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Abstract
Theories of corporate liquidity demand build on the
notion that firms accumulate cash to safeguard their activ-
ities in the face of costly external finance. Monetary policy
provides a clear source of exogenous variation in the exter-
nal finance premium. Using high-frequency-identified
asset price surprises, I estimate the impact of European
Central Bank monetary policy shocks on euro area cor-
porate cash holdings over 2001–2019. Old firms with large
fixed assets react forcefully to expansionary shocks that
result in higher asset prices by reducing demand for pre-
cautionary liquidity, and access borrowing to finance tan-
gible investment in a second period. This is because these
firms are more exposed to valuation effects and can use
more debt when accommodating monetary policy is trans-
mitted through the revaluation of assets or, relatedly, when
the collateral constraints that they face are predominantly
asset-based, which appears to be the case for the euro area.
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1 INTRODUCTION

The bulk of the literature on monetary policy transmission via the corporate sector has been
mostly concerned with investment and exploited variation in firms’ balance sheet variables
to account for the heterogeneous effects of monetary policy shocks (e.g. Cloyne et al. 2018;
Jeenas 2019; Ottonello and Winberry 2020; Durante et al. 2022; Döttling and Ratnovski 2023).
For example, cash-rich firms have been found to be insulated from monetary policy because they
can finance investment with abundant internal resources anyway (Jeenas 2019).
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2 ECONOMICA

The available literature has not devoted attention to the impact of monetary policy innova-
tions on corporate cash itself, with a few exceptions (Deng and Yao 2021; Han and Wang 2023).
This is surprising for at least two reasons. First, optimizing firms take decisions on investment
and saving simultaneously (e.g. Acharya et al. 2007; Bacchetta and Benhima 2015).1 Second, and
central to the approach that I take in this paper, monetary policy operating via the credit chan-
nel affects net worth and the external finance premium, whose existence is often regarded as the
main reason why firms accumulate precautionary cash in the first place (e.g. Opler et al. 1999;
Almeida and Campello 2007; Bates et al. 2009; Denis and Sibilkov 2010; Lei et al. 2018; Falato
et al. 2022). A monetary shock that delivers a change in the external finance premium should also
alter current or future corporate liquidity demand, all else equal.

This paper studies the impact of the monetary policy of the European Central Bank (ECB) on
euro area firms’ cash holdings over the last two decades building on a representative firm-based
dataset developed in the framework of the Competitiveness Research Network (henceforth
CompNet) that covers a large number of European countries, nine one-digit macro-sectors, and
up to five class sizes defined in terms of the number of employees. CompNet data are aggregated
from all firms to provide variables at the year, country, one- or two-digit industry, and class-size
levels, while containing moments of the firm-level distributions (means, medians, percentiles and
standard deviations). This allows us to analyse firm heterogeneity within those aggregation levels.

Monetary accommodation operates in an environment with financial frictions, and is trans-
mitted through the revaluation of assets and net worth, which affects firms’ capacity to borrow,
as in some influential theoretical tradition (e.g. Bernanke et al., 1996). Exogenous monetary pol-
icy shocks are taken from Jarociński and Karadi (2020), who use a high-frequency approach and
conveniently differentiate between pure monetary and so-called information shocks—an aspect
that I will partly exploit in the empirical strategy. An expansionary policy shock increases net
worth and reduces the external finance premium, where net worth is here assumed to result mainly
from short-term movements in asset prices, for reasons that I explain below.2 The median firm
in each sector and class size reduces demand for liquid assets, here defined by the ratio of cash
and cash equivalents to total assets, because it expects to finance future tangible investment with
debt, consistent with the principle that asset liquidation value determines a firm’s debt capacity
(e.g. Barro 1976; Hart and Moore 1994; Kiyotaki and Moore 1997; Chaney et al. 2012).

This is the basic yet so far untested hypothesis that I put forward. I further innovate along a
number of dimensions.

First, and differently from the thin literature on the effects of monetary policy on corpo-
rate cash holdings (Deng and Yao 2021; Han and Wang 2023), I presume that some firms will
react more strongly than others. More precisely, I argue that collateral-abundant firms in each
sector and employment-based class size will adapt their liquidity demand more forcefully than
collateral-poor firms just because they are more exposed to valuation effects and can use more
debt to begin with.3 This is similar to Döttling and Ratnovski (2023), who study standard invest-
ment responses. For collateral, I use the capital stock (i.e. fixed assets) as a proxy, which also
captures redeployable assets available to the firm even if they are not necessarily pledged as collat-
eral (for a similar approach, see Winterberg 2025).4 The choice is driven by the fact that European
firms typically access unsecured debt. To test my proposition, I interact the monetary shock with
sector- and size-level characteristics focusing on asset-dependent collateral (or, for robustness,
firm age) so as to extrapolate the differential impact of monetary policy shocks across sectors and
employment-based class sizes characterized by different levels of fixed assets (or different shares
of either old or young firms).

Second, I start the analysis by looking specifically at the ECB’s asset price surprises, whether
stemming from a standard monetary or an information shock, because especially when the capital
stock is high, asset prices directly and linearly affect net worth and the external finance premium,
which in turn motivates the decision to hold more or less cash buffers out of precaution.5 By
contrast, given very high levels of debt in the average euro area firm, the short-term impact of
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EUROPEAN CENTRAL BANK ASSET PRICE SURPRISES 3

parallel interest rate surprises on net worth operates mainly via interest payments and financ-
ing gaps as a non-linear function of leverage (Bernanke et al. 1999). Moreover, their ultimate
effect on net worth is offset if, following a change in market interest rates, contemporaneous
asset prices move in the same direction in the case of information shocks, to which the euro area
seems to be particularly exposed (Altavilla et al. 2019; Jarociński and Karadi 2020).6 Because this
might still be an over-simplification of the credit channel of monetary policy, later in the paper,
I introduce interest rate along with asset price surprises, and exploit differences in results across
standard and information shocks to test for potential asymmetric effects of monetary policy on
corporate cash.7 My analysis offers much needed evidence on monetary policy transmission in
Europe across both listed and non-listed firms, thereby contributing to a stream of research that
is typically US-centred and restricted to the behaviour of listed firms.

The standard narrative put forward in the literature is that expansionary monetary policy
shocks relax financial constraints and hence trigger stronger responses from firms that are rel-
atively constrained to start with (e.g. Cloyne et al. 2018; Jeenas 2019; Durante et al. 2022). Yet
a subset of studies finds stronger responses from non-risky and allegedly less constrained firms
(Ottonello and Winberry 2020; Caglio et al. 2021). Overall, as noted in Ottonello and Win-
berry (2020), the issue remains theoretically ambiguous. This paper is specifically concerned
with heterogeneous financial frictions and with the effects of monetary policy conditional on the
prevailing type of collateral constraints. Along similar lines, Caglio et al. (2021) show that the sen-
sitivity of the marginal cost of funds to monetary policy shocks depends on the type of collateral
pledged by firms. Döttling and Ratnovski (2023) demonstrate that intangible firms have a muted
response to monetary policy because they do not benefit from the policy-induced revaluation of
assets, which equally suggests that the type of financial friction drives results. Building on this
latter literature, I argue that the evidence showing that high-fixed-assets firms significantly reduce
their liquidity demand in response to a monetary-policy-induced rise in asset prices (i.e. a posi-
tive asset price shock) indicates that the predominant financial friction in Europe is asset-based
collateral constraints, which are by definition more binding for firms with fewer assets. Relatedly,
the theoretical intuition is that expansionary monetary shocks that specifically increase the value
of assets have a modest effect on financial constraints if a firm does not own assets anyway, as in
Döttling and Ratnovski (2023). This implies that euro area low-collateral firms remain externally
constrained even after unexpected monetary accommodation if borrowers are normally asked
to pledge a minimum amount of assets. As such, my analysis offers—amongst others—a crude
methodology for verifying the nature of borrowing constraints and their distribution by firm type
in the absence of granular information based on debt contracts, as done elsewhere (Lian and
Ma 2021). One of the key contributions of this paper is to show that the response of corporate
cash sheds some light on the channels through which monetary policy affects the real economy.
Specifically, my results confirm the empirical relevance of the credit channel for the euro area.

