987), they also show that fees can be used to screen borrowers. Similar to insurance

contracts, borrowers who have private information that they do no intend to use the

4The Dealscan FacilityID of this agreement is 256725. The full credit agreement is available here.
Information on spreads and fees can be found in Section 2.08 (spread) and Section 2.09 (fees). The
example is also used to motivate the pricing structure of credit lines in Berg, Saunders, and Steffen
(2016).

5 Annual fees are sometimes called facility fees. Note that only one of these fee types is present in
a contract, but not both. See Berg et al. (2016) for further details.

6While most of the literature focuses on the pricing structure, early work by Melnik and Plaut
(1986) has pointed out that lenders and borrowers optimize over a multi-dimensional loan package,
including collateral, maturity and various fees. See also Mabille and Wang (2022) for a theoretical
framework that yields such price and non-price terms in intermediary-based loan pricing.

10
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credit line select themselves into contracts with a higher deductible (a higher spread
paid on usage) but a lower option fee (commitment fee).

Examining the difference between the European and U.S. credit line markets, Berg
et al. (2017) illustrate that Europe’s reduced sensitivity to aggregate shocks in credit
line drawdowns results in lower drawn spreads but elevated undrawn spreads. Essen-
tially, the European context diminishes the emphasis on screening incentives docu-
mented in Berg et al. (2016), which utilizes higher undrawn spreads to ward off less
borrowers who are highly sensitive to aggregate market stress.

Finally, consistent with a cyclicality in credit line usage, Acharya, Almeida, and
Campello (2013) argue that banks should be less willing to provide commitments to
firms who are likely to draw down in times of aggregate market or liquidity stress.
They empirically validate this hypothesis showing that credit lines issued to firms with

higher market beta are more expensive. Acharya et al. (2023b) find consistent results.

3 Credit lines and corporate liquidity management

In this section, we explore the reasons firms opt for contingent credit over other external
financing methods like term loans or commercial paper, and internal resources such as
cash. Subsequently, we highlight the motivations and patterns of firms when utilizing

their available credit commitments.

3.1 Why do firms issue credit lines?

Credit lines vs. spot market — an insurance motive. When should firms con-
sider securing external financing through a credit line as opposed to a term loan?
Pioneering research by Campbell (1978) posits that firms anticipated to require future
financing face escalating costs in spot market financing proportional to their liquidity
needs. This is because heightened liquidity demands can be interpreted as signals of in-
creased risk, leading to a steeper risk premium. As a result, firms leverage credit lines
as a safeguard against significant liquidity shocks or downside risks. Boot, Thakor,
and Udell (1987) further contend that borrowers opt for credit lines to shield them-

selves from roll-over or funding risks during economic downturns. Gatev and Strahan
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(2006) note that credit lines often serve as backup mechanisms for commercial paper,
offering protection against market liquidity shocks. In a similar vein, Berkovitch and
Greenbaum (1991) demonstrate that credit lines can address underinvestment prob-
lems, reminiscent of the insights from Myers (1977). Martin and Santomero (1997)
suggest that tapping into a pre-established credit line offers a swifter liquidity access
route compared to floating a new debt instrument. In scenarios marked by fleeting
investment opportunities where prompt action is crucial, firms are thus propelled to
secure contingent credit. In essence, the primary driver for firms to acquire contingent
credit is an insurance-oriented motive, be it as a buffer against unfavorable shocks or
in order not to forego profitable investment opportunities.

Credit lines vs. cash — substitutes or complements? In classical corporate
models, cash reserves either act as a signaling mechanism (Leland and Pyle (1977)) or
as a liquidity safeguard against financial constraints (Fazzari, Hubbard, and Petersen
(1988)). Pioneering empirical studies by Opler, Pinkowitz, Stulz, and Williamson
(1999) and Almeida, Campello, and Weisbach (2004) reveal that firms facing stringent
financial limitations tend to allocate a larger portion of their operational cash flows to
increase liquidity reserves, consistent with an insurance-driven motive. Fahlenbrach,
Rageth, and Stulz (2021) further demonstrates that this approach effectively preserves
firm value during times of widespread economic strain such as that witnessed in the
aftermath of the Covid-19 outbreak.

