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Abstract

The objective of this study is to examine how corporate cash holdings respond to systemic
shocks, using comparative evidence from the Subprime Financial Crisis and the COVID-19
Pandemic. To this end, we employ a panel dataset of large, nonfinancial and nonutility U.S.
firms included in the S&P 500 index over the 2004-2024 period. Our empirical results reveal
asymmetric liquidity responses across the two crisis episodes. Specifically, we provide
evidence that cash holdings do not display a statistically significant increase during the
Subprime Financial Crisis, whereas they rise significantly during the COVID-19 Pandemic.
The main findings are robust to a range of robustness checks. This contrast indicates that
heightened uncertainty alone does not mechanically induce higher cash balances. Instead,
observable precautionary cash accumulation occurs when systemic shocks directly impair
operating cash flows and elevate near-term liquidity needs, while firms retain sufficient
capacity to accumulate or preserve liquidity. This study advances the literature on cash
management by situating firms’ liquidity choices within a comparative crisis framework that
distinguishes crises by their origin and transmission mechanisms, rather than treating crises as
homogeneous episodes of heightened uncertainty.

Keywords: Cash; Liquidity Management; Financial Crises; Subprime Crisis; COVID-19
Crisis.
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1. INTRODUCTION

The objective of this study is to examine how corporate cash holdings respond to
systemic shocks, using comparative evidence from the Subprime Financial Crisis and the
COVID-19 Pandemic. Cash and cash equivalents constitute a critical corporate resource,
fulfilling a central role in sustaining day-to-day operations, honoring financial commitments,
and providing insurance against unexpected liquidity shocks, even though they typically
generate lower returns than less liquid and more productive assets (Opler, Pinkowitz, Stulz, &
Williamson, 1999; Dittmar, Mahrt-Smith, & Servaes, 2003; Bates, Kahle, & Stulz, 2009;
Almeida, Campello, Cunha, & Weisbach, 2014; Faulkender, Hankins, & Petersen, 2019). Prior
empirical evidence (e.g., Almeida et al., 2014; Moraes, Manoel, & Carneiro, 2025) indicates
that liquidity management occupies a central position within firms’ financial decision-making
processes, reflecting both its operational relevance and its strategic implications.

Cash holdings have grown substantially over recent decades, representing a sizeable
share of total assets among public firms, particularly in the United States. This pronounced
secular increase since the early 2000s underscores the rising economic importance of cash
management choices, not only in terms of the level of cash retained but also regarding how
liquidity buffers are accumulated, preserved, and deployed over time. Managers devote
significant attention to allocating and maintaining cash reserves, as these choices directly affect
a firm's ability to withstand shocks, meet short-term obligations, and respond to changing
economic conditions (Pinkowitz, Stulz, & Williamson, 2016; Harford, Wang, & Zhang, 2017;
Faulkender et al., 2019; Mortal, Nanda, & Reisel, 2020; Manoel, Moraes, & Piindrich, 2023).

In periods of heightened financial stress, the strategic importance of cash savings
intensifies, as internal liquidity buffers allow firms to smooth operations, absorb shocks, and
partially protect themselves from disruptions in credit markets and elevated uncertainty (Lartey,
Danso, Uddin, & Boateng, 2024; Naiki & Ogane, 2024). By alleviating short-term financial
distress, precautionary cash reserves may also reduce firms’ likelihood of insolvency and enable
them to continue value-preserving activities during adverse conditions (Moraes et al., 2025). In
the twenty-first century, two major global crises, namely the Subprime Financial Crisis and the
COVID-19 Pandemic, have exerted significant effects on the global economy (Hamilton,
2024). Within an environment increasingly characterized by systemic risk and recurrent
macroeconomic disruptions, understanding how firms manage liquidity under extreme
conditions has become a central concern in corporate finance (Acharya & Steffen, 2020).

The COVID-19 outbreak in 2020, in particular, represented an abrupt and largely
unanticipated disruption to corporate profitability, dramatically increasing firms’ exposure to
liquidity risk and triggering an unprecedented surge in precautionary cash demand across
industries. During the COVID-19 shock, many firms experienced a sudden and severe
contraction in cash inflows, in some cases approaching a near-complete collapse of operating
revenues. At the same time, a substantial share of operating and financial obligations, including
payroll expenses, lease payments, and debt servicing, remained largely inflexible, reflecting the
persistence of operating and financial leverage even as revenues deteriorated (Acharya &
Steffen, 2020; Lartey et al., 2024).

Although the literature on corporate cash management has expanded considerably,
relatively little is known about how firms adjust their cash-holding policies in response to
systemic shocks that differ fundamentally in their origins, transmission mechanisms, and
economic consequences. Financial crises such as the Subprime episode and the COVID-19
Pandemic impose qualitatively different constraints on firms’ operating environments, affecting
cash flow generation, access to external finance, and liquidity needs through distinct channels.
During the Subprime crisis, for example, disruptions originated within the financial system,
manifesting primarily through tightened credit supply and impaired access to external funding
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(Ivashina & Scharfstein, 2010). In contrast, the COVID-19 shock led to abrupt declines in
operating cash flows, driven by mandatory shutdowns, supply-chain disruptions, and demand
collapses across a broad range of sectors. Whether these fundamentally different crisis
environments generate comparable or divergent cash management policy responses, therefore,
remains an open empirical question (Acharya & Steffen, 2020; Naiki & Ogane, 2024).

Episodes of economy-wide distress, notwithstanding their adverse consequences,
provide a distinctive empirical context in which firms’ liquidity policies become especially
informative, as financial constraints tighten and uncertainty intensifies. Understanding whether
and how firms adjust their cash policies in response to these heterogeneous crisis environments
is therefore of first-order importance. In particular, it remains unclear whether the precautionary
motive for holding cash operates symmetrically across financial and non-financial crises, or
whether the nature, timing, and transmission of the underlying shock shape firms’ liquidity
responses. By contrasting the Subprime Crisis with the COVID-19 Pandemic, this study sheds
light on how distinct sources of macroeconomic stress influence firms’ cash management.

Addressing these gaps, the present study investigates the following research question:
Do corporate cash holdings exhibit different patterns during the Subprime Financial Crisis and
the COVID-19 Pandemic, relative to non-crisis periods?

Investigating whether heterogeneous crisis origins translate into different cash-holding
responses calls for an empirical setting that combines institutional stability, rich financial
disclosure, and direct exposure to major systemic disruptions. The U.S. corporate sector
provides such an environment, making it particularly well-suited for analyzing firms’ liquidity
management across contrasting crisis episodes. Consistent with these criteria, we use a sample
of U.S. public companies as the empirical setting of the analysis. Using U.S. firms provides an
institutional setting that minimizes cross-country heterogeneity in regulatory structures,
disclosure regimes, and enforcement intensity, thereby reducing noise in the examination of
corporate liquidity policies.

The United States also offers a mature corporate information environment, supported
by well-established reporting practices, the broad availability of standardized financial data,
and intensive monitoring by investors, financial analysts, and market intermediaries, which
together ensure a high degree of transparency and comparability in firms’ financial decisions.
Moreover, the U.S. market is particularly informative for studying cash management because
it has been directly exposed to major systemic shocks: the Subprime Crisis originated within
its financial system, and the onset of the COVID-19 Pandemic generated sudden and
widespread disruptions to firms’ operations and financing conditions. This combination allows
corporate liquidity behavior to be observed across contrasting episodes of macro-financial
stress within a single, stable institutional environment.

In this study, the sample includes firms listed in the S&P 500 from 2004 to 2024. The
index covers the 500 largest U.S. companies by market capitalization, representing about 80%
of the U.S. equity market. Focusing on S&P 500 firms is especially appropriate because these
firms face fewer financial constraints than most U.S. corporations. Their size, creditworthiness,
and access to external financing lower the cost of holding cash, allowing precautionary motives
to be more clearly observed. Firms outside the index, on the other hand, usually have less access
to capital markets, making them generally more exposed to financing frictions. These outside
firms may be unable to hold enough cash for precautionary purposes, as the higher cost of
liquidity means their cash balances reflect constraints rather than policy choices. Thus,
examining S&P 500 firms ensures observed cash positions better reflect deliberate cash
management policies, rather than responses to restrictive financial environments.