Part of the argument is also that at high initial levels of the capital stock, firms release more
cash in response to expansionary monetary shocks because they have no efficient and/or viable
alternative to financing their subsequent marginal investment with external finance. This relates
to the opportunity cost of their cash holdings. It is here assumed, quite conventionally, that the
additional remuneration from holding cash reflects the marginal product of capital (MRPK) in a
standard Cobb–Douglas production function with decreasing returns to scale as in the theoretical
setup of Hsieh and Klenow (2009).8 To wit, each unit of cash matters insofar as it allows firms
to self-finance future investment, and is more valuable, the more profitable future investment. It
follows that low-MRPK firms featuring a very high-fixed-asset share tend to price each unit of
internal finance less, and should be prompted to release more precautionary cash in response to
expansionary monetary policy than their high-MRPK counterparts.

All in all, this paper shows that in the presence of asset-based collateral constraints, the ECB’s
positive asset price surprises with their strong informational content elicit a stronger negative cash
response from high-collateral firms, leaving them short on liquidity and in turn potentially more
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4 ECONOMICA

exposed to tightening cycles. In my robustness checks, I show that they release cash not because
they have reached the limit of their capital stock and would start dis-investing, but rather, as
hypothesized, because increased borrowing capacity induces them to engage in debt-financed tan-
gible investment one year after the shock, with the effect gradually diminishing over time after the
first-year peak. My findings are confirmed when accounting for firm age as opposed to collateral
if one plausibly assumes that older firms are endowed with more fixed assets than younger firms.
In sectors and class sizes with a high share of old firms, cash ratios fall in response to a positive
asset price shock just as it happens when the representative median firm in each sector and class
size has relatively high fixed assets each year. By contrast, my results show that young firms con-
tinue being dependent on their capacity to generate cash flows, and tend to exploit expansionary
monetary shocks to further accumulate internal finance.9 Most interestingly, the cash response
is not fully symmetric over the business cycle. Monetary policy shocks that reduce the value of
collateral tend to increase precautionary cash, as expected, but the effect is not as robust or quan-
titatively comparable to what happens under accommodating shocks. In this respect, the paper
offers also an analysis of whether the credit channel is symmetric, a largely under-investigated
topic with the exception of Perez-Orive et al. (2023).

The policy implications can hardly be over-stated. Monetary policy affects not only real out-
put but also corporate cash holdings. To the extent that internal funds are typically used to finance
intangible investment (e.g. Bates et al. 2009; Brown and Petersen 2011; Adler et al. 2019; Falato
et al. 2022), my findings indicate that the ECB’s policy choices bear an impact also on the supply
side, differently affecting a firm’s capacity to invest in productivity-enhancing projects, especially
after protracted monetary accommodation. High-fixed-assets firms (or sectors, given the nature
of my data) are bound to remain stuck in a low-productivity trap as unexpected monetary expan-
sions conveying positive information to financial markets leave them short on liquidity as well
as more leveraged, whereas standard monetary restrictions do not provide sufficient incentives
for the same firms to rebuild cash buffers, which would allow them to engage in self-financed
intangible investment looking ahead.10

The rest of the paper is structured as follows. Section 2 sets the paper in the context of the
available literature. Section 3 describes the data and the empirical strategy. Section 4 presents the
results and provides various robustness tests. Section 5 concludes.

2 RELATION TO THE LITERATURE

This paper relates to the fast-growing literature studying the impact of monetary policy in the
presence of financial frictions at the firm level. Existing studies have analysed the effects of mon-
etary policy shocks on either corporate investment (e.g. Cloyne et al. 2018; Jeenas 2019; Durante
et al. 2022; Ottonello and Winberry 2020; Döttling and Ratnovski 2023) or capital allocation
(e.g. Gopinath et al. 2017; Albrizio et al. 2024). There is a timidly emerging literature that is con-
cerned with the impact on corporate cash holdings. Deng and Yao (2021) study how changes
in Federal Funds rates affected US firms’ liquidity positions before the Global Financial Cri-
sis, finding that higher interest rates increase precautionary cash holdings. Han and Wang (2023)
look at the uncertainty that may come from policy innovations, and show that both monetary
policy uncertainty and tightening increase Chinese firms’ liquid assets, which again suggests a
strong precautionary motive for holding cash. My paper contributes to this emerging strand of
research by providing much needed evidence on the behaviour of euro area firms, and crucially,
by focusing on the effects of monetary policy on cash conditional on firm characteristics, which
is one of the paper’s main innovations.

I build on the credit channel, which is about the transmission of monetary policy in the
presence of financial frictions (e.g. Bernanke et al. 1996; Kiyotaki and Moore 1997). Impaired
access to external finance is a necessary condition for firms to hold cash out of precaution.
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EUROPEAN CENTRAL BANK ASSET PRICE SURPRISES 5

The mechanism triggered by monetary policy shocks relies extensively on the idea that collateral
pledging enhances a firm’s financial capacity (e.g. Barro 1976; Hart and Moore 1994; Chaney
et al. 2012), which should in turn affect liquidity demand. My approach is thus akin to studies
that have tried to isolate this transmission channel by looking at investment responses. Cloyne
et al. (2018) show, for example, that the response to monetary policy is stronger for firms that more
heavily rely on the liquidation value of their collateral. In their framework, collateral-dependence
is inferred from firm age. US young firms react more forcefully because changes in the interest
rate significantly condition asset prices and hence their access to asset-based borrowing, which is
indeed dominant among young US firms.

In this paper, I move away from a standard analysis of investment and explore contempo-
raneous cash management practices, albeit still in the framework of the monetary transmission
literature. Compared with the conventional view, I argue that asset-based borrowing would occur
only in the presence of sufficiently high levels of collateral in the form of fixed assets. Thus the
marginal effect of monetary policy on collateral-based borrowing is larger for firms with relatively
high capital stocks. For that reason, these firms reduce their demand for precautionary cash in
response to expansionary monetary shocks. Along similar lines, Döttling and Ratnovski (2023)
show that US firms with more intangible assets display a muted investment response to mon-
etary policy because intangible capital is less suited as collateral and these firms use less debt.
My approach is similar to theirs, while focusing on liquidity demand rather than on investment.
Cash management practices possibly provide for a neater identification of the nature and, relat-
edly, the relative importance of financial constraints because, differently from investment, the
decision to hold precautionary cash stems directly from the entrepreneur’s perception of the
external finance premium,11 which would be otherwise unobservable and hard to proxy in the
case of Europe.12

My analysis is strongly indebted to the older corporate finance literature that tried to iso-
late the drivers of corporate cash accumulation. Despite nuances, the core argument is that cash
hoarding is a prerogative of firms that have impeded access to external finance for one rea-
son or another. Firms accumulate cash in the expectation of future binding constraints that
may come from low asset tangibility (e.g. Opler et al. 1999; Almeida and Campello 2007; Bates
et al. 2009; Denis and Sibilkov 2010; Lei et al. 2018; Falato et al. 2022), cash flow volatility
(Han and Qiu 2007) and/or cash flow uncertainty (Almeida et al. 2004). This general precaution-
ary motive remains broadly unchallenged and coexists with analyses showing that entrepreneurs
may well use cash in a strategic fashion when they aim to preserve their competitive edge (e.g.
Adler et al. 2019) and/or for deleveraging purposes (Acharya et al. 2012). Yet whilst this lit-
erature is normally concerned with the secular rise in corporate cash holdings, my empirical
approach allows us to establish whether asset revaluation causes changes in corporate liquidity
demand.