Given this context, how should one interpret the balance between cash and credit
lines as instruments of firm liquidity protection? Sufi (2009) contends that cash and
credit lines are not seamlessly interchangeable. This stems from the fact that credit
lines often encompass covenants that are sensitive to cash flows. Consequently, to guar-
antee uninterrupted access to their committed credit, firms must sustain robust cash
flows, challenging the notion of these liquidity sources being interchangeable.” This
perspective gains further support in the theory and evidence of Acharya, Almeida, Ip-
polito, and Perez (2014). Meanwhile, Disatnik, Duchin, and Schmidt (2014) endorses

the idea of interchangeability, emphasizing the need to consider a firm’s derivative posi-

7 Anticipating a potential breach of covenants, firms might proactively utilize their credit line to
avert potential access restrictions (Campello, Graham, and Harvey (2010)).

12



tion to comprehensively grasp their balancing act between cash and external financing.
Lins, Servaes, and Tufano (2010) notes that while both cash reserves and committed
credit are driven by an insurance motive, firms perceive the inherent risks differently.
Cash reserves act as cushions during periods of diminished operational cash flows,
whereas credit lines are viewed as contingent financing avenues for seizing business
opportunities, echoing the sentiments of Martin and Santomero (1997). In essence,
while credit lines share similarities with cash reserves, they seem to fulfill a unique
and complementary role, in particular as a liquidity backstop when firms’ regular cash

flows are under stress.

3.2 When do firms draw down credit lines?

Drawdowns as a response to idiosyncratic shocks. The rationale behind ac-
quiring credit lines, as reflected in the literature reviewed thus far, invariably ties
back to certain contingencies. But what do these contingencies entail in real-world
scenarios, or in other words, when do firms actually tap into their credit lines? The
research by Jiménez, Lopez, and Saurina (2009) offered an initial in-depth look into
firms’ behavior concerning credit line utilization. Notably, they found that younger
firms, especially those with a higher default probability, diminished profitability, and
past default records, are more inclined to draw down. This aligns with the notion of
credit line usage serving as an alternate funding avenue amidst capital market barriers
(Fazzari et al. (1988)). It also resonates with the overarching insurance-driven mo-
tive, where credit line drawdowns often coincide with adverse idiosyncratic liquidity
shocks, which in turn, correlate with the broader firm performance metrics outlined
by Jiménez et al. (2009).> Reversing the causality lens, Norden and Weber (2010)
reveals that heightened credit line utilization can foreshadow bankruptcy, underscor-
ing its significance in monitoring borrowers. Brown, Gustafson, and Ivanov (2021)
demonstrates that firms resort to credit line drawdowns in response to unexpected
weather-related events, emphasizing the idiosyncratic nature of such drawdowns under

typical circumstances.

8Bosshardt and Kakhbod (2021) indicates that 2020’s firm drawdowns were predominantly driven
by precautionary motives rather than investment opportunities.
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Importantly, credit line utilization surges during crises. In this context, Campello,
Giambona, Graham, and Harvey (2011) and Campello, Giambona, Graham, and Har-
vey (2012) focus on the patterns of credit line usage during the Great Financial Crisis
in both the US and Europe. Their findings echo those of Jiménez et al. (2009), re-
inforcing the insurance-centric motive. Notably, they present evidence supporting the
interchangeability hypothesis between cash and credit lines, observing that firms with
more substantial cash reserves were less likely to draw down. We provide a more
detailed discussion as to credit line usage and their implications during periods of

aggregate stress in Section 4 .

Figure 4: Utilization rate of borrowing firms over time

This figure shows the average level of drawn credit over total committed credit. The sample is the universe of US
corporations with available credit commitment and balance sheet data in Capital IQ from 2005Q1 to 2022Q2. Grey
areas show NBER recessions.
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Drawdown patterns. Utilizing drawdown data from US corporations sourced
from Capital IQ, Figures 4 and 5 emphasize the patterns highlighted in existing lit-
erature. Figure 4 illustrates the average utilization rate over time, defined as the
proportion of drawn credit volume to the total committed volume, for all corporations.
Two observations stand out: (1) Firms consistently utilize credit lines, reflecting both
the idiosyncratic nature of liquidity shocks and the arrival of investment opportunities.
The long-term average utilization rate stands at 17%, with a meaningful variation in

the form of a standard deviation of 3%. (2) During crisis periods, firms significantly
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increase their drawdowns as liquidity shocks become more correlated across firms and
the broader economic landscape becomes less predictable. In a similar vein, Figure 5
reveals notable differences in utilization rates between IG-rated firms (shown in blue)
and non-IG-rated firms (depicted in red). On average, non-IG-rated firms draw down
approximately double the amount as percentage of committed credit compared to their
IG-rated counterparts. This underscores the impact of capital market constraints, as
firms with lower ratings face greater challenges in accessing funding, especially during

crises, leading them to lean more on their pre-established credit arrangements.