Building on the underlying setting, we provide empirical evidence that firms’ cash
holdings respond asymmetrically to systemic crises, depending on how shocks propagate
through operating cash flows and financing conditions. More specifically, and in line with the
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first hypothesis, our results indicate that there was no statistically significant increase in cash
holdings during the Subprime Financial Crisis. By contrast, consistent with the second
hypothesis, corporate cash holdings rose significantly during the COVID-19 Pandemic. Taken
together, these findings imply that the empirical relevance of the precautionary motive is
inherently state-dependent, becoming most pronounced when elevated liquidity needs coincide
with sufficient access to external funding.

This study contributes to the literature on corporate cash holdings and crisis
management by offering a comparative, crisis-based perspective on firms’ cash-holding
behavior across distinct forms of systemic stress. By jointly examining the Subprime Financial
Crisis and the COVID-19 Pandemic, the analysis demonstrates that corporate cash holdings do
not respond mechanically to heightened uncertainty or macroeconomic distress. Instead,
liquidity policies reflect the interaction among the shock's source, its transmission to firms’
operating cash flows, and firms’ ability to access external financing at the onset of each crisis.
In doing so, the paper reconciles apparently conflicting evidence in prior studies by showing
that the empirical relevance of precautionary cash holdings is inherently state-dependent and
critically shaped by crisis-specific constraints.

More broadly, the findings refine the conventional view of precautionary cash demand
by showing that heightened uncertainty alone does not lead to significantly higher cash
holdings. Instead, precautionary liquidity emerges when abrupt cash flow disruptions coincide
with financing conditions that enable firms to build and retain cash buffers. By documenting
sharply different cash-holding responses across financial and real-economy crises within a
stable institutional framework, our study advances the understanding of corporate liquidity
management under extreme macroeconomic conditions.

2. THEORETICAL BACKGROUND AND HYPOTHESES DEVELOPMENT
2.1. Theoretical Background

In an idealized benchmark in which capital markets operate without frictions,
information asymmetries, agency conflicts, or transaction costs, corporate liquidity choices
would be irrelevant to firm value. In such a setting, firms could costlessly raise external funds
whenever profitable investment opportunities arise, and holding cash would neither confer
benefits nor impose opportunity costs, given the absence of liquidity premia. Under these
assumptions, the proportion of assets retained as cash and cash equivalents would have no
bearing on corporate valuation or investment efficiency (Harford, 1999; Opler et al., 1999).

Real-world capital markets, however, depart markedly from this frictionless paradigm.
Firms face financing constraints, costly access to external capital, asymmetric information, and
uncertainty regarding future cash flows and investment opportunities. As a result, internal
liquidity becomes an economically meaningful component of corporate financial policy. When
access to external funding is limited or delayed, firms may be unable to undertake all positive
net present value (NPV) projects solely through capital markets, thereby rendering cash
management a central mechanism for smoothing investment and sustaining operations over
time (Opler et al., 1999; Harford, 1999; Almeida, Campello, & Weisbach, 2004).

A substantial body of literature has therefore developed to explain why firms hold cash
assets despite their relatively low return. Prior studies identify several distinct, though not
mutually exclusive, motives for liquidity retention. A primary rationale is precautionary: firms
accumulate cash to buffer against unanticipated adverse shocks to operating cash flows, thereby
reducing the likelihood of underinvestment during periods of financial stress. In addition, firms
hold cash for transactional purposes, using liquid assets to meet routine payment obligations,
manage working capital needs, and reduce the costs associated with frequent external financing.
A further motive is speculative, whereby firms retain liquidity to respond quickly to unexpected
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investment opportunities or favorable market conditions without incurring financing delays or
costs (Keynes, 1936; Opler et al., 1999; Dittmar et al., 2003; Bates et al., 2009).

While liquidity provides important benefits, maintaining large cash balances is not
costless. One fundamental cost arises from forgone investment opportunities, as cash held is
not deployed into potentially higher-yielding productive assets (Dittmar et al., 2003). Beyond
opportunity costs, excessive cash may also lead to value losses due to agency problems.
Because cash is readily accessible and subject to managerial discretion, it may facilitate
inefficient behavior by self-interested managers. From this perspective, liquidity exacerbates
agency conflicts, particularly in firms with weak governance structures (Jensen & Meckling,
1976, Harford, 1999; Dittmar et al., 2003).

More recently, tax considerations have been identified as an additional and distinct
driver of cash accumulation, especially for multinational corporations (MNCs). In many
jurisdictions, firms face differential tax treatment of domestic and foreign earnings, creating
incentives to retain profits abroad. Under worldwide taxation systems with deferral provisions,
as historically applied in countries such as the United States prior to the 2017 Tax Cuts and
Jobs Act (TCJA), MNCs can defer domestic tax on foreign income until those earnings are
repatriated. As repatriation often triggers additional tax payments, firms may prefer to retain
foreign earnings overseas, either as cash assets or through reinvestment in foreign operations
(Pinkowitz et al., 2016; Harford et al., 2017).

2.2. Hypotheses Development

Among the determinants of cash holdings, the standard precautionary motive introduced
by Keynes (1936) remains the most widely accepted explanation for firms’ tendency to increase
liquidity in uncertain contexts, particularly when external financing is costly or limited. Within
this framework, firms retain cash as a form of self-insurance, enabling them to absorb adverse
shocks to operating cash flows, reduce reliance on costly external financing, and maintain
financial flexibility when access to capital markets becomes constrained (Keynes, 1936; Opler
et al., 1999; Almeida et al., 2004; Bates et al., 2009; Almeida et al., 2014).

Importantly, recent empirical evidence indicates that uncertainty alone does not translate
into higher observed cash balances. In particular, the empirical manifestation of precautionary
liquidity accumulation depends on whether firms can simultaneously generate or raise funds.
As a result, the extent and timing of cash accumulation are shaped by the nature of the crisis,
the channel through which it affects firms, prevailing conditions in external capital markets,
and the cost of carrying cash (Mortal et al., 2020; Moraes et al., 2025).

Systemic crises vary markedly in their origins and transmission channels, with direct
implications for firms’ liquidity needs and their capacity to meet precautionary demand. Crises
rooted in the financial system primarily operate through disruptions to credit intermediation,
higher borrowing costs, and reduced supply of external finance. By contrast, real-economy
shocks directly undermine firms’ operating conditions by compressing revenues, disrupting
production processes, and amplifying short-term cash flow volatility. These structural
differences are critical for explaining why cash-holding behavior may diverge substantially
across crisis episodes, even when aggregate economic conditions are comparably adverse.

Beyond differences in the origin of systemic shocks, recent research emphasizes that the
timing and speed at which liquidity needs materialize play a central role in shaping firms’
financial responses. During the Subprime Crisis of 2007-2009, firms exhibited heightened
aggregate demand for liquidity, as evidenced by increased drawdowns of bank credit lines
documented by Ivashina and Scharfstein (2010). However, liquidity pressures during that
episode unfolded gradually over an extended period. In contrast, the COVID-19 shock caused
an abrupt, simultaneous disruption to firms’ operating cash flows, triggering an immediate
surge in liquidity demand across a wide range of firms and industries (Acharya & Steffen,
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2020). This temporal distinction is critical for understanding why precautionary motives may
translate into markedly different observable cash-holding responses across crisis episodes.

The Subprime Financial Crisis was a shock that began in the financial sector. It
gradually spread as credit markets deteriorated and financial intermediaries weakened.
Securitized lending broke down, bank balance sheets eroded, and lending standards tightened.
This made it harder for firms to get external finance (Ivashina & Scharfstein, 2010). However,
these effects developed unevenly over time and varied across firms. The crisis did not
immediately cause a sudden collapse in firms’ cash flows. Instead, liquidity pressures built up
as refinancing risks grew, and credit conditions worsened.

In this context, the precautionary motive is shaped by countervailing forces. Rising
uncertainty and financing frictions increase firms’ desired demand for liquidity. At the same
time, these frictions limit firms’ ability to accumulate cash. They curtail external funding and
redirect internal resources toward debt service and balance-sheet adjustments. The Subprime
crisis unfolded gradually. Early, targeted policy measures stabilized financial institutions and
helped restore market functioning. These steps likely mitigated acute liquidity shortages for
many firms, especially larger or more creditworthy ones.