Apart from the monetary transmission research, the closest reference literature is the one
dwelling on the negative relationship between cash holdings and asset availability in the form
of pledgeable collateral (Almeida and Campello 2007; Bates et al. 2009; Lei et al. 2018; Falato
et al. 2022). Differently from most of the available studies, my paper is explicit about the fact
that the cash–capital sensitivity varies along the tangibility distribution, and is in this vein akin
to Almeida and Campello (2007), who argue in favour of a non-monotonic effect of tangibil-
ity on investment–cash flow sensitivities. Their argument is that firms with abundant tangible
assets become de facto unconstrained, hence internal funds do not matter for the investment
behaviour of firms with a large tangible capital stock. My point is analogous because I argue
that high-fixed-assets firms can rely on immediately available collateral or redeployable assets for
their marginal borrowing when asset prices increase, and generally need less internal funds than
low-fixed-assets firms.

Relatedly, this paper is tangent to an older literature that engaged in devising measures to cap-
ture otherwise unobservable financing constraints (Fazzari et al. 1988; Kaplan and Zingales 1997;
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6 ECONOMICA

Almeida and Campello 2007). Compared with this literature, however, I am especially concerned
with the nature of financial frictions, and study monetary policy transmission conditional on
the type of collateral pledged by the firm. There is an emerging literature that looks at the
empirical relevance and implications of earnings-based versus asset-based borrowing constraints,
mostly in relation to US firms. For example, Lian and Ma (2021) show that large and old US
firms borrow against earnings, whereas young and small firms are dependent on the liquidation
value of assets. Drechsel (2023) equally establishes the empirical relevance of earnings-based bor-
rowing constraints in the US context. I add to this literature by providing suggestive evidence
on the European case. My strategy for testing the empirical relevance of asset-based collateral
constraints is extremely simple: if firms borrow against their assets, then policy shocks that specif-
ically drive asset prices in one or the other direction should cause changes in corporate behaviour,
including as concerns their cash management practices, which are part of a firm’s dynamic capital
allocation.

3 DATA AND EMPIRICAL STRATEGY

3.1 The CompNet sample

The empirical analysis relies on the CompNet dataset, which draws from various administrative
and public sources across numerous European countries, and includes both publicly listed and
non-listed firms. Data have been collected based on a common protocol, which provides for
full cross-country comparability, an essential feature when analysing the impact of the ECB’s
policies. The data are aggregated from all firms to provide variables at the year, country, one- or
two-digit industry, and class-size levels, thereby allowing us to exploit within industry-size vari-
ation. They are further weighted so as to make them representative of the entire firm population
in each macro-sector (CompNet 2021). Differently from most available datasets, CompNet data
also contain moments of the firm-level distributions (means, medians, percentiles and standard
deviations). That is, they provide figures for the average or median or other-moment firm rep-
resentative of each sector. On the downside, the dataset is firm-based but indeed not firm-level,
which implies that it is not possible, for example, to estimate cash responses to firm-specific
shocks (e.g. managerial quality). Whilst potentially silencing an important chunk of firm-level
heterogeneity, the analysis provides nonetheless relevant information about the aggregate distri-
butional impact of the ECB’s monetary policy, thus offering a unique opportunity for verifying
the existence of distributive effects from common policies.13

The baseline estimation is performed on a subsample from the 8th vintage of the CompNet
unbalanced panel dataset covering: eight euro area countries (i.e. Belgium, Finland, France,
Germany, Italy, the Netherlands, Portugal and Spain) plus Denmark, which has been part of the
European Exchange Rate Mechanism (ERM) II since 1999; nine one-digit industries (i.e. manu-
facturing, construction, wholesale and retail trade, transportation and storage, accommodation
and food service activities, information and communication, real estate activities, professional,
scientific and technical activities, administrative and support service activities); and the three
largest class sizes comprising firms with more than 20 employees.14 The relevant time period
after cleaning the data for missing values is 2001–2019.

The baseline uses CompNet’s unconditional dataset. This provides the distribution of all
indicators available in CompNet and is, as such, quite comprehensive. The term ‘unconditional’
indicates that the distributions are given for each indicator and firm sample separately, and do not
provide additional information on other indicators or firm populations (CompNet 2021, p. 11).
In the empirical motivation, Table 4 and some of the robustness tests in Online Appendix B, I use
CompNet’s ‘joint’ distributions, which give the moments of each variable where the respective
firm sample is defined by the decile of another variable (CompNet 2021, p. 12). So, for example,
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EUROPEAN CENTRAL BANK ASSET PRICE SURPRISES 7

T A B L E 1 Summary statistics.

Variable Observations Mean S.D. Min Max

Cash 3252 0.066 0.047 0.003 0.446

Capital 3328 0.221 0.175 0.003 0.769

Cash flows 3034 −0.146 0.152 −2.725 0.04

Leverage 3143 0.399 0.222 0.024 0.969

Dividends 2206 0.004 0.011 0 0.076

Notes The table presents summary statistics from the CompNet subsample used for the statistical analysis, and includes eight euro area
countries (Belgium, Finland, France, Germany, Italy, the Netherlands, Portugal, Spain) plus Denmark, nine two-digit macro-sectors
(manufacturing, construction, wholesale and retail trade, transportation and storage, accommodation and food service activities,
information and communication, real estate activities, professional, scientific and technical activities, administrative and support service
activities), and three class sizes (20–49 employees, 50–249 employees, > 250 employees), over 2001–2019. The original data are
winsorized at the top and bottom 0.02% of observations.

the joint distribution using asset tangibility as the conditioning variable provides data on cash
holdings and collateral that uniquely relate to firms occupying each decile of the tangibility
distribution.15 When building on joint distributions, I use a slightly smaller sample from 2001 to
2017 that excludes the Netherlands, whose data are not available. Joint distributions are generally
preferable when using aggregated data to proxy firm-level data, but they are not available for all
relevant conditioning variables, and especially not for total fixed assets, which is my main vari-
able of interest. In this context, the broader weighted unconditional dataset remains nonetheless
a valid source of data because it still allows us to exploit within industry-size–country variation
for the representative median firm. Additionally, as will be explained below, the methodology
used in the baseline econometric estimation applies multi-way fixed effects such that, in the end,
the only remaining source of variation in the data is represented by the level of collateral (or firm
age) that is specific to the industry level and size level.

Table 1 provides descriptive statistics for the following variables: (i) share of cash and cash
equivalents to total assets; (ii) share of nominal capital to total assets (i.e. the fixed-asset share)16;
(iii) ratio of cash flows to total assets; (iv) dividends to assets; and (v) leverage measured as long-
and short-term debt to total assets.17 I winsorize my sample at the top and bottom 0.02% of obser-
vations for all used variables to make sure that results are not driven by outliers. All subsequent
empirical specifications equally use winsorized data.