Figure 5: Utilization rate of non-financial corporations by rating class

This figure shows the average level of drawn credit over total committed credit for subgroups defined by rating
categories. The sample is the universe of US corporations with available credit commitment, credit rating and balance
sheet data in Capital IQ from 2005Q1 to 2022Q2. Grey areas show NBER recessions.
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In summary, existing literature suggests that firms seek contingent credit as a
safeguard against unpredictable shocks, lapse of investment opportunities, and present
or anticipated capital market constraints. In line with this, firms tend to tap into these
credit lines specifically when such risks emerge or appear imminent, especially during
economy-wide stress. Does this trend of firms heavily drawing down liquidity during
widespread economic distress pose challenges for the overall balance sheets of banks,
both in terms of liquidity depletion and capital commitment? We answer this question

next.



4 Contingent credit during periods of aggregate stress

We now shift our attention towards aggregate drawdowns of credit lines by firms dur-
ing instances of widespread economic stress — periods where the economy encounters
pervasive liquidity shocks. Two recent instances providing noteworthy contexts for
this examination include the Global Financial Crisis (2007-2008, herein referred to as
"GFC”) and the COVID-19 pandemic. These shocks represent compelling environ-
ments to explore the effects of comprehensive credit line drawdowns on banks — both
at an individual level and across the entire banking system — as well as the poten-
tial pathways through which credit line drawdowns from banks transmit to the real

economy.’

4.1 Aggregate credit line drawdowns and bank liquidity

Figures 4 and 5 previously presented in this review article depicted the elevated draw-
downs of credit lines during the GFC as well as during the COVID-19 pandemic. We
review a selection of papers that have investigated the implications of these drawdowns
for banks below. We contrast the effects during both periods and highlight differences
as well as similarities.

A “double bank run” during the GFC. Ivashina and Scharfstein (2010) show
a growing divergence between aggregate C&I loans outstanding (which escalated dur-
ing the GFC) and loan originations by banks (which concurrently diminished). They
provide evidence suggesting that an acceleration of credit line drawdowns induced the
uptick in outstanding C&I loans in the U.S.. Crucially, these drawdowns were part of
a “run” on the banks from both sides of their balance-sheet, due to concerns about the
banking sector’s liquidity and solvency: Unsecured commercial paper holders withheld
rollovers, repo lenders and trading counterparties sought more collateral, and borrowers
drew on their credit lines, collectively draining the system’s liquidity.

Acharya and Mora (2015) argue that U.S. banks faced a crisis as liquidity providers

9The GFC ignited a surge in new academic research focused on the significance of credit lines.
This surge was, in no small part, due to the altered disclosure rules stemming from the GFC. Firms
in the US were required to report credit line usage to the SEC, enhancing transparency within the
corporate loan market.
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during the 2007-2008 period (until the default of Lehman Brothers). It was not only for
the weakest banks, but the deposit funding pressure was widespread as a substantial
portion of deposits was uninsured. These depositors, in turn, were seeking an explicit
insurance of the government causing massive deposit outflows (e.g., into government
money market funds). Acharya and Mora (2015) show that banks eventually could
only provide liquidity insurance to firms because of explicit and large support the
government that was implemented after Lehman Brothers’ collapse.

Ippolito, Peydré, Polo, and Sette (2016) use detailed administrative data from Italy
to investigate the double bank run by (unsecured) wholesale funding investors as well
as firms with undrawn credit lines during the GFC. They document that a credit-line
run was common to all firms and banks, but it was relatively stronger for financially
constrained firms as well as for banks with greater pre-crisis exposure to wholesale
funding. Interestingly and consistent with theoretical work such as Hanson, Shleifer,
Stein, and Vishny (2015), banks manage liquidity risk by providing fewer credit lines
if they have higher ex-ante wholesale funding exposure. In a related paper, Santos
(2012)) shows that, during recessions, if a bank’s financial health wanes, depositors
are motivated to withdraw their funds, while corporations may find it beneficial to
expedite their credit line drawdowns.