Consequently, adjustments in cash holdings during the Subprime episode are expected
to be heterogeneous and spread over time rather than concentrated in a sharp, contemporaneous
increase. When aggregated across firms and periods, the precautionary motive may therefore
appear empirically attenuated during the core years of the Subprime crisis, despite elevated
uncertainty. These arguments jointly imply that, during the Subprime crisis, the conditions
necessary for precautionary cash accumulation were only partially satisfied, limiting the extent
to which heightened uncertainty translated into higher corporate cash holdings. Based on the
foregoing discussion, we formulate the following hypothesis:

Hypothesis 1: Ceteris paribus, companies' corporate cash holdings do not increase
significantly during the Subprime Financial Crisis.

By contrast, the COVID-19 crisis represents a fundamentally different systemic shock.
It originated outside the financial system and quickly impacted firms’ operating environments.
The pandemic triggered an immediate and broad contraction in economic activity through
lockdowns, mobility restrictions, supply-chain disruptions, and falling demand. Unlike
financially driven crises, the COVID-19 shock depressed firms’ cash inflows while most
operating and financial obligations remained inflexible in the short term. As a result, many
industries faced sharply higher near-term liquidity needs. In these circumstances, internal
liquidity became a critical buffer against operational disruptions, covenant breaches, and
insolvency risk (Acharya & Steffen, 2020).

Moreover, because the pandemic was exogenous, economy-wide, and highly uncertain,
it intensified concerns about both the magnitude and duration of cash flow losses. As a result,
firms faced heightened uncertainty regarding internal liquidity. In this context, while external
financing could supplement internal liquidity, it was still an imperfect substitute, even for firms
with established access to capital markets. These conditions directly increased precautionary
motives, prompting firms to rapidly accumulate cash to ensure operational continuity and
maintain strategic flexibility. At the same time, unprecedented monetary and fiscal
interventions during the pandemic, such as large-scale liquidity provision, credit facilities, and
highly accommodative financing conditions, alleviated funding constraints. This support
enabled firms to meet their precautionary liquidity needs more effectively than in previous
crises. Altogether, these causal factors led the COVID-19 shock to create conditions in which
precautionary motives caused a rapid, significant, and empirically observable increase in
corporate cash holdings. Accordingly, we formulate the following hypothesis:

Hypothesis 2: Ceteris paribus, companies' corporate cash holdings increase
significantly during the COVID-19 Pandemic.

www.congressousp.fipecafi.org



2 6 o Theme: Accounting, Technology and Sustainability: shaping the future
research and practice

USP International
Conference on Accounting

3. RESEARCH METHODOLOGY
3.1. Sample

To empirically test the research hypotheses, we construct an unbalanced panel dataset
of publicly traded firms included in the S&P 500 index over the period from 2004 to 2024.
Firm-level financial data are obtained from the Refinitiv Eikon database. The S&P 500
comprises the 500 largest U.S. companies by market capitalization and spans 11 major sectors
of the economy. Consistent with standard practice in the corporate finance literature, financial
and utility firms are excluded from the sample. Financial institutions typically hold cash to
comply with regulatory capital requirements rather than for operational or precautionary
purposes, whereas utility firms' cash positions are largely influenced by sector-specific
regulatory constraints (Opler et al., 1999).

After applying these exclusions, the final sample comprises 378 firms and 6,185 firm-
year observations in a panel data set covering the 2004—2024 period. To mitigate the influence
of extreme values, all continuous variables are winsorized at the 1st and 99th percentiles of
their respective distributions. Industry classification is based on the Global Industry
Classification Standard (GICS).

3.2. Definition of Variables
3.2.1. Dependent Variable

The dependent variable in this study is firms’ cash holdings, measured as in Opler et al.
(1999) and Dittmar et al. (2003). Cash holdings are computed as the ratio of cash and cash
equivalents to net assets, where net assets are defined as total assets minus cash and cash
equivalents. Detailed definitions and comprehensive descriptions of all variables used in the
analysis are presented in Table 1. All the Tables of this paper are located after the References.

INSERT TABLE 1 HERE

3.2.2. Crisis Period Indicators

Crisis periods serve as the primary explanatory variables and are operationalized as
binary indicators that represent episodes of systemic economic stress. Recessionary periods are
identified using Hamilton’s (2024) Econbrowser Recession Indicator Index, which specifies the
quarters in which the U.S. economy enters a recession. Since the analysis employs annual data,
a calendar year is classified as a crisis year if at least one of its quarters is designated as
recessionary by the index. To distinguish between different crises, two separate crisis indicators
are constructed. The Subprime Crisis dummy equals 1 for 2007-2009 and 0 otherwise, capturing
the period associated with the global financial crisis originating in the U.S. financial system.
The COVID-19 dummy equals 1 for 2020 and 0 otherwise, reflecting the economic disruption
caused by the pandemic.

3.2.3. Control Variables

In this subsection, we briefly describe the firm-specific variables included as control
variables in the empirical analysis and identified in the literature as key determinants of
corporate cash-holding behavior.

Firm Size: Larger firms are generally expected to maintain lower cash balances relative
to their size, reflecting economies of scale in liquidity management and greater access to
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external financing. Consequently, firm size is hypothesized to be negatively related to cash
holdings. In this study, firm size is measured by the natural logarithm of total assets (Opler et
al., 1999; Dittmar et al., 2003; Bates et al., 2009).

Cash Flow Risk: Greater volatility in cash flows is expected to increase firms’ liquidity
risk exposure and, consequently, strengthen incentives to hold cash buffers, consistent with the
precautionary demand for cash (Opler et al., 1999; Ozkan & Ozkan, 2004; Bates et al., 2009).
Accordingly, a positive association is expected between cash flow risk and cash levels. Cash
flow risk is measured as the five-year rolling standard deviation of the cash flow-to-total assets
ratio for each firm-year between 2004 and 2024, requiring at least 3 non-missing observations.

Growth Opportunities: Firms endowed with substantial growth opportunities typically
face heightened financing needs, as they seek to preserve financial flexibility and avoid
dependence on external capital markets. Holding adequate cash reserves allows such firms to
fund profitable investment opportunities internally and to reduce the risk of forgoing value-
enhancing projects due to financing constraints. Accordingly, a positive association is
anticipated between cash holdings and growth opportunities (Opler et al., 1999; Dittmar et al.,
2003; Ozkan & Ozkan, 2004; Bates et al., 2009). Growth opportunities are measured by sales
growth, defined as the firm’s annual percentage change in sales (Moraes et al., 2025).

Dividends: Firms that distribute dividends generally possess greater flexibility to adjust
their payout policies and, if necessary, accumulate liquidity by reducing or suspending dividend
payments (Opler et al., 1999; Dittmar et al., 2003; Ozkan & Ozkan, 2004). Consequently,
dividend-paying firms are expected to maintain lower cash balances relative to non-dividend-
paying firms, as dividends represent an alternative use of internal funds. Consistent with prior
studies (e.g., Opler et al., 1999; Dittmar et al., 2003), dividend policy is captured by a binary
indicator that equals 1 in years when a firm pays dividends and 0 otherwise.

Equity Issuance: In periods of financial distress, firms often issue equity to strengthen
liquidity positions and increase cash reserves, especially when bank financing is limited.
Because this newly raised equity capital is typically retained to address funding uncertainty,
equity issuance is generally positively associated with cash holdings. Net equity issuance
divided by total assets (Pinkowitz et al., 2016) is used to measure this variable.

Short-Term Debt: Short-term debt serves as a flexible financing instrument that
enables firms to adjust their liquidity positions. Firms often use short-term borrowing to manage
cash needs, suggesting that greater reliance on short-term debt may reduce the need to maintain
cash balances. Therefore, an inverse relationship is expected between cash holdings and short-
term debt, as measured by the ratio of total short-term debt to total assets (Almeida et al., 2004).

Tangibility: Firms with a relatively high share of tangible assets generally face a lower
need to maintain cash balances, as these assets can be liquidated or pledged as collateral when
liquidity needs arise. Accordingly, a negative relationship is expected between asset tangibility,
measured as the ratio of property, plant, and equipment to total assets, and cash reserves (Ozkan
& Ozkan, 2004; Faulkender et al., 2019).