As indicated above, my proxy for collateral is total fixed assets. As such, it also captures
redeployable assets available to the firm even if they are not necessarily pledged as collateral,
as discussed in Winterberg (2025). Such a definition is appropriate in the European context.
De jure collateral consists of secured debt, yet European firms typically access unsecured debt.
Some of the existing assets might be encumbered under long-term debt contracts, but they
can still serve as implicit collateral for unsecured debt. Importantly, in practice, this variable
is also a proxy of firms’ asset tangibility. This is because, under CompNet’s reporting obliga-
tions, firms were asked as a first best to include both tangible and intangible fixed assets, but
could simply report tangible fixed assets as a second-best practice, which a majority of them did
(CompNet 2021).18

Descriptive statistics provide the following stylized facts: (i) cash ratios vary significantly
across groups of firms, ranging from 3% to 45% of total assets, being thus a non-negligible
financial variable that may well explain a great part of the underlying firm-based heterogene-
ity; (ii) capital-to-asset ratios vary even more, from 3% to 77%, with an average of 22%,
while mean leverage is as high as 40% of total assets; (iii) annual dividends range from 0
to almost 8% of total assets; finally, (iv) cash flows to total assets are negative on average,
which is indicative of biting liquidity constraints. The subsequent analysis leverages this wide
heterogeneity.
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8 ECONOMICA

F I G U R E 1 Average marginal effects of capital (ln) on (a) the cash ratio and (b) leverage by asset intangibility.
Notes: The figure reports coefficient estimates from the equation ydcit = 𝛼0 +

∑10
d=2𝛽d Ddcit + 𝛾kdcit +

∑10
d=2𝛿d (Dd ∗ kdcit)

+ 𝛾t + 𝛿ci + 𝜀dcit, where ydcit is either cash holdings (i.e. cash and cash equivalents to assets) or leverage (i.e. long- and
short-term debt to assets) in country c, sector i, and time t. The term

∑10
d=2𝛿d (Dd ∗ kdcit) interacts median real capital (ln)

with a variable identifying all centiles in the distribution of firms’ intangible-to-capital ratio after excluding centile 10;
𝛾 and 𝛿 are time and country–sector fixed effects, respectively. The estimate is by OLS with standard errors that are
robust to heteroscedasticity and 95% confidence intervals. The sample includes seven euro area countries (Belgium,
Finland, France, Germany, Italy, Portugal and Spain) plus Denmark (data for the Netherlands not available), and nine
macro-sectors (manufacturing, construction, wholesale and retail trade, transportation and storage, accommodation
and food service activities, information and communication, real estate activities, professional, scientific and technical
activities, administrative and support service activities) over 2001–2017.

3.2 The empirical motivation

To reiterate, two explanations may be superimposed to explain why fixed assets matter in mone-
tary policy transmission. First, asset price surprises have a larger impact on the liquidation value
of collateral, the higher its initial level. Second, and in relation to liquidity demand, in a standard
Cobb–Douglas production function, the marginal benefit of holding internal funds falls as firms
start generating decreasing returns to scale. Firms are expected to release precautionary cash for
each additional unit of capital at sufficiently high levels of collateralizable fixed assets, or relat-
edly, when the MRPK is low. By contrast, low-fixed-assets firms benefiting from high MRPK
would increasingly ‘price’ their internal funds. This mechanism is consistent with the available
empirical evidence. It is essentially intangible—that is, low-collateral and highly productive firms
that mostly engage in cash hoarding (e.g. Opler et al. 1999; Almeida and Campello 2007; Bates
et al. 2009; Lei et al. 2018; Falato et al. 2022).

The average marginal effects of firms’ fixed assets on cash holdings are plotted in Figure 1(a),
and on leverage in Figure 1(b) conditional on the asset-intangibility distribution. Coefficients for
either cash ratios or leverage are estimated from an equation that interacts the median value of
real capital (in natural logarithm, ln) with a variable defined from 2 to 10 capturing the deciles
of the intangible-to-capital distribution after omitting the first decile as the base category. The
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EUROPEAN CENTRAL BANK ASSET PRICE SURPRISES 9

F I G U R E 2 Average marginal effects of capital (ln) on the cash ratio by MRPK. Notes: The figure reports
coefficient estimates from the equation ldcit = 𝛼0 +

∑10
d=2𝛽d Ddcit + 𝛾kdcit +

∑10
c=2𝛿d (Dd ∗ kdcit) + 𝛾t + 𝛿ci + 𝜀dcit, where ldcitis

cash holdings (i.e. cash and cash equivalents to assets) in country c, sector i and time t. The term
∑10

d=2𝛿c(Dic ∗ kcit)
interacts median real capital (ln) with a variable identifying all centiles in the distribution of firms’ MRPK after
excluding centile 10; 𝛾 and 𝛿 are time and country–sector fixed effects, respectively. The estimate is by OLS with standard
errors that are robust to heteroscedasticity and 95% confidence intervals. The sample is the same as in Figure 1.

average marginal effect is thus the effect of capital for the baseline group plus the difference in the
effect between each remaining decile and the baseline group (𝛾 + 𝛿d). As expected, the negative
sensitivity of cash ratios to changes in capital is stronger for firms with high levels of tangibles that
can serve as collateral. For each 1% increase in fixed assets, more tangible firms reduce their cash
ratio by around 0.022 units. This tends to happen up to the 80th decile of the intangible-to-capital
distribution, which in my sample is equal to a share of intangibles of 56%, after which there
is much less substitutability between capital and cash, as is evident from Figure 1(a). That is,
firms that have a share of intangibles that is greater than half of their total capital cannot rely on
their poor collateral, and would increasingly consider cash as an independent source of financing
rather than as a substitute for asset-based borrowing.19

Figure 1(b) provides consistent results. In tangible firms, a 1% increase in fixed assets
raises debt capacity and hence borrowing by an average of 0.01 units. Instead, firms whose
intangibles represent at least half of their total assets do not increase leverage as collateral
becomes potentially available; quite the contrary, an additional unit of collateral in a con-
text in which the production process uses mostly intangibles as inputs is associated with some
deleveraging.20

Figure 2 performs a similar exercise using the MRPK distribution instead of the intangi-
bility distribution.21 It is found that for each additional unit of fixed assets, low-MRPK firms
release more precautionary cash than high-MRPK firms. The interpretation is that the shadow
value of cash diminishes together with the profitability of future investment. As expected in the
framework of a standard Cobb–Douglas production function, the effect is rather linear, albeit
after the 40th decile of the MRPK distribution, reflecting one of the assumptions in the paper’s
implicit theoretical setup, namely that each additional unit of cash has a lower shadow value in
falling MRPK.

Figure 3 confirms that as a result of the mechanism described above, highly productive firms
hold more cash and are less leveraged than poorly productive firms. Motivated by this evidence,
the next subsection uses high-frequency identified monetary policy shocks to determine whether
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10 ECONOMICA

F I G U R E 3 Cash ratios and leverage along the MRPK distribution. Notes: The sample is the same as in Figure 1.

cash holdings are causally related to the liquidation value of fixed assets induced by monetary
policy shocks.

3.3 Monetary policy shocks

Firms would reduce their demand for precautionary cash as their future debt capacity increases if
and only if the value of the assets to pledge rises unexpectedly. This is for two reasons. First, cor-
porate liquidity and investment decisions tend to be jointly determined (e.g. Acharya et al. 2007;
Bacchetta and Benhima 2015). Second, the evolution of the external finance premium, which
motivates precautionary cash hoarding, is driven by net worth endogenously. Monetary pol-
icy shocks offer the obvious exogenous source of variation in collateral value, net worth and
the external finance premium. I use variables generated by Jarociński and Karadi (2020), whose
methodology is closely related to proxy vector autoregressions and relies on high-frequency finan-
cial market surprises to identify monetary policy changes that are orthogonal to the information
set of financial market participants (Gertler and Karadi 2015). This makes the monetary shock
exogenous, which allows examining causality between monetary policy and corporate financial
decisions.

Jarociński and Karadi (2020) differentiate between interest rate and asset price surprises,
and rely on the sign of their co-movement to then distinguish between standard monetary and
so-called information shocks (Nakamura and Steinsson 2018; Altavilla et al. 2019). While in a
standard shock market, interest rates and asset prices move in opposite directions, in the case of
an information shock, the two are positively correlated because the decrease (increase) in the pol-
icy interest rate is taken to convey negative (positive) information about the economic outlook.
This reflects the fact that the direction of asset price movements largely depends on the type of
information that the central bank conveys to financial markets.

Even if this paper is not directly concerned with the difference between standard monetary
and information shocks, having separate interest rate and asset price surprises is useful to specifi-
cally isolate different potential drivers of net worth, especially where the two have opposing effects
on net worth, as happens in the framework of information shocks. My simplifying assumption is
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EUROPEAN CENTRAL BANK ASSET PRICE SURPRISES 11

that, especially at high initial levels of the capital stock, asset price surprises directly and linearly
affect net worth as opposed to interest rate surprises, whose impact on net worth operates mainly
via interest payments and financing gaps, and most probably in a non-linear fashion (Bernanke
et al. 1999).22 This and the documented empirical relevance of information shocks in the euro
area explain why I start the analysis by focusing specifically on asset price surprises.