A ”dash for cash” during the COVID-19 pandemic. In contrast to the GFC,
the initial stress during the onset of the COVID-19 pandemic did not stem from arising
solvency issues within the banking sector. Instead, it resulted from a comprehensive
economic shutdown in response to the COVID-19 outbreak, an action intended to curb
the spread of an infectious disease but that potentially plunged a vast majority of firms
into an impending liquidity crisis and significantly disrupted the operation of capital
markets.

Acharya and Steffen (2020) and Kashyap (2020) document a ”dash for cash” during
the COVID-19 pandemic. At the pandemic’s inception, overall cash levels, as well as a
preference for cash over bank lines of credit, surged across the entire corporate sector.
Figure 6 shows that U.S. publicly listed firms alone drew down more than USD 300
billion from their credit lines within a three-week period until the Federal Reserve in-

terventions initiated March 23, 2020 (Panel 6a). This was particularly pronounced for
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Figure 6: Dash for Cash - Credit Line Drawdowns during COVID-19

Panel 6a shows cumulative drawdowns of US publicly listed firms at the beginning of the COVID-19 pandemic during
the period March-June 2020. Panel 6b shows cumulative drawdowns by rating class. The data were collected from
companies’ 10Q/10K-filings.
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lower-rated firms (BBB-rated and non-investment grade), underscoring the paramount
importance of cash in corporate liquidity management during periods of elevated ag-
gregate risk (Panel 6b). Focusing on U.S. publicly listed companies and comparing
credit line usage during COVID-19 with that during the GFC, the authors observe
that the general use of credit drawdowns appears similar across both crises. However,
drawdowns during the COVID-19 pandemic were more concentrated in that there was
a significantly greater intensity of utilization within a few weeks compared to those in
2007 and 2008.

Acharya et al. (2023b) and Greenwald, Krainer, and Paul (2023) provide corrobo-
rating evidence that firms with pre-arranged credit lines from banks drew down their
undrawn facilities with a far greater intensity than in past recessions, specifically below-
investment-grade rated firms. Using confidential Y14 data from the Federal Reserve,
Chodorow-Reich, Darmouni, Luck, and Plosser (2022) show that at the inception of
the COVID-19 pandemic, only large firms, not small ones, utilized their credit lines.
Crucially, while large firms demonstrated an elevated sensitivity to the industry-level
measure of exposure to the COVID recession in their drawdown rates, disparities in
drawdowns between large and small firms did not stem from variations in firm credit
demand. Instead, they reflected banks’ discretionary decision to withhold lending to
small firms, e.g. by withdrawing commitments.

Li, Strahan, and Zhang (2020) focus on the supply-side (i.e., banks), asserting that
especially large banks encountered an unparalleled liquidity demand from firms at the
onset of the COVID-19 pandemic, during which companies simultaneously drew down
their credit lines while accumulating cash reserves (in particular, in the form of bank
deposits). In stark contrast to the GFC, banks in aggregate were therefore able to
meet the liquidity demand during COVID. There were two additional factors at work:
Firstly, they had established substantial capital and liquidity buffers following the GFC;
and secondly, an aggregate liquidity supply, originating both from the Federal Reserve
and depositors, was infused onto banks’ balance sheets concurrently with the period

of firms’ liquidity demand.'® Consistent with high deposit inflows, Levine, Lin, Tai,

0Gatev, Schuermann, and Strahan (2007) show that banks experienced both credit line withdrawals
as well as deposit inflows also after the Russian default in 1998.
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Figure 7: Balance sheets of weak and strong banks after credit line drawdowns

This figure shows the implications of credit line drawdowns for the banking sector as a whole (Panel 7a), as well as
weak and strong banks (Panel 7b)
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and Xie (2021)) show that banks, on average, reduced rather than increased deposit
rates at the onset of Covid-19 as they did during the GFC; during the GFC, firms
were doing both, drawing down their credit lines as well as deposits due to a concern
about banks’ ability to provide funds in the future. Cooperman, Duffie, Luck, Wang,
and Yang (2023) also emphasize the precautionary motive of firms to draw down credit
lines during COVID to obtain cash, which then was immediately deposited with banks.
In summary, banks — in contrast to the GFC — did not have to raise costly external
funds to meet the liquidity withdrawals during the Covid-19 outbreak.