Net Working Capital (NWC): Firms may rely on non-cash liquid assets as an
alternative source of liquidity when facing temporary cash shortfalls. Because these assets can
typically be converted into cash at relatively low cost compared with less liquid assets, they
serve as close substitutes for cash holdings. Consequently, a negative relationship is anticipated
between NWC, measured as the ratio of non-cash current assets minus current liabilities to total
assets, and cash reserves (Opler et al., 1999; Ozkan & Ozkan, 2004; Bates et al., 2009).

Profitability: Firms that generate higher operating profits tend to face fewer internal
financing constraints and enjoy greater financial flexibility. Strong profitability enhances a
firm’s capacity to retain earnings, reduce reliance on external debt, and accumulate liquidity
buffers, thereby supporting higher cash balances. From this perspective, profitability is
expected to be positively associated with cash holdings, as internally generated funds lower the
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marginal cost of liquidity retention. Consistent with this reasoning, firm profitability is proxied
by Return on Assets (ROA), measured as operating income scaled by total assets (Faulkender
et al., 2019; Moraes et al., 2025).

Capital Expenditures (Capex): Firms that engage more intensively in investment
activities typically deploy internal funds toward capital projects, thereby reducing the resources
available for liquidity accumulation. As a result, higher levels of capital expenditure are
expected to be associated with lower cash balances, reflecting the trade-off between investment
and precautionary savings. Consistent with this view, investment intensity is proxied by capital
expenditures scaled by total assets, capturing the extent to which firms allocate financial
resources to long-term asset formation rather than to cash retention (Bates et al., 2009;
Pinkowitz et al., 2016; Faulkender et al., 2019).

3.3. Regression Specification

In our regression specification, we include firm fixed effects to control for unobserved,
time-invariant heterogeneity across firms (Mortal et al., 2020). We do not include year fixed
effects in the baseline specification because the key explanatory variables, indicators for the
Subprime Financial Crisis and the COVID-19 Pandemic, capture economy-wide shocks
occurring at specific points in time and affecting all firms. Including year fixed effects would
mechanically absorb these crisis indicators, substantially attenuating their coefficients and
obscuring the macroeconomic variation of interest. Accordingly, identification relies on within-
firm variation in cash holdings across crisis and non-crisis periods, conditional on firm fixed
effects and observed controls. The baseline estimates are subsequently evaluated across a range
of alternative specifications to assess the stability of the results with respect to measurement
choices, dynamic considerations, and the timing of crisis episodes.

Equation 1 presents the baseline empirical model used to evaluate the study’s research
hypotheses within the firm fixed-effects framework described above.

Cash;, = By + B1 Subprime Crisis Dummy; + B, Covid 19 Crisis Dummy;, +
p3 Firm Size; . + B, Cash Flow Risk;, + s Growth Opportunities; ; +
Pe Dividend Dummy; . + B, Equity Issuance;; + g Short Term Debt; . +
Py Tangibility; . + p1o Net Working Capital; , + 11 ROA;, +
P12 Capital Expenditure;; + a; + €,

As previously explained, the variables of interest are the Subprime Crisis Years and the
COVID-19 Crisis Years. The coefficients of the crises are expected to be positive and
statistically significant, in line with the research hypothesis.

Prior to conducting the regression analysis, pairwise correlations and multicollinearity
were assessed using Pearson correlation coefficients and Variance Inflation Factors (VIFs).
These results are not reported due to space constraints. The analysis demonstrates that
correlations among the explanatory variables are moderate and that all VIF values are well
below conventional thresholds. Therefore, multicollinearity is unlikely to influence the
regression estimates, and all variables are retained in the empirical analysis.

4. RESULTS
4.1. Descriptive Statistics

Table 2 presents descriptive statistics for the variables used in the empirical analysis.
This offers an initial view of firms’ liquidity positions, financial attributes, and exposure to
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crisis periods. Panel A presents summary statistics for each variable. Panel B displays the mean
values and the number of observations for each variable across industries.

INSERT TABLE 2 HERE

Firms, on average, hold cash and cash equivalents equal to 9.7% of total assets and
12.3% of net assets. The median for these ratios, at 7.0% and 7.5%, is lower, indicating that
most firms hold less cash, while a few maintain high balances. This right-skewed distribution
highlights that a minority of firms drives up the mean. Regarding crisis indicators, the Subprime
and COVID-19 dummies have means of 12.9% and 5.5%, respectively, reflecting the
proportion of firm-year observations during each crisis. Firm size, measured as the natural
logarithm of total assets, shows limited dispersion compared to other variables, with a mean of
23.28 and a standard deviation of 1.41. This distribution suggests the sample primarily
comprises very large firms, as expected given the focus on U.S. S&P 500 corporations. Cash
flow risk has a low mean of 4.5% but displays substantial variation across firms.

Growth opportunities show substantial dispersion, indicating heterogeneity in firms’
investment prospects. Dividend payments are common, with approximately 72.9% of firm-year
observations involving dividend payouts. Equity issuance and net working capital both display
negative mean values, suggesting that, on average, firms are net repurchasers of equity and that
non-cash working capital components often substitute for cash. Tangibility averages 53.5%,
indicating that tangible assets constitute a significant portion of firms’ balance sheets, while
return on assets averages 8.1%, consistent with economically meaningful profitability levels.
Capital expenditures average 5.0% of assets and remain relatively modest, though their
dispersion suggests economically meaningful cross-firm variation in investment intensity.

Panel B reveals economically meaningful heterogeneity in cash holdings, measured as
cash and cash equivalents relative to net assets, across sectors, relative to the full-sample
average of 12.3%. Firms in the Information Technology sector exhibit the highest liquidity
buffers, holding on average 19.2% of net assets in cash, followed by Health Care at 16.0% and
Consumer Discretionary at 15.8%. By contrast, firms in Consumer Staples and Materials
maintain considerably lower cash ratios, averaging 6.8% and 7.0% of net assets, respectively.

In sequence, Figure 1 shows the time-series pattern of average cash holdings relative to
net assets from 2004 to 2024.

INSERT FIGURE 1 HERE

Figure 1 shows that during the Subprime crisis, average cash holdings did not rise
immediately. Instead, cash ratios in 2007 and 2008 remain below both the long-run trend and
the full-sample average. A marked increase appears only in 2009, aligning with the later stages
of the crisis and the implementation of large-scale monetary and fiscal measures. In contrast,
the COVID-19 episode exhibits a distinctly different pattern. In 2020, cash holdings surged,
reaching the highest level in the sample, averaging about 16.8% of net assets. This pronounced
spike stands out compared to previous years and the historical trend, reflecting a swift and
strong precautionary response to a shock marked by severe uncertainty and sudden revenue
loss. The subsequent decline in 2021 indicates a partial normalization of liquidity as
macroeconomic conditions stabilized.

Collectively, the evidence in Figure 1 highlights substantial heterogeneity in the timing
and magnitude of liquidity adjustments across crisis episodes. While the COVID-19 shock is
associated with an immediate and concentrated increase in cash holdings, the Subprime crisis
is characterized by initially lower liquidity levels and a more gradual, lagged response. These
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contrasting dynamics suggest that differences in the nature, intensity, and timing of crisis-
related shocks may be central to understanding heterogeneity in firms’ liquidity responses.

4.2. Cash Holdings Regressions

Table 3 presents the regression results of Equation 1 estimated with firm fixed effects.
Robust standard errors, clustered at the firm level, are reported in parentheses.

INSERT TABLE 3 HERE

The regression estimates in Table 3 show that firms’ liquidity responses varied
significantly across different crises, as predicted in Section 2. Specifically, the coefficient for
the Subprime crisis dummy is positive but not statistically significant. This result indicates that,
on average, firms did not increase their cash holdings during the 2007-2009 financial crisis.
The lack of statistical significance and the small estimated effect both indicate that higher
uncertainty during the Subprime crisis did not lead to a meaningful increase in cash assets.
These findings directly support the first hypothesis.