Asset price surprises from Jarociński and Karadi (2020) register unexpected percentage
changes in the EURO STOXX 50, a market capitalization-weighted stock market index including
50 blue-chip companies from 11 euro area countries, as collected in a 30 minute window around
press statements, and a 90 minute window around press conferences.23 A positive shock reflects
either an automatic response to an unexpected fall in the ECB’s policy rate (i.e. a standard expan-
sionary monetary shock) or good news about the economic outlook (i.e. a favourable information
shock). Either way, it anticipates softer collateral constraints looking ahead, all else equal. The
opposite is true of negative asset price shocks.

In the baseline estimation, original monthly shocks are aggregated to the annual frequency
of CompNet data by simply calculating yearly sums (or the average) from 2001 to 2019. There
are more or less equal numbers of positive and negative shocks. For robustness, I apply an alter-
native and more sophisticated time aggregation method that largely borrows from Ottonello and
Winberry (2020). In this case, monthly shocks are weighted by the remaining number of months
in the year when the shock occurs so as to account for the time firms have to react to the shock.
Table 1B in Online Appendix B provides summary statistics of the original high-frequency shocks,
their yearly sum and average, and the yearly smoothed shock, which uses the aggregation method
described above. The moments of aggregated shocks do not differ significantly from those of the
original high-frequency data. Additional materials in Online Appendix B show that also the over-
all results are robust to using smoothed shocks as an alternative to the yearly sum of monthly
shocks.

3.4 Baseline estimation

I assess firms’ cash responses to monetary policy innovations using a static empirical specification
because liquidity demand generally responds faster to an exogenous policy shock than either
investment or output, which tend to react sluggishly. This is a standard approach in the relevant
literature (Deng and Yao 2021; Han and Wang 2023). I interact the median firm’s level of the
capital stock in each sector and class size with the monetary-shock variable, and add multi-way
fixed effects. This strategy allows me to isolate, within CompNet’s unconditional dataset, groups
of firms whose only distinctive difference pertains to the level of their collateral in the form of
fixed assets.24 I estimate variants of the fixed effects specification

lcist = 𝛽1Kcist−1 + 𝛽2(Kcist−1 ∗ MPt) + 𝛽3Xcist + 𝛽4Xcist ∗ MPt + 𝜇cis + 𝛾ct + 𝜀cist, (1)

where the dependent variable lcist stands for median cash ratios, a common way of accounting
for corporate cash holdings (e.g. Bates et al. 2009), in country c, one-digit industry i and, for each
industry, class size s at time t. Also, kcist−1 is median nominal capital (in natural logarithm) in the
previous year, and MPt is the monetary shock retrieved from the time series in Jarociński and
Karadi (2020) and recalculated at annual frequency as the sum of all shocks in a given year t. Since
the annual shock results from the aggregation of high-frequency market surprises around the
time of the ECB’s policy announcement, the relevant variable is the ‘current’ rather than lagged
policy shock. The coefficient of interest is 𝛽2, which measures the differential impact of monetary
policy in sectors and class sizes consisting of firms with different levels of fixed assets in the previ-
ous period. Here, Xcistare time-varying group-level control variables stemming from the standard
corporate finance literature, including: (i) cash flows to assets to measure firm profitability, hence
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12 ECONOMICA

also future investment opportunities, and/or the extent to which a firm is constrained and conse-
quently retains more of its cash flows for future investment, as in Almeida et al. (2004); (ii) leverage
in the previous period defined as the share of short- and long-term debt to assets, which conveys
information about the extent to which the representative median firm either saves debt capacity
by using current cash flows to reduce outstanding debt (e.g. Opler et al. 1999) or saves the pro-
ceeds from the debt issuance by hoarding cash to hedge against low levels of future cash flows
(e.g. Acharya et al. 2007); (iii) dividends to assets to account for the extent to which the accu-
mulation of liquid assets results from undistributed profits, while holding profitability (i.e. cash
flows) constant. In the full specification, all control variables are interacted with the monetary
shock to ensure that the differential impact of monetary policy across high- and low-fixed-assets
firms is not driven by other observable firm characteristics.

The specification includes the following multi-way fixed effects: (i) country× sector× class size
fixed effects (𝜇cis) so as to identify the unit of analysis and focus on within size–industry–country
variation; (ii) time × country fixed effects (𝛾it) to control for time-varying global conditions and
for the fact that the same yearly conditions may have affected euro area countries differently given
the level of financial fragmentation in the region over the relevant time span—their inclusion
absorbs any differences across countries on each ECB’s announcement date. As such, the only
remaining source of variation consists of fixed assets specific to class size s in industry i in country
c during year t. By saturating the model with such multi-way fixed effects, I am able to provide
a within-estimation of the effects of corporate fixed assets on the cash response to monetary
policy. When 𝛽2 < 0, the interpretation is that in sectors and class sizes where the median firm has
relatively abundant collateral, cash ratios tend to fall in response to an expansionary monetary
shock (i.e. a rise in asset prices). Standard errors are clustered at the time × identifier level, where
the identifier consists of groups of firms of a specific size in each industry and country.

4 RESULTS AND ROBUSTNESS CHECKS

4.1 Baseline results

Table 2 reports results from equation (1). Column (1) does not include the monetary shock, and
establishes simply whether higher median values of nominal capital are associated with lower
cash-to-asset ratios, or equivalently, whether firms with higher values of collateral have lower
cash ratios, after controlling for unit (i.e. firms belonging to a specific class size, macro-sector and
country) and for country × time heterogeneity. The data document the expected negative associ-
ation between cash and my proxy for collateral, confirming that firms generally hoard cash out of
precaution, and that collateral-type constraints are an important source of financial frictions in
the euro area. A one-standard-deviation increase in total fixed assets induces a 28% fall in cash,
a value that is consistent with results from the available literature (e.g. Lei et al. 2018).

Columns (2), (3) and (4) of Table 2 explore whether sectors and class sizes in which firms
hold higher fixed assets are more likely to adapt their liquidity demand in response to positive
asset price surprises, whose immediate effect is to increase the liquidation value of collateral. The
median euro area firm has approximately a 0.003 units higher (negative) semi-elasticity of the
cash ratio to monetary policy when it has one standard deviation more collateral. The indication
is that shocks that positively affect the value of collateral transmit more strongly into lower cash
holdings in the case of sectors and class sizes where the representative median firm has more fixed
assets to start with, as hypothesized.

Column (3) of Table 2 includes standard determinants of cash holdings, which are all signif-
icant. Their inclusion does not alter the point estimate of the coefficient of interest. Cash flows
proxy for the profitability of firms as reflected in their capacity to generate revenues. As expected,
they are found to enhance the stock of cash.25 Dividends to assets indicate the extent which the
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EUROPEAN CENTRAL BANK ASSET PRICE SURPRISES 13

T A B L E 2 Heterogeneous cash responses to asset price shocks: lagged fixed assets.