The empirical evidence thus suggests that banks during the GFC suffered a double
bank run as both aggregate deposit outflows as well as credit line withdrawals acceler-
ated. During the COVID-19 pandemic, banks faced an exceptional surge in credit line
drawdowns, yet these withdrawn funds were promptly re-deposited, likely because of
a stronger banking system at the onset of the stress period. Panel 7a illustrates this
concept using our balance sheet model from Figure 2 for the collective banking sector.

Yet, even if deposits remain within the banking sector as a whole, there could be

disparities in liquidity access between weaker and stronger banks. Panel 7b shows this
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scenario. Both weak and strong banks face credit line drawdowns of 250, but depositors
choose to place all their funds in the stronger bank, perceiving it (and its deposits) as
a safer option.'’ In other words, access to liquidity (e.g., via deposits) and potential
claims banks need to meet (such as credit line withdrawals) might be asymmetrically
distributed during times of aggregate stress with potential adverse implications for

financial stability.

4.2 How do aggregate shocks transmit into the real economy?

The role of bank capital vs. liquidity

Several papers document that credit line drawdowns during the COVID-19 pandemic
had important spillovers into the real economy and discuss possible transmission chan-
nels. We summarize some of their findings below, paying special attention to the
exact bank balance-sheet mechanism (capital vs. liquidity) via which the transmission
appears to have occured.

Real sector spillovers. Spillovers of aggregate credit line drawdowns into the
real economy can be identified in different ways such as the availability of credit com-
mitments during periods of stress, the supply and origination of new loans or the (cor-
porate finance) implications for those firms that do not have access to credit during
these periods. Researchers have found evidence that these spillovers were economically
meaningful.

Chodorow-Reich et al. (2022), for example, underscore that small firms, despite
managing liquidity by accessing credit lines in standard times, lack access to liquidity
insurance during adverse times (and usually cannot substitute into nonbank sources
of liquidity). Consequently, aggregate shocks can transmit to the real economy, espe-
cially via small firms, forcing them to curtail investments and elevating their default
likelihood. In a related paper, Greenwald et al. (2023) show externalities to term loan
lending by banks exposed to drawdowns. In particular, they find that banks expe-

riencing larger credit line drawdowns contract their term lending more, specifically

HSchumacher (1998) highlights that bank runs moved funds from weak to strong private banks with
greater credit discipline in Argentina in the 1990s. Runs and the resulting flight to safety were also
a key issue confronting U.S. policymakers in the wake of the runs on Silicon Valley Bank and other
institutions in March 2023 (Caglio, Dlugosz, and Rezende, 2023).
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for smaller and non-syndicated loans. Consistent with a lack of alternative sources of
liquidity, these firms could not replace lost credit. Instead, they reduced investments
and cash holdings. Kapan and Minoiu (2021) also show that banks with larger ex-
ante credit line commitments tightened loan supply and loan terms, especially to small
firms.!2

Bank stock prices also provide a window into possible externalities of credit line
drawdowns. Acharya et al. (2023b) document that banks’ share prices crashed at
the onset of the COVID-19 pandemic and persistently underperformed those of non-
financial firms as well as non-bank financial firms even after the interventions of the
Fed as well as the U.S. government. They argue that investors in bank stocks price
liquidity risk based on their expectations of credit line drawdowns during crises. During
the COVID-19 pandemic, these expectations deviated from actual drawdowns as firms
utilized their credit lines more intensively than, for example, during the GFC. The
cross-section of bank stock-price declines in relation to their pre-existing drawdown
risk during COVID reflects the disparity between expected and realized drawdown risks
and the associated loss in intermediation activities of banks with large pre-crisis credit
commitments. The empirical evidence supports this hypothesis. Figure 8 plots bank
stock returns during Q1 2020 on ex-ante credit line exposure (measured as percentage
of total assets and as of Q4 2019). Evidently, bank stock prices declined more for
banks with high credit-line exposures. Moreover, Acharya et al. (2023b) show that
these banks curtailed the supply of their loans (both credit lines and term loans)
more relative to those banks less exposure to aggregate drawdown risk. While affected
firms did not significantly alter their assets or investments in response to a contraction
in lending supply, they adjusted their working capital requirements reducing current
assets and R&D expenditures, which could have long-term consequences for innovation
and competition.