As articulated in the theoretical framework, the Subprime crisis originated within the
financial system and propagated primarily through disruptions to credit intermediation. While
heightened uncertainty and tightening lending standards increased firms’ desired demand for
liquidity, these same frictions simultaneously constrained firms’ capacity to accumulate cash.
External financing became more costly and less accessible, while internal funds were
increasingly diverted toward meeting existing financial obligations and stabilizing firms’
balance sheets. In this environment, the precautionary cash demand was likely latent rather than
directly observable in balance-sheet outcomes. Moreover, the gradual and uneven unfolding of
the crisis, combined with targeted policy interventions aimed at stabilizing banks and restoring
market functioning, mitigated acute, economy-wide cash flow collapses for many firms. As a
result, liquidity pressures intensified heterogeneously and over time rather than materializing
as an immediate aggregate shock to operating cash flows.

In contrast, the results for Hypothesis 2 reveal a markedly different and economically
significant pattern. The coefficient on the COVID-19 indicator is estimated at 0.037 and is
statistically significant at the 1% level, indicating an increase in cash holdings during the
pandemic year. As cash holdings are measured as cash and cash equivalents scaled by net assets,
this result implies that, all else equal, firms increased their cash-to-net-assets ratio by
approximately 3.7 percentage points in 2020. This evidence supports the second hypothesis,
indicating that firms accumulated substantially higher cash buffers in response to the COVID-
19 shock. Notably, the estimated effect is both statistically significant and economically
meaningful, reflecting a pronounced shift in firms’ cash policies during the pandemic.

The COVID-19 Pandemic represented an abrupt, exogenous disruption. It directly and
simultaneously compressed firms’ operating cash flows across a wide range of industries.
Lockdowns, mobility restrictions, supply chain interruptions, and demand collapses led to an
immediate and severe contraction in revenues. Meanwhile, a large share of operating and
financial obligations remained rigid in the short run. Under these conditions, internal liquidity
assumed an unusually high marginal value. It served as a buffer against insolvency risk,
covenant violations, and operational discontinuity.

Crucially, unlike during the Subprime crisis, firms’ ability to satisfy precautionary
liquidity demand during COVID-19 was not uniformly constrained by financing frictions. On
the contrary, unprecedented monetary and fiscal interventions played a key role. Expansive
liquidity provision, credit guarantees, and accommodative capital market conditions
substantially eased funding constraints. These measures enabled firms to raise external funds
even amid severe uncertainty. This institutional backdrop allowed firms to respond to
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heightened cash buffer needs. Sharply elevated liquidity needs and enhanced access to funding
channels created an environment in which precautionary motives led to higher observed cash
balances. The positive and statistically significant COVID-19 coefficient thus reflects both the
intensity of the real-economy shock and the institutional conditions that facilitated
precautionary cash accumulation.

Taken together, the empirical results provide evidence that corporate cash-holding
behavior during crises is highly contingent on nature and transmission of the underlying shock.
While both crises were characterized by elevated uncertainty, only the COVID-19 episode
created conditions in which precautionary motives led to a large and economically meaningful
increase in cash holdings. These findings reinforce the central insight of the theoretical
framework that uncertainty alone is insufficient to explain crisis-period liquidity behavior.
Instead, the interaction between liquidity demand, cash flow disruption, and firms’ capacity to
accumulate funds determines whether precautionary motives become empirically observable.

The estimated coefficients for the firm-level control variables are largely consistent with
theoretical predictions and empirical evidence from the cash-holdings literature. Firm size
exhibits a negative and significant association with cash holdings at the 1% level, indicating
that larger firms hold lower cash balances relative to total assets. This evidence aligns with the
view that larger firms benefit from economies of scale in cash management, as documented by
Opler et al. (1999), Dittmar et al. (2003), Bates et al. (2009), and Faulkender et al. (2019).

Cash flow risk is positive and significant at the 1% level, supporting the precautionary
motive for holding cash. Firms facing more volatile cash flows hold larger buffers to avoid
underinvestment and distress. This finding supports the findings of Opler et al. (1999) and Bates
et al. (2009) on the role of cash flow uncertainty in liquidity demand.

Growth opportunities, measured by sales growth, are not significantly related to cash
holdings. The coefficient is negative but not statistically different from zero. This suggests that
within-firm changes in sales growth do not affect cash buffers. Sales growth can be a noisy,
backward-looking measure of investment prospects compared to market-based metrics like
Tobin’s Q. Also, the effect may be absorbed by capital expenditures or firm fixed effects if
actual investments already reflect liquidity needs.

Unlike other significant variables, the dividend dummy variable is not statistically
significantly associated with cash holdings. This shows that dividend payments, though they
use internal funds and provide a margin for liquidity adjustment, are not used as an active or
immediate tool for managing cash buffers. Dividend policy reflects persistent distribution
choices. Firms mainly manage short-run liquidity through balance sheet changes and financing,
not through sudden payouts.

Equity issuance shows a positive, statistically significant coefficient at the 1% level,
indicating that firms raising equity capital tend to retain a substantial portion of the proceeds in
cash. This pattern is consistent with the argument that equity issuance often precedes investment
and strengthens liquidity positions, particularly under conditions of heightened uncertainty or
constrained debt markets, as Pinkowitz et al. (2016) emphasize.

Short-term debt is not significantly related to cash holdings, suggesting that short-term
borrowing does not substitute for internal liquidity. This counters the substitution hypothesis
advanced by Almeida et al. (2004), which suggests that short-term liabilities may reduce cash
needs. Asset tangibility has a positive, significant effect at the 1% level, contrary to the usual
expectation of a negative link between tangibles and cash. Prior studies argue that tangible
assets lower cash needs by serving as collateral (Ozkan & Ozkan, 2004; Faulkender et al.,
2019). Here, higher asset tangibility is associated with greater cash. This may be because greater
capital intensity implies higher fixed costs and adjustment frictions, thereby raising
precautionary cash demand despite greater collateral.
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Net working capital is negative and significant at the 1% level, supporting the idea that
non-cash liquid assets can replace cash. The coefficient is large, so firms with more working
capital use less cash. This matches the substitution idea in Opler et al. (1999), Dittmar et al.
(2003), Ozkan and Ozkan (2004), and Bates et al. (2009).

Profitability, measured by ROA, is positively associated with cash holdings and
statistically significant at the 1% level. This result suggests that more profitable firms
accumulate larger cash balances through retained earnings. Within the fixed-effects framework,
the estimate indicates that improvements in operating performance over time are associated
with higher liquidity buffers, consistent with lower internal financing constraints and a reduced
marginal cost of holding cash.

Finally, capital expenditures have a positive, significant coefficient at the 5% level,
which runs counter to the normal expectation of a negative association between investment and
cash holdings (Bates et al., 2009; Pinkowitz et al., 2016). Firms that increase capital investment
also increase cash holdings instead of drawing down liquidity. This pattern suggests firms keep
precautionary buffers to ensure investment continuity, manage financing timing, or hedge
project risks.

4.3. Robustness Tests

In this subsection, several additional tests are conducted to assess the robustness of the
results previously presented.

4.3.1. Alternative Dependent Variable

The first robustness test, reported in Column (1) of Table 4, involves estimating the
same panel-data regression model using an alternative dependent variable. The new measure,
similar to that used by Ozkan and Ozkan (2004), Bates et al. (2009), Pinkowitz et al. (2016),
and Moraes et al. (2025), relates cash and cash equivalents to total assets rather than to net
assets. All other variables and the regression specifications in Equation (1) remain unchanged.

INSERT TABLE 4 HERE

Overall, the findings using the alternative cash measure align closely with those in Table 3.
The coefficients for the crisis dummies remain consistent: the Subprime crisis continues to
show a positive, though statistically insignificant, relationship with cash holdings, whereas the
COVID-19 dummy remains positive and significant at the 1% level. When cash holdings are
defined as cash and cash equivalents divided by total assets, the estimated COVID-19
coefficient of 0.024 indicates that, all else equal, firms raised their cash-to-assets ratio by
roughly 2.4 percentage points in 2020. As shown in Column (1) of Table 4, this consistency
demonstrates that the main results do not depend on whether cash is scaled by net assets or total
assets. Minor differences appear in the size and significance of some control variables.
Specifically, the influence of cash flow risk, asset tangibility, profitability, and equity issuance
1s somewhat larger in this model, and capital expenditures become statistically significant.