Main effect AP shock

AP shock

with

controls

AP shock with

controls

interacted

Cash and cash equivalents to assets (1) (2) (3) (4)

Nominal capital (t − 1) (ln) −0.00646*** −0.00631*** −0.00585*** −0.00571***

[0.00141] [0.00165] [0.00150] [0.00149]

Nominal capital (t − 1) (ln) × AP shock −0.000339*** −0.000319*** −0.000218***

[5.86e-05] [7.31e-05] [7.75e-05]

Cash flows to assets 0.170*** 0.173***

[0.0424] [0.0428]

Cash flows to assets × AP shock −0.000806

[0.00698]

Dividends to assets 0.235** 0.313***

[0.108] [0.104]

Dividends to assets × AP shock 0.0815***

[0.0251]

Leverage (t − 1) −0.0392** −0.0354**

[0.0180] [0.0180]

Leverage (t − 1) × AP shock 0.00347*

[0.00200]

Country × sector × size fixed effects Yes Yes Yes Yes

Country × time fixed effects Yes Yes Yes Yes

Cluster level Identifier ×
event time

Identifier ×
event time

Identifier ×
event time

Identifier ×
event time

Observations 2795 2360 1454 1454

R-squared 0.898 0.907 0.922 0.923

Notes The table reports coefficient estimates from equation (1). The sample includes eight euro area countries (Belgium, Finland, France,
Germany, Italy, the Netherlands, Portugal, Spain) plus Denmark, nine macro-sectors (manufacturing, construction, wholesale and retail
trade, transportation and storage, accommodation and food service activities, information and communication, real estate activities,
professional, scientific and technical activities, administrative and support service activities), three class sizes (20–49 employees, 50–249
employees, > 250 employees), over 2001–2019. Robust standard errors in brackets.
***, **, * indicate p < 0.01, p < 0.05, p < 0.1, respectively.

accumulation of liquid assets results from undistributed profits, while holding profitability con-
stant. They are equally found to drive cash holdings. Lagged leverage conveys information about
whether a firm either saves debt capacity by using current cash flows to reduce outstanding debt
or saves the proceeds from the debt issuance by hoarding cash to hedge against low levels of
future cash flows. The indication coming out of the data is that the median euro area firm prefers
to use cash for deleveraging purposes, a result probably driven by high aggregate leverage in the
euro area, as reported in Table 1.

Finally, in column (5) of Table 2, I control for the interaction between determinants of liq-
uidity demand and the monetary policy shock to ensure that differences in the cash response
of high- versus low-collateral firms (or indeed sectors) are not driven by other observable
firm-based characteristics, which would introduce an omitted variable bias. That is, the esti-
mated coefficient measures the marginal single effect of total fixed assets on cash, while holding
constant any other group-level characteristics. The size of the coefficient of interest retains
statistical significance at 1%, thereby confirming that the response to asset price surprises is

 14680335, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ecca.70028 by C

ochraneItalia, W
iley O

nline L
ibrary on [08/02/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



14 ECONOMICA

T A B L E 3 Heterogeneous cash responses to asset price and interest rate shocks.

IR shock

IR shock

and AP shock

IR shock

and AP shock

with controls

Cash and cash equivalents to assets (1) (2) (3)

Nominal capital (t − 1) (ln) −0.00619*** −0.00637*** −0.00582***

[0.00164] [0.00164] [0.00150]

Nominal capital (t − 1) (ln) × IR shock 0.0107*** 0.00768** 0.00263

[0.00350] [0.00372] [0.00427]

Nominal capital (t − 1) (ln) × AP shock −0.000306*** −0.000312***

[6.45e-05] [7.68e-05]

Cash flows to assets 0.170***

[0.0425]

Dividends to assets 0.231**

[0.108]

Leverage (t − 1) −0.0391**

[0.0180]

Country × sector × size fixed effects Yes Yes Yes

Country × time fixed effects Yes Yes Yes

Cluster level Identifier ×
event time

Identifier ×
event time

Identifier ×
event time

Observations 2360 2360 1454

R-squared 0.907 0.907 0.922

Notes The table reports coefficient estimates from a variant of equation (1). The sample is the same as in Table 2.

stronger where median collateral is high, or equivalently, in sectors and class sizes where the
median firm has relatively high fixed assets. The indication from the data is that it is truly the
size of the capital stock that is driving the results.26 Additionally, it is found that the impact
of monetary policy on cash is importantly conditioned by a dividend channel, thereby sug-
gesting that positive asset price shocks also expand the volume of undistributed profits for
the same level of collateral. Leverage plays an important role too. A positive asset price sur-
prise lessens firms’ incentive to use cash for deleveraging purposes, which is consistent with a
scenario in which accommodative monetary policy has the effect of softening firms’ need to
reduce debt (and hence improve net worth) with the objective of expanding future borrowing
capacity.

In Table 3, I separately explore the effects of interest rate surprises by interacting the size of
nominal capital, as defined above, with deviations from market expectations in the three-month
Euro Overnight Index Average (EONIA) swaps, equally taken from the time series in Jarociński
and Karadi (2020). The three-month EONIA swap rate represents the market’s expectation of
movements in the ECB’s main refinancing rate in the next three months. I invert the sign of
the monetary policy shock to ease interpretation of the coefficients and to allow comparability
with stock price surprises. A positive interest rate shock thus represents a conventional monetary
expansion by the ECB.

Column (1) of Table 3 shows that a standard expansionary monetary shock that specifi-
cally results in lower market interest rates is associated with a rise in the demand for liquidity
amongst high-collateral firms (or sectors). This is the opposite direction from what happens when
stock prices increase, whether in the framework of a standard monetary shock or an information
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EUROPEAN CENTRAL BANK ASSET PRICE SURPRISES 15

T A B L E 4 Summary statistics by age group.

Variables N Mean S.D. Min Max

Old firms (age> 25)

Cash 688 0.067 0.035 0.019 0.189

Collateral 679 0.235 0.193 0.03 0.797

Leverage 585 0.395 0.173 0.043 0.728

Intangible to capital 599 0.091 0.161 0 1.041

Young firms (age ≥ 3 & ≤ 5)

Cash 542 0.072 0.042 0.019 0.189

Collateral 537 0.187 0.171 0.03 0.797

Leverage 462 0.498 0.151 0.043 0.728

Intangible to capital 379 0.19 0.261 0 1.041

Notes The table presents summary statistics from the sample used for Tables 1 and 2, and is part of CompNet’s joint distributions.

shock.27 Column (2) includes the contemporaneous asset price movement. Even when control-
ling for interest rate movements and their more or less robust effects on cash hoarding, favourable
asset price shocks still reduce demand for precautionary cash and prove to be a statistically
stronger determinant of cash management than parallel interest rate dynamics. Finally, col-
umn (3) controls for other drivers of cash accumulation. When including confounding variables,
favourable interest rate surprises lose statistical significance. This suggests that the somehow
counterintuitive results in columns (1) and (2) are probably driven by leverage (or other determi-
nants of cash hoarding) rather than by the level of collateral. All in all, it is found that only asset
price surprises differently affect corporate savings across high- and low-collateral firms.

4.2 Firm age

My argument is that high levels of capital stock strengthen the transmission of monetary policy
amongst those firms that are more reliant on assets for their marginal borrowing and investment.
Similar to Döttling and Ratnovski (2023), I look at the interactive effect of financial constraints
and fixed assets against the assumption that all firms are in some (different) way constrained.
That is, in a world in which asset-based collateral constraints dominate other types of financial
frictions (e.g. earnings-based constraints), the most constrained firms would be those that have
too little fixed assets to start with, and that in turn retain as much cash as possible to substitute
away from low physical capital.

To find confirmation for this interpretation, I use firm age as a generally accepted measure
of financial constraints (e.g. Cloyne et al. 2018; Durante et al. 2022). As opposed to either size
or other balance sheet variables, age is the only truly exogenous characteristic of firms that is
related to financial frictions, with young firms typically considered constrained because they had
too little time to build up the reputation that would give them easy access to external finance.
As they typically hold low fixed assets, young firms weaken the transmission of monetary policy
if asset-based constraints dominate, and deliver generally higher levels of precautionary cash.
Summary statistics reported in Table 4 confirm that very young euro area firms have less collateral
and more cash, and are generally more intangible than old euro area firms.