Overall, the literature emphasizes substantial spillovers as a consequence of aggre-
gate credit line drawdowns on banks.

Capital versus funding channel. There are two main channels to understand

12Cornett, McNutt, Strahan, and Tehranian (2011) show that banks that had issued high levels of
credit commitments before the GFC had to cut back on new lending during and after the crisis when
they had to honor all the drawdowns by their borrowers.
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Figure 8: Bank stock returns and liquidity risk during 2020Q1

This figure shows stock prices of U.S. banks in relationship to their liquidity risk. We measure liquidity Risk as undrawn
C&I commitments plus wholesale finance minus cash or cash equivalents (all relative to assets).
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the transmission from credit line drawdowns to the real economy. The first is the
”funding channel,” which suggests that banks may face constraints in sourcing new
loans if deposit funding does not keep pace with credit line drawdowns. Essentially, if
banks cannot secure sufficient deposits to support their lending activities, it can limit
their ability to extend credit. The second channel is the ”capital channel,” wherein the
drawdown of credit lines can lock up, or encumber, scarce bank capital against drawn
facilities whose credit risk requires corresponding capital requirements that are greater
than for lines when undrawn. This capital constraint can hinder banks’ intermediation
activities.

To differentiate between these channels, Acharya et al. (2023b) construct two prox-
ies: Gross Drawdowns and Net Drawdowns. Gross Drawdowns represent the change
in credit line drawdowns relative to total assets, providing insights into the impact of
drawdowns on bank stock returns which primarily relates to the capital channel. In
contrast, Net Drawdowns, defined as the change in unused C&I commitments minus the
change in deposits relative to total assets, helps gauge the importance of bank deposit

funding, which affects the ability to meet drawdowns. This measure primarily relates
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to the funding channel. By keeping net drawdowns constant, one can effectively isolate
the impact of the capital channel across banks. Conversely, by keeping gross draw-
downs constant, one can effectively isolate the impact of the funding channel across
banks. These proxies enable a more nuanced understanding of the relative importance
of the capital and funding channels in explaining credit line drawdowns during the
COVID-19 pandemic.

Figure 9 provides a visual representation of the descriptive evidence regarding Gross
Drawdowns and Net Drawdowns since Q1 2010. In Panel 9a, we observe the trajectory
of Gross Drawdowns. These drawdowns remained relatively stable from 2015 onwards.
However, there was a sudden surge of approximately 13.5% in Gross Drawdowns from
Q4 2019 to Q1 2020, coinciding with the onset of the COVID-19 pandemic. Remark-
ably, by the end of Q2 2020, Gross Drawdowns had already reverted back to their
pre-pandemic levels, mirroring the trend in banks’ off-balance-sheet unused C&I loans.

Panel 9b illustrates the evolution of Net Drawdowns over the same period. Net
Drawdowns had exhibited stability since 2015 and actually decreased by about 5% in
Q1 2020. This decrease indicates that the change in deposits during the first quarter
of 2020 outpaced the change in unused C&I commitments, suggesting that funding for
new loans may not have posed a significant constraint for banks during that period.
Similar to Gross Drawdowns, Net Drawdowns also returned to pre-COVID-19 levels
by Q3 2020. These figures offer valuable descriptive insights into the dynamics of
drawdowns during the pandemic, shedding light on the relative importance of funding
and capital channels.

Consistently, Acharya et al. (2023b) find that bank stock returns during the COVID
onset are sensitive to gross drawdowns but not significantly to net drawdowns. Banks
with higher capital (buffers) experience less negative impact on stock returns dur-
ing gross drawdowns. In essence, banks’ balance-sheet liquidity risk influences stock
returns, as credit line drawdowns encumber bank capital away from more lucrative in-
termediation opportunities. Importantly, they show that banks with high gross draw-
downs increased credit-line exposures while actively reducing term-loan exposures, con-
sistent with the capital channel theory. They show that banks become cautious about

their loan portfolios when drawdowns are significant compared to the sample median.
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Figure 9: Gross vs. Net Drawdowns on Bank Credit Lines from 2010 to 2020

This figure shows the time-series of Gross Drawdowns (Panel 9a) and Net Drawdowns (Panel 9b) over the Q1 2010 to Q4
2020 period. Gross Drawdowns is the percentage change in a bank’s off-balance-sheet unused C&I loan commitments,
relative to total assets. Net Drawdowns are defined as the change in a bank’s off-balance-sheet unused C&I loan
commitments minus the change in deposits, relative to total assets.
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Particularly banks with high gross drawdowns reduce new loan originations, again em-
phasizing the importance of the capital channel over the funding channel during the
COVID-19 crisis.