4.3.2. Lagged Denominator Specification

Building on the previous robustness check, we further assess the sensitivity of our
results by modifying the timing of the denominator in the cash holdings ratio. Specifically, we
employ the lagged value of net assets while keeping the contemporaneous numerator, cash and
cash equivalents. This adjustment mitigates a potential mechanical bias that can arise during
periods of sharp asset contractions, such as financial crises, where declines in total assets may
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artificially inflate the cash-to-assets ratio even when firms do not adjust their cash holdings. By
using the lagged denominator, we preserve variation in the dependent variable, thereby more
accurately capturing firms’ observed cash-holding adjustments under financial stress (Naiki &
Ogane, 2024).

The results from this specification, reported in Column (2) of Table 4, closely align with
the baseline findings. The coefficient on the Subprime crisis dummy remains statistically
insignificant and economically small, whereas the COVID-19 crisis dummy remains positive
and statistically significant at the 1% level. Taken together, these results indicate that the main
crisis-related patterns in cash holdings are preserved when the denominator of the cash ratio is
lagged, addressing concerns that the baseline estimates may be influenced by contemporaneous
movements in firms’ asset bases.

4.3.3. Lagged Specification of Explanatory Variables

As an additional robustness test, reported in Column (3) of Table 4, all explanatory
variables are lagged by one period, except the two crisis indicator variables. This approach is
designed to mitigate potential endogeneity concerns. Employing lagged values helps limit
reverse causality. It reduces the possibility that the estimated relationships capture the influence
of contemporaneous cash holdings on firm-specific characteristics, rather than the effect of
those characteristics on firms’ liquidity decisions (Ozkan & Ozkan, 2004; Moraes et al., 2025).

The results from the lagged specification are consistent with the baseline findings. The
coefficients on the crisis indicators remain qualitatively unchanged: the Subprime crisis dummy
remains statistically insignificant, whereas the COVID-19 dummy remains positive and highly
significant. Column (3) of Table 4 indicates that the baseline results are not driven by
contemporaneous simultaneity between cash holdings and firm characteristics. When lagged
values are employed, some attenuation in the magnitude and statistical significance of control
variables is observed.

4.3.4. Generalized Method of Moments (GMM) model

As an additional robustness check, we employ a dynamic panel estimator based on the
Generalized Method of Moments (GMM). The use of a dynamic GMM framework is motivated
by the strong persistence typically observed in cash holdings and by concerns that firm fixed
effects estimators may be biased in dynamic settings. In particular, cash holdings are likely to
be jointly determined with key firm characteristics, such as leverage and payout policies,
reflecting both past liquidity choices and contemporaneous financing and investment decisions.
When combined with unobserved firm-specific heterogeneity and the inclusion of lagged
dependent variables, these features can lead to biased estimates under standard fixed effects
approaches (Ozkan & Ozkan, 2004; Moraes et al., 2025).

The GMM framework addresses these concerns by utilizing internal instruments derived
from lagged values of potentially endogenous variables and by removing firm-level fixed
effects under appropriate moment conditions. This methodology is particularly suitable for
dynamic panel settings where regressors may be endogenous or predetermined, provided the
instrument set is valid. Table 5 presents the results from a two-step system GMM estimation,
which explicitly accounts for persistence in corporate cash holdings and potential endogeneity
among firm-level regressors.

INSERT TABLE 5§

The coefficient on the lagged dependent variable is positive and significant at the 1%
level, indicating substantial persistence in cash holdings and gradual adjustment of firms’
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liquidity positions over time. Turning to the crisis indicators, the dynamic estimates closely
mirror those obtained under firm fixed effects specifications. The coefficient on the Subprime
Crisis dummy remains statistically insignificant, indicating that, once persistence and potential
endogeneity are taken into account, firms did not increase cash holdings during the 20072009
episode. By contrast, the coefficient on the Covid-19 Crisis dummy is positive and statistically
significant at the 1% level, providing robust evidence that firms accumulated substantially
higher cash buffers during the pandemic. These estimates remain stable in both static and
dynamic specifications. This suggests that the documented asymmetry in liquidity responses is
less likely to be materially affected by dynamic panel bias or endogeneity concerns.

Standard diagnostic tests were implemented to evaluate the validity of the dynamic
specification. The Arellano—Bond test rejected the null of no first-order serial correlation in first
differences, consistent with expectations for a correctly specified dynamic panel model.
However, the test did not reject the null hypothesis of no second-order serial correlation at
conventional significance levels. These results support the validity of the moment conditions
that justify the use of lagged instruments.

Instrument validity is further evaluated using the Hansen test of overidentifying
restrictions, which produces a p-value of 0.037 and indicates some sensitivity of the results to
the instrument set. The Sargan test also rejects the null of overidentifying restrictions, a result
commonly observed in two-step GMM estimations, given its sensitivity to heteroskedasticity.
These diagnostics, therefore, call for cautious interpretation of the estimates but remain
consistent with the overall pattern of results.

The difference-in-Hansen tests offer additional evidence concerning instrument
validity. The test for exogeneity of the GMM-style instruments in the levels equation does not
reject the null hypothesis of instrument exogeneity (p = 0.181), thereby supporting the
additional moment conditions required for system GMM estimation. In contrast, the difference-
in-Hansen test for the crisis dummies yields a p-value of 0.014, indicating some statistical
sensitivity to this exclusion restriction rather than a definitive violation. As these variables
represent exogenous, economy-wide shocks that are plausibly orthogonal to firm-level cash
management decisions, they are treated as strictly exogenous in the empirical specification.

4.3.5. Alternative Crisis Definitions

The precise timing of economic downturns is often debated, particularly when crises
unfold gradually rather than as discrete shocks. Consequently, our empirical results may be
sensitive to the timing of crisis periods. This issue is particularly salient for the Subprime crisis,
whose onset and duration have been characterized differently in the literature due to its
progressive transmission to the real economy and the persistence of its effects over time. To
ensure that our findings are not driven by a specific timing, we conduct robustness analyses
using alternative definitions of both the Subprime crisis and the COVID-19 period.

Specifically, following Chen, Chou and Lu (2018), and Naiki and Ogane (2024), we
first adopt a more restrictive definition that confines the Subprime crisis to the year 2008. This
narrower specification is motivated by the timing of the Great Recession: macroeconomic and
financial disruptions began emerging in the latter half of 2007 but had not yet fully affected
firm-level outcomes. As Chen et al. (2018) note, classifying 2007 as a full crisis year may
introduce contamination effects, since most firms’ financial performance during that year was
recorded prior to the widespread transmission of crisis conditions. In addition, we reclassify the
COVID-19 crisis dummy to take the value of 1 for 2020 and 2021, and 0 otherwise. Table 6
presents the results of the robustness analyses based on these alternative crisis definitions.

INSERT TABLE 6
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The results presented in Table 6 demonstrate that the primary conclusions remain robust
under alternative definitions of crisis periods. Restricting the Subprime crisis to 2008 yields an
insignificant estimated coefficient, suggesting that the lack of a significant increase in cash
holdings during the financial crisis is not attributable to including 2007 as a crisis year. In
addition, redefining the COVID-19 period to include both 2020 and 2021 results yields a
positive, highly significant coefficient, consistent with evidence of sustained precautionary cash
accumulation during the pandemic.

The estimated coefficients for the firm-level control variables are generally consistent
with those in the baseline specification, with most controls maintaining their signs and statistical
significance. Collectively, these results indicate that the empirical findings are robust to
variations in the definition of crisis periods.

5. CONCLUSIONS

The objective of this study is to examine how corporate cash holdings respond to
systemic shocks, using comparative evidence from the Subprime Financial Crisis and the
COVID-19 Pandemic. Using a panel dataset of large, nonfinancial and nonutility U.S. firms
included in the S&P 500 index over the 2004-2024 period, the analysis documents
systematically asymmetric liquidity responses across crisis episodes. In particular, cash
holdings do not exhibit a statistically or economically significant increase during the Subprime
Financial Crisis, whereas they exhibit a significant increase during the COVID-19 Pandemic.