I re-estimate equation (1) by interacting separately the share of firms of a certain age with
the monetary policy shock. This implies that, differently from the baseline estimation, I do not
impose the restrictive assumption of linearity in the interaction term. I use two indicators. The
variable ‘old firms’ measures the share of firms in each size–sector–country–year cell that is older
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16 ECONOMICA

than 25 years. The variable ‘young firms’ accounts for the share of firms with an age between 3
and 5 years. This implies that my data convey information about the impact of monetary policy
on the median cash ratio when the share of either old or young firms is high within a certain class
size, sector and country each year. The results reported in Table 5 are in line with the previous
ones if one plausibly assumes that old firms enjoy relatively higher fixed assets and young firms
are in the opposite situation, as shown in Table 4. In sectors and employment-based class sizes
where the share of old firms is higher, cash ratios fall the most in response to a positive asset price
surprise (column (1) of Table 5). These results are robust to the inclusion of the same control
variables used in previous specifications and their interaction with the monetary-shock variable,
which ensures that any difference in the cash response between high and low fixed assets is not
driven by other observable firm-based characteristics (column (2)).

An interesting result is that cash holdings behave in the opposite way when the median firm
age is tilted in favour of much younger firms. A high number of young firms does not per se
condition the level of cash at the identifier level (i.e. group of firms of the same size in the
same sector and country), but the same positive asset price surprise comes with an increase in
cash-to-asset ratios when the share of young firms is high (columns (3) and (4) of Table 5). This
may happen, for example, because they do not pay dividends generated in good times, a com-
mon practice amongst firms transitioning to their optimal scale (Cloyne et al. 2018). Overall,
my interpretation of the results is that young firms remain nonetheless externally constrained
despite positive valuation effects because of the sheer size of their collateral. Relatedly, they value
internal funds more than their low-MRPK counterparts when cash is remunerated at the level
of the MRPK and the dominant technology generates decreasing returns to scale. This is con-
sistent with the existing literature showing that young less tangible firms accumulate cash out
of precaution and/or to successively self-finance R&D investment (Bates et al. 2009; Brown and
Petersen 2011; Adler et al. 2019; Falato et al. 2022). By contrast, the effect of interest rate surprises
is not conditioned by the share of either old or young firms within each size, sector and country
(columns (4) and (5)).

Combined, my results point to the dominant role in the euro area of asset-based collateral
constraints, which bind low-collateral young firms the most, encouraging them to hoard cash in
transition to their optimal scale. At the same time, this leaves them less exposed to tightening
cycles, as also found in Jeenas (2019). Instead, high-collateral old firms secure borrowing using
their assets, and treat cash as a residual category, which might impair activities that are typi-
cally financed out of internal funds (e.g. R&D). My findings contain some relevant—albeit only
suggestive—information about the anatomy of borrowing constraints in the euro area. The dis-
tribution of heterogeneous financial frictions across types of euro area firms appears to be in
contrast with the evidence produced for the USA, whose old large firms pledge earnings rather
than assets (Lian and Ma 2021). The diverse cross-section distribution of borrowing constraints
between Europe and the USA might well explain differences in the real effects of monetary policy
in the two regions.28

4.3 Tangible versus intangible investment

One obvious concern is that the reason why the liquidity demand of high-collateral old euro area
firms responds negatively to the ECB’s expansionary monetary policy is that these firms do not
need cash for future investment, having reached the limit of their capital stock. The argument
developed in this paper is instead that these firms will exploit increased borrowing capacity to
install additional physical capital in a second period.29 On the asset side, the same monetary
shock should thus increase tangible investment in industries and class sizes characterized by a
high level of fixed assets, or equivalently, a high share of old firms, but would not bear an impact
on intangible investment. If anything, the latter is expected to fall where the representative
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18 ECONOMICA

median firm in each sector and class size has high collateral and contextually limited cash to
self-finance intangibles.

To test for this, I use a specification similar to equation (1), where the dependent variable
consists of either tangible or intangible real investment (in natural logarithm) one year after the
shock, which is regressed on the interaction between the monetary shock and the same industry-
and size-level characteristics as above.30 Results in Table 6 indicate that positive asset price shocks
increase tangible output in industry and class sizes characterized by high collateralizable assets
(or consisting of much older firms), while bearing no equivalent impact on intangible investment.
The latter is unaffected by the same monetary shock, in the short run at least.31

For robustness, I also test for the impact of asset price shocks on real capital (in natural loga-
rithm) by asset intangibility and MRPK. The empirical exercise is similar to the one underlying
Figure 1, where I interact the deciles of the intangibility or MRPK distribution with the mone-
tary shock. Consistent with earlier evidence and with the overall argument, the marginal effect of
the shock on real capital is larger for tangible firms (see Figure 1B in Online Appendix B). Sim-
ilarly, the short-run expansionary impact of monetary policy is stronger for low-MRPK firms,
and diminishes linearly in the case of firms occupying higher deciles of the MRPK distribution.
That is, highly productive firms are less affected by expansionary monetary shocks that are iden-
tified through increases in asset prices (see Figure 2B in Online Appendix B). It should also be
true that the same monetary shock does not affect the intangible investment of low-collateral and
low-MRPK firms, but induces high-MRPK firms to become even more intangible as they accu-
mulate savings in good times. Figure 3B in Online Appendix B confirms that positive asset price
shocks make high-MRPK firms more intangible-intensive, as measured by the ratio of intangible
to total assets, whilst leaving low-MRPK firms largely unaffected.

4.4 Information shocks

Jarociński and Karadi (2020) use the signs of the relationship between interest rate and asset price
surprises to distinguish between a standard monetary shock and an information shock. In the lat-
ter case, stock market responses are positively correlated with interest rate movements, indicating
that markets extrapolate from the policy change information about the central bank’s assessment
of the economic outlook. In the previous exercise, I used asset price surprises irrespective of the
contemporaneous change in market interest rates, whose impact was only tested separately. The
shock variable was constructed in a way that did not allow us to distinguish across shocks in the
same month. Namely, every month, the euro area could be hit by both a standard shock and an
information shock, each having a different time-varying non-zero share. This comes with the risk
of imprecise estimates when both surprises are included in additive fashion.

Here, I re-estimate equation (1) using shock variables equally retrieved from Jarociński and
Karadi (2020) that are constructed in such a way that in each month and by aggregation each year,
the euro area is hit by either a standard shock or an information shock. Building on this series,
I account for a conventional monetary tightening marked by a negative co-movement between
interest rates that increase and stock prices that fall, and a positive information shock, where
both are on the rise. Through this approach, I am able to test for the symmetry in the effects of
asset price surprises, which I obtain by separating information from standard monetary shocks.
Across the two categories of shocks, interest rates rise equally, while asset prices move in oppo-
site directions, effectively enabling the identification of potentially asymmetric effects on cash,
holding the user cost of capital constant.

Table 7 reports the results. They confirm the differential impact of the ECB’s asset price
surprises on cash holdings, and in turn on dynamic capital allocation via the credit channel of
monetary policy. Consistent with previous results, positive information shocks identified through
rising asset prices and rising interest rates have a larger negative impact on corporate cash in
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20 ECONOMICA

T A B L E 7 Heterogeneous cash responses to standard and information shocks: asymmetries.

Negative

standard shock

Negative

standard shock

with controls

interacted

Positive

information

shock

Positive

information

shock with

controls

interacted

Cash and cash equivalents to assets (1) (2) (3) (4)

Nominal capital (t − 1) (ln) −0.00614*** −0.00571*** −0.00640*** −0.00574***

[0.00165] [0.00152] [0.00166] [0.00151]

Nominal capital (t − 1) (ln) × MP shock 0.00541** 0.00407 −0.0141*** −0.00945***

[0.00225] [0.00255] [0.00236] [0.00266]

Country × sector × size fixed effects Yes Yes Yes Yes

Country × time fixed effects Yes Yes Yes Yes

Cluster level Identifier ×
event time

Identifier ×
event time

Identifier ×
event time

Identifier × event
time

Observations 2360 1454 2360 1454

R-squared 0.906 0.921 0.907 0.921

Notes The table reports coefficient estimates from a variant of equation (1). The sample is the same as in Table 2.

high fixed assets (column (3)), including when accounting for other observable firm character-
istics (column (4)). The results convey additional information. First, the contemporaneous rise
in interest rates during favourable information shocks is not sufficient to revert positive valua-
tion effects on net worth and on the external finance premium, which are arguably first order, as
hypothesized initially. In other words, high-collateral firms release precautionary cash in response
to positive information shocks even if the user cost of capital is on the rise probably because the
main effect on net worth operates linearly via asset prices, which is the simplifying assumption
with which I started the analysis.