Other recent papers show similar results. For example, Greenwald et al. (2023)
show that liquidity could not have been a binding constraint for banks, but document
that banks with lower pre-crisis capital buffers cut lending more to small firms when
they experienced large credit line drawdowns. Kapan and Minoiu (2021) highlight
a broad reduction in risk tolerance as an important channel next to balance-sheet

constraints.

5 Discussion

5.1 A two-sided credit line channel — drawdowns and repay-

ments

As described above, Acharya et al. (2023b) document the crash of bank stock prices
at the onset of the COVID-19 pandemic in March 2020. Interestingly, despite the fast
and massive interventions by the Federal Reserve as well as the U.S. Treasury starting
March 23rd, 2020, bank stock prices did not recover until Q4 2020, while stock prices of
non-financial as well as non-bank financial firms almost immediately rebounded after
these interventions, as shown in Figure 10.

To understand the post-intervention performance of bank stocks vis-a-vis non-
financial firms, the authors investigate what they coin a “two-sided credit-line channel.”
This channel considers firms’ options to both draw and repay credit lines, with a focus
on the significance of the repayment option in explaining bank stock performance.
Repayments by top-rated firms in Q2 and Q3 2020, as capital market activity resumed,
played a crucial role in affecting banks’ stock performance. To assess the effects of
repayments, they construct two key variables. The first measures the liquidity returning
to banks’ balance sheets relative to the committed amount of a credit line, highlighting
the liquidity — or the funding — dimension. The second variable examines the difference

in revenue (from fees and interest rates) between the drawn credit line and potential
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Figure 10: Bank stock prices during the COVID-19 shock

This figure shows the stock prices of U.S. publicly listed banks, non-bank financial and non-financial firms over the Jan
1st to Dec 31st, 2020 period.
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alternative investments of similar risk profiles, i.e., the capital dimension.

The findings underscore that both liquidity and capital considerations influenced
the partial recovery of bank stock returns in 2020Q2. Repayments positively impacted
stock returns by providing liquidity. However, bank investors preferred repayments
from credit lines with lower opportunity-cost adjusted fees, as they sought compensa-
tion for the encumbered capital and drawdown risk. This emphasizes — even beyond
the COVID episode — the importance of the capital channel in understanding how
credit lines, through drawdowns and repayments, affect bank stock returns in periods

of aggregate risk.

5.2 Regulating aggregate drawdown risk

Bank supervisors currently consider idiosyncratic credit line drawdowns of firms in
their supervisory framework. However, to proactively manage aggregate drawdown
risk, policymakers can consider incorporating credit line drawdown effects into bank
capital stress tests. This involves requiring banks to hold more equity capital to support

these exposures in advance. To that end, Choi (2022) documents that optimal capital
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requirements should be raised to reflect the substantial risk banks expose themselves
to through credit line underwriting. Acharya et al. (2023b) propose two adjustments
to the standard SRISK framework to estimate impact on banks’ balance sheet: (1)
Accounting for the equity capital needed when contingent liabilities become actual lia-
bilities during stress periods based on drawdown rates seen in historical stress episodes
(see, e.g., Figure 9a), and (2) Reflecting the adverse impact of liquidity risk on bank
market value during stress periods, which they estimate econometrically using data for
the Covid-19 shock and the GFC.

The analysis reveals that the sensitivity of credit-line drawdowns to market returns
was higher during the COVID-19 pandemic compared to the GFC. This translates to
higher projected drawdown rates in a 40% market downturn stress scenario. In such a
scenario, the two adjustments described above result in a substantial additional capital
deficit for the U.S. banking sector, estimated at over USD 366 billion.