The observed contrast indicates that increased uncertainty does not automatically lead
to higher cash balances. During the Subprime episode, which began in the financial sector and
spread mainly through disruptions to credit intermediation, firms did not raise cash holdings
despite heightened refinancing risk and stricter lending standards. The lack of a significant cash
response indicates that, for large publicly listed firms, precautionary liquidity demand did not
manifest as an immediate increase in cash holdings when shocks primarily affected financial
conditions rather than current operating cash flows. In contrast, the COVID-19 Pandemic
caused a sudden, widespread decline in revenues, which coincided with a substantial
accumulation of cash reserves. The size and statistical significance of this increase indicate a
marked change in liquidity management in response to shocks that directly reduce firms’
operating cash flows and intensify short-term liquidity requirements.

Collectively, the results demonstrate that corporate cash-holding behavior during
systemic crises depends significantly on the specific characteristics and transmission
mechanisms of the underlying shock. While both crises involved heightened uncertainty, only
the COVID-19 pandemic resulted in a significant increase in cash holdings. These findings
suggest that uncertainty alone is a necessary but insufficient condition for precautionary cash
accumulation. Instead, firms tend to adjust their liquidity positions primarily during periods
when shocks directly reduce operating cash flows and increase immediate liquidity
requirements, provided that firms maintain the ability to accumulate and preserve liquidity.

This study contributes to the literature on cash holdings and crisis management by
providing comparative evidence on how liquidity responses vary across systemic crises with
distinct origins and transmission mechanisms. By jointly examining the Subprime Financial
Crisis and the COVID-19 Pandemic within a unified institutional setting, the empirical results
indicate that precautionary cash demand is inherently state-dependent and does not
automatically result in higher observed cash balances during periods of heightened uncertainty.
The findings further indicate that precautionary cash buffers become empirically observable
when elevated cash flow risk coincides with conditions that allow firms to accumulate liquidity,
as observed during the COVID-19 Pandemic but not during the Subprime episode.

In addition to its academic contribution, this study offers a more precise economic
framework for interpreting firms’ cash policies under varying forms of systemic risk. From a
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managerial standpoint, the findings indicate that effective cash management during systemic
stress requires tailoring cash policies to the specific origins and transmission mechanisms of
the underlying shock, rather than treating liquidity buffers as a uniform safeguard against
uncertainty. Cash holdings serve distinct functions depending on whether disruptions arise
primarily in financing channels or in operating cash flows. Shocks originating in credit markets
primarily influence firms’ liquidity outcomes through financing constraints and refinancing
conditions, while shocks that directly impair revenues lead to a more pronounced accumulation
of cash buffers. This distinction explains why similar levels of uncertainty can produce
markedly different cash-holding patterns across crises, highlighting the need for contingency
planning that differentiates between financing risk and cash-flow risk, rather than relying on
uniform liquidity benchmarks across crisis environments.

The findings also have significant implications for policymakers. The contrast between
the two crises demonstrates that public interventions influence not only firms’ precautionary
liquidity incentives but also their ability to adjust cash holdings in response to systemic shocks.
During the COVID-19 pandemic, expansive monetary and fiscal measures appear to have eased
financing constraints and facilitated firms’ cash accumulation, while interventions during the
Subprime crisis were less directly reflected in corporate liquidity positions. This asymmetry
suggests that the effectiveness of policy responses depends on whether they address the
dominant constraint faced by firms, such as tight credit supply in financial crises or sudden
cash-flow disruptions in real-economy shocks. Therefore, policies focused primarily on
stabilizing financial intermediaries may have limited impact on firms’ liquidity behavior during
crises driven by revenue collapses, whereas measures that maintain firms’ access to funding
can play a central role in shaping corporate cash-holding responses.
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Figure 1. Time-Series Evolution of Corporate Cash Holdings (2004—2024)
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Notes: Figure 1 illustrates the time-series evolution of average corporate cash holdings for the sample firms over the period 2004-2024. Cash holdings are measured as cash
and cash Equivalents divided by total Assets net of cash and cash equivalents. Annual values correspond to the cross-sectional mean of firm-level cash ratios. The solid line
plots the observed annual averages, while the dashed line represents the linear time trend estimated over the full sample period.
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Table 1. Description of the variables
Variables Abbreviation Operational Definition
Cash Holdings Cash Cash and Cash Equlvalentg/(Total Assets — Cash and Cash
Equivalents).
Subprime Crisis Dummy Subprime Equals 1 for the Subprime crisis years 20072009, and 0
otherwise.
Covid-19 Crisis Dummy Covid-19 Equals 1 for the COVID-19 crisis year 2020, and 0 otherwise.
Size Size Natural logarithm of Total Assets

Measured as the five-year rolling standard deviation of the cash
Cash Flow Risk Cash Flow Risk flow-to-total assets ratio for each firm-year between 2004 and
2024, requiring at least 3 non-missing observations.

Growth Opportunities Growth Opportunities Measured as the firm’s annual percentage change in total sales.

Dividend Dummy DIV Equals 1 if dividends were paid in the year; 0 otherwise.
Equity Issuance Equity Issuance Calculated as Net Equity Issuance/Total Assets
Short-Term Debt STDEBT Calculated as Short-Term Debt/Total Assets
Tangibility Tangibility Calculated as Tangible Assets/Total Assets

Measured as the ratio of non-cash current assets minus current

Net Working Capital NWe liabilities to total assets,
Return on Assets (ROA) ROA Calculated as Net Income/Total Assets
Capital Expenditure Capex Calculated as Capital Expenditures/Total Assets

Notes: Table 1 presents the definitions, abbreviations, and operationalization of the variables used in the
empirical analysis. All continuous variables are winsorized at the 1st and 99th percentiles of their respective
distributions.
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Table 2. Descriptive Statistics

cl A

Variables Mean Median Stand. Dev. Min Max
Cash-to-Total-Assets 0.097 0.070 0.102 0.001 0.533
Cash Holdings 0.123 0.075 0.176 0.001 1.141
Subprime Crisis Dummy 0.129 0.000 0.340 0.000 1.000
Covid-19 Crisis Dummy 0.055 0.000 0.236 0.000 1.000
Size 23.282 23.355 1.410 18.815 26.394
Cash Flow Risk 0.045 0.024 0.071 0.003 0.531
Growth Opportunities 0.102 0.072 0.190 -0.420 1.251
Dividend Dummy 0.729 1.000 0.449 0.000 1.000
Equity Issuance -0.038 -0.020 0.091 -0.423 0.410
Short-Term Debt 0.036 0.019 0.045 0.000 0.248
Tangibility 0.535 0414 0.225 0.033 1.811
Net Working Capital 0.044 0.024 0.242 -0.354 0.598
ROA 0.081 0.074 0.106 -0.433 0.411
Capital Expenditure 0.050 0.036 0.045 0.004 0.252
Panel B
Variables Commuqlcatlon Const.lmer Consumer Energy Health Care Industrials Information Materials  Real Estate  Full Sample
Services Discretionary Staples Technology
Cash Holdings 0.137 0.158%** 0.068%** 0.077%** 0.160%** 0.089%** 0.192%** 0.070%** 0.083%** 0.123
Size 23.902%** 22.910%** 23.584%** 23 .048*** D3 1]3%** 23 .(036%**  22.688%** 23.242 23.012%** 23.282
Cash Flow Risk 0.530%** 0.053%** 0.023%** 0.077%** 0.058%** 0.028%** 0.067%** 0.037%** 0.018%** 0.045
Growth Opportunities 0.143%** 0.1271%** 0.058#** 0.124 0.126%** 0.077%** 0.149%** 0.081** 0.128%*** 0.102
Dividend Dummy 0.43]%** 0.557%** 0.85]#** 0.913%** 0.516%** 0.759% % 0.414%** 0.890%** 0.820%** 0.729
Equity Issuance -0,020%** -0.063%** -0.035 -0.020%**  .(0.028%*** -0.037 -0.050%**  -0.023***  (.028%*** -0.038
Short-Term Debt 0.0227%** 0.035 0.053%** 0.019%** 0.031%** 0.039%** 0.035 0.034 0.035 0.036
Tangibility 0.402%** 0.609%** 0.515%* 1.112%** 0.324%** 0.479%** 0.345%** 0.850%** 0.718%*** 0.535
Net Working Capital 0.006%** 0.065%** 0.010%** 0.013%** 0.086%** 0.057%** 0.073%** 0.064%**  _(0.038*** 0.044
ROA 0.053%** 0.103%** 0.091%** 0.060%** 0.068%** 0.080 0.090%** 0.067%** 0.032%** 0.081
Capital Expenditure 0.053 0.064%** 0.041%** 0.107%** 0.037%** 0.040%** 0.045%** 0.055%** 0.069%** 0.050
Observations (n) 327 805 702 411 971 1,293 1,001 451 224 6,185