Second, and most significantly, the impact of asset price surprises is only weakly symmetric:
falling asset prices tend to deliver higher precautionary cash when collateral is high (column (1) of
Table 7), just as rising asset prices are associated with lower demand for cash. Yet the differential
effect on cash loses statistical significance when controls are added in interaction with the mone-
tary shock (column (2)), which might indicate that the difference between high- and low-collateral
firms is driven, during standard monetary contractions, by other observable firm characteris-
tics (i.e. cash flows, dividends and/or leverage). Moreover, in quantitative terms, positive asset
price shocks deliver much stronger results than negative asset price shocks. As discussed earlier,
the estimation consists of a test of the symmetry of the financial-accelerator mechanism implicit
to the credit channel, a largely under-investigated topic except for the analysis in Perez-Orive
et al. (2023). In this respect, my data imply that long periods of unexpected monetary expansions
that specifically stimulate asset prices leave high-collateral firms short on liquidity, while standard
tightening is generally not sufficient to replenish cash buffers, all else equal.

For robustness, I also interact the two shocks used above with the share of old and young
firms. The results are consistent with previous ones. Old and young firms treat cash in oppo-
site ways over monetary policy cycles. Old firms respond to standard monetary contractions
by increasing demand for liquid assets, which are probably needed to counteract lower borrow-
ing capacity as well as to pay back the higher costs of accumulated debt. Young firms instead
become less liquid in response to the same type of shock most probably because of the lower
incidence of undistributed earnings during bad times. Positive information shocks elicit oppos-
ing outcomes. Old firms need less precautionary cash in the face of their enhanced capacity to
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borrow, whereas young firms continue accumulating cash, which is arguably stemming from the
monetary-accommodation-induced rise in dividends that are eventually not paid out but retained
in transition to the optimal scale (see Table 5B in Online Appendix B).32

4.5 Additional robustness tests

I expose my results to an array of additional robustness tests. First, I provide results for an iden-
tification specification that uses current fixed assets in equation (1) as in the framework used by
Chaney et al. (2012). The results are unaltered (see Table 3B in Online Appendix B). Second,
I consider a different aggregation method of monthly shocks that accounts for the time that
firms have to react to the shock. These ‘smoothed’ shocks produce the same estimates as the
simple sum (or the average) of all monthly shocks (see Table 4B in Online Appendix B). Third,
I re-estimate the specification using the complete firm population from the CompNet dataset,
which includes firms with fewer than 20 employees. Results are largely preserved (see Table 6B in
Online Appendix B).

5 CONCLUDING REMARKS

This paper has estimated the impact of the ECB’s monetary policy and in particular its informa-
tional content on corporate cash holdings conditional on euro area firms’ fixed assets, which are
here used as a proxy for collateral, whether immediately available or not. Positive asset price sur-
prises lead to a relatively larger fall in precautionary cash amongst high-collateral old firms (or
sectors). This is not necessarily because they have reached the upper limit of the capital stock but
because the monetary-policy-induced rise in the liquidation value of their abundant collateral
further improves access to external finance, which they exploit to finance tangible investment one
year after the shock. On the downside, the central bank’s positive information shocks marked by
rising asset prices and equally rising interest rates make these firms less liquid and more indebted
than otherwise. This condition exposes them to tightening cycles and increases the probability
that limited internal funds prevent them from investing in hardly collateralizable intangibles look-
ing ahead. By being less exposed to valuation effects, low-collateral young firms react differently
to the same asset price surprise by further accumulating internal finance. Arguably, this is because
they fail to pay out pro-cyclical dividends, which typically happens when firms are in transition
to their optimal scale.

The analysis comes with important implications that potentially open up new research
avenues. First, the focus on corporate cash is informative of some under-investigated distribu-
tive effects of the ECB’s monetary policy. As firms use liquid assets to finance intangibles (e.g.
Bates et al. 2009; Brown and Petersen 2011; Adler et al. 2019; Falato et al. 2022), one of the
possible implications is that the ECB is differently conditioning firms’ ability to self-finance intan-
gible investment, especially because standard tightening cycles do not allow for rebuilding cash
buffers. Second and related, excessively accommodative monetary policies—and in particular
their informational content—can lead to capital misallocation if, by mainly pushing up asset
prices, they induce collateral-abundant low-MRPK firms to invest beyond optimal capital lev-
els, whilst leaving the same firms less liquid and more indebted than before. Differently from the
standard literature on capital misallocation (e.g. Gopinath et al. 2017), here, a firm’s liquidity
arises endogenously, and over-investment becomes a specific feature of poorly productive firms.
Third, the significant exposure to asset price shocks of euro area large firms might explain, from
a micro-founded perspective, why information shocks are more indicative of long-term economic
trends in Europe than they are in the USA, as shown in Altavilla et al. (2019) and Jarociński
and Karadi (2020). Based on the paper’s main results, I ascribe this pattern to the predominance
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22 ECONOMICA

of asset-based collateral constraints in the euro area, and their specific relevance for the largest
firms, whose investment behaviour probably shapes aggregate investment. This contrasts with the
USA, whose large firms primarily rely on earnings-based collateral.
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ENDNOTES
1 Bacchetta and Benhima (2015) find that debt-financed investment is associated with a higher demand for cash in the

first period, which is needed to finance working capital in the second period. This happens because firms employ
a time-to-build technology. The positive relationship between investment and cash is not necessarily in place under
different assumptions about the underlying production function.

2 Theoretically, positive monetary shocks increase net worth and reduce the external finance premium via (i) falling
interest expenses, (ii) rising asset prices, and (iii) lower financing gaps thanks to the fact that revenues (i.e. cash flows)
rise at either constant or falling costs (see Bernanke et al. 1996). This paper is specifically concerned with point (ii).

3 To be precise, CompNet data allow us to capture sectors and employment-based class sizes in which the representative
median firm has abundant collateral versus those where the median firm has low collateral.

4 It should be noted that total fixed assets as reported in CompNet largely consist of tangible fixed assets (see
Subsection 2.1 for details). In this respect, my main variable of interest is a loose proxy of asset tangibility.

5 The assumption of linearity is important for the empirical model as well, and can indeed be tested empirically. By
interacting the monetary shock with the fixed-asset variable, I do impose the rather restrictive assumption of linearity
in the interaction term.

6 Additionally, asset price surprises better capture the effects of unconventional monetary policy since 2010 and espe-
cially from 2015 onwards. This is because these are generally transmitted along the yield curve, and might be muted
when just looking at unexpected changes in short-term market interest rates.

7 The empirical strategy consists in juxtaposing two distinct monetary policy innovations where the sign of the interest
rate movement is identical but asset prices move in opposite directions. This allows testing for the asymmetry of asset
price surprises, holding constant changes in the user cost of capital.

8 The general setting is akin to Myers and Majluf (1984), where internal funds substitute out external financing as long
as investment has diminishing marginal returns.

9 More precisely, the data show that in sectors and class sizes with a high share of young firms, median cash ratios
increase in response to a positive monetary shock by more than in sectors and class sizes where the share of young
firms is low.

10 This mechanism is somehow different from the one emphasized by the standard literature on capital misallocation
(e.g. Gopinath et al. 2017). There, the fall in real interest rates induced by the European convergence process generated
over-investment by high-net-worth liquid firms even if they were not more productive than their low-net-worth illiquid
counterparts. Here, a firm’s liquidity arises endogenously, and debt-financed over