Importantly, their analysis emphasizes that most of the impact on banks’ balance
sheets arises from the market’s re-evaluation of liquidity risk in bank equity. This
market reaction is economically significant and should be factored into stress tests
and regulatory assessments. Overall, these findings underscore the need for proactive
regulatory measures to manage drawdown risk and ensure the resilience of the banking
sector in times of aggregate risk. In alignment with this perspective, U.S. regulators
have proposed, in their Basel III endgame proposal, that banks put up capital for
their credit line commitments at a level of 40% in comparison to on-balance sheet
loans.'® This proportion roughly corresponds to the peak drawdown rates identified in
the SRISK analysis by Acharya et al. (2023b).

Yankov (2020) further highlights that banks over the recent decade started to
provide significant liquidity backstops to the nonbank financial sector in form of credit
lines. Acharya, Gopal, Jager, and Steffen (2023c) document that nonbank financial
companies exhibit an even higher sensitivity to market stress (measured, e.g., by the
VIX) than non-financial corporations, even and especially outside of aggregate stress
episodes. These inter-financial linkages therefore expose banks to even higher, and

more frequent, drawdowns — an aspect to further be considered in stress tests and

13See, https://www.federalreserve.gov/newsevents/pressreleases/bcreg20230727a. htm.
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academic research.

5.3 Monetary policy and credit line commitments

In Figure 1, we observe a significant rise in outstanding credit line commitments from
the global financial crisis (GFC) through the early stages of the COVID-19 pandemic,
as well as in the period following the pandemic until 2022. Intriguingly, this noteworthy
trend has received limited attention in the existing literature.

Acharya, Chauhan, Rajan, and Steffen (2023a) investigate the dynamics of the Fed
balance sheet from 2009 to 2021 and its impact on the banking sector, with a particular
focus on the role of monetary policy in relation to issuances of credit lines. They
document an increase in credit lines (as well as other demandable liquidity “claims”)
issued by commercial banks during various phases of Fed balance sheet expansion
(quantitative easing or, in short, QE). Importantly, the end of QE or the initiation
of quantitative tightening (QT) does not significantly reduce bank-written claims on
liquidity (e.g., banks would find it costly from a relationship standpoint to simply
terminate outstanding credit line commitments when QT is announced), leading to
a phenomenon they term "liquidity dependence.” This dependence might necessitate
greater central bank balance sheet support in the future. Importantly, these effects
are more pronounced for banks with weaker capital positions and the dispersion of
liquidity claims across banks relative to their liquid assets widens during QT.

These insights have policy implications, as they indicate that reserve creation dur-
ing QE could incentivize an accumulation of liquidity risk in some banks (including in
the form of credit line issuance) that QT may exacerbate. Understanding the exact
channels of transmission of QE to bank credit line provision and the creation of fragility

during QT via credit line drawdowns is an important area for further research.

6 Conclusion

This review article offers a comprehensive overview of the current literature on credit
lines, emphasizing their role in banks’ lending portfolios and firms’ corporate liquidity

management. We underscore the contingent, option-like nature of credit lines, which
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serve as effective tools for firms to hedge against adverse (liquidity) shocks, as well as
the pricing structure that enables banks to effectively screen borrowers. Drawing on
nearly two decades of recent data, we illustrate the widespread and cyclical nature of
firm drawdowns, highlighting how drawdowns, particularly from low-rated borrowers,
tend to double during periods of economy-wide stress.

We emphasize the amplified and correlated nature of credit line drawdowns under
stress, and the bank capital channel (during the COVID-19 outbreak) versus the bank
funding channel (during the Global Financial Crisis) that can lead to adverse real
spillovers from such drawdowns.

The total debt on the balance sheets of non-financial firms has significantly risen
post COVID, leading to increased leverage and exposure to capital markets. At the
same time, banks’ exposure to undrawn credit lines has also significantly increased.
Consequently, banks face heightened ex-ante risks of aggregate drawdowns in the event
of another widespread economic shock, such as a surge in interest rates or a recession.
In such scenarios, the value of bank credit lines as a put option for corporations and cap-
ital markets could become more critical, especially if bond market liquidity conditions
worsen substantially. In essence, the additional corporate leverage accumulated since
the pandemic has likely heightened the potential future impact on bank stock health,
stock returns, and future lending, through the credit-line drawdown (and repayment)
channel. This underscores the importance of incorporating aggregate drawdown risk in
the regulatory stress-test and supervisory frameworks. Clearly, there remains consider-
able room for further research and policy reform concerning the provision of contingent

credit by banks and its usage by borrowers under stress.
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