Notes: Table 2 reports descriptive statistics for the variables employed in this study. The sample comprises firms included in the S&P 500 index, excluding financial and utility firms.
The final sample consists of 378 firms observed over the period 2004-2024, yielding a total of 6,185 firm-year observations. Variable definitions are provided in Table 1. Panel A
provides summary descriptive statistics for each variable, while Panel B reports sector-level averages and the corresponding number of firm-year observations for the cash holdings
variable and all control variables. Sectoral means are calculated using mean comparison tests relative to the full-sample average. ***, ** and * indicate statistical significance at the
1%, 5%, and 10% levels, respectively.
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Table 3. Firm Fixed Effects Estimates of Cash Holdings from Equation 1

Variables Coefficient
0.427%**
Constant (0.134)
. . 0.004
Subprime Crisis Dummy (0.005)
. o 0.037%**
Covid-19 Crisis Dummy (0.006)
Sive -0.017%**
(0.005)
] 0.421%**
Cash Flow Risk (0.074)
» -0.004
Growth Opportunities (0.009)
N 0.000
Dividend Dummy (0.008)
. 0.197%**
Equity Issuance (0.047)
0.004
Short-Term Debt (0.074)
- 0.128***
Tangibility (0.021)
' . -.0232%**
Net Working Capital (0.045)
0.256%**
ROA (0.054)
_ _ 0.176**
Capital Expenditure (0.086)
Observations 6,185
p value <0.001
Year Effects No
Adjusted R2 0.188

Notes: Table 3 reports firm fixed effects estimates of cash holdings from Equation 1. The dependent variable is
the ratio of cash and cash equivalents to net assets. The definitions of the other variables are provided in Table 1.
Robust standard errors clustered at the firm level are in parentheses. *, **, *** indicate the significance levels at
10%, 5% and 1% respectively.
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Table 4. Firm Fixed Effects Estimates of Cash Holdings: Robustness Tests with Alternative Measures and

Lagged Specifications
| 11 11
Variables Coefficient Coefficient Coefficient
Constant 0.345%** 0.455%** 0.452%**
(0.066) (0.099) (0.135)
Subprime Crisis Dumm; 0.001 -0.002 0.002
p Y (0.003) (0.003) (0.005)
. . 0.024%** 0.036%** 0.042%**
Covid-19 Crisis Dummy (0.003) (0.004) (0.006)
Siz -0.013%** -0.017%%* -0.017%%*
¢ (0.003) (0.004) (0.006)
. 0.211%** 0.289%*** 0.306%**
Cash Flow Risk (0.031) (0.054) (0.080)
.. -0.007 0.035%** 0.003
Growth Opportunities (0.005) (0.009) (0.011)
.. -0.003 -0.006 -0.005
Dividend Dummy (0.005) (0.006) (0.010)
Equity Issuance 0.088*** 0.273%** 0.051
quty (0.021) (0.035) (0.041)
-0.015 0.021 -0.016
Short-Term Debt (0.037) (0.047) (0.066)
Taneibilit 0.077%** 0.069%** 0.093%**
grotity (0.011) (0.014) (0.019)
. . -0.114%%** -0.119%%** -0.077*
Net Working Capital (0.021) (0.029) (0.042)
0.157%** 0.252%** 0.065
ROA (0.026) (0.037) (0.051)
. . 0.030 0.046 0.033
Capital Expenditure (0.044) (0.065) (0.078)
Observations 6,185 5,928 5,828
p value <0.001 <0.001 <0.001
Year effects No No No
Adjusted R? 0.181 0.204 0.082

Notes: Table 4 reports firm fixed effects estimates of Equation (1) under three alternative specifications designed
to assess the robustness of the baseline results presented in Table 3. Column (1) uses an alternative dependent
variable, defined as the ratio of cash and cash equivalents to total assets. Column (2) modifies the timing of the
denominator in the cash holdings ratio by scaling contemporaneous cash holdings with lagged net assets. Column
(3) presents estimates from a specification in which all firm-level explanatory variables, except the crisis indicator
variables, are lagged by one period to mitigate potential endogeneity concerns. The definitions of all variables are
provided in Table 1. Robust standard errors clustered at the firm level are reported in parentheses. *, **  **%*
indicate the significance levels at 10%, 5% and 1% respectively.
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Table 5. Dynamic Panel GMM Estimates of Corporate Cash Holdings

Variables Coefficient
0.516*
Constant (0.285)
0.487*+*
Cash t-1 (0.089)
. . -0.002
Subprime Crisis Dummy (0.008)
. o 0.032%**
Covid-19 Crisis Dummy (0.008)
Sive -0.020%*
(0.012)
. 0.057
Cash Flow Risk (0.145)
- 0.015
Growth Opportunities (0.032)
o -0.008
Dividend Dummy (0.024)
. -0.091
Equity Issuance (0.176)
-0.135
Short-Term Debt (0.306)
- 0.077**
Tangibility (0.037)
. . -0.080
Net Working Capital (0.119)
-0.195
ROA (0.185)
. . -0.111
Capital Expenditure (0.299)
Observations 3,926
» value <0.001
Year Effects No
Number of instruments 36
Number of Companies 378
Arellano—Bond AR (1) (p value) 0.000
Arellano—Bond AR (2) (p value) 0.070
Hansen test (p value) 0.037
Difference-in-Hansen (GMM instruments) (p value) 0.181
Difference-in-Hansen (IV instruments) (p value) 0.014

Notes: Table 5 reports two-step system GMM estimates of corporate cash holdings from Equation 1. The
dependent variable is the ratio of cash and cash equivalents to net assets. The specification includes the lagged
dependent variable to account for persistence in firms’ liquidity positions. The definitions of the remaining
variables are provided in Table 1. The lagged dependent variable and firm-level regressors are treated as potentially
endogenous and instrumented using their own lagged values, while the crisis dummies are treated as exogenous.
Inference is based on two-step GMM standard errors that are robust to heteroskedasticity and serial correlation. P-
values for the Arellano—Bond tests for first-order [AR(1)] and second-order [AR(2)] serial correlation, as well as
the Hansen and difference-in-Hansen tests of overidentifying restrictions, are reported at the bottom of Table
5.k Hk ¥ indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
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Table 6. Firm Fixed Effects Estimates of Cash Holdings under Alternative Crisis Definitions

Variables Coefficient
0.462%**
Constant (0.132)
o -0.004
Subprime Crisis Dummy (0.005)
Covid-19 Crisis Dummy (0.005)
Sine -0.019***
(0.005)
' 0.418%%
Cash Flow Risk (0.073)
5 -0.012
Growth Opportunities (0.009)
N 0.000
Dividend Dummy (0.008)
. 0.203%**
Equity Issuance (0.047)
0.010
Short-Term Debt (0.075)
o 0.126%**
Tangibility (0.021)
' , -0.232%%*
Net Working Capital (0.046)
0.2571%**
ROA (0.054)
‘ ‘ 0.188%*
Capital Expenditure (0.086)
Observations 6,185
p value <0.001
Year Effects No
AdeSted R2 0185

Notes: Table 6 reports firm fixed effects estimates of cash holdings from Equation 1 under alternative definitions
of the Subprime and COVID-19 crises. The Subprime crisis dummy is coded as 1 for 2008 and 0O otherwise,
following a restrictive definition of the Great Recession. The COVID-19 crisis dummy is coded as 1 for 2020 and
2021, and 0 otherwise. The dependent variable is the ratio of cash and cash equivalents to net assets. Definitions
of the other variables are provided in Table 1. Robust standard errors clustered at the firm level are in parentheses.
* wE ¥ indicate significance at the 10%, 5%, and 1% levels, respectively.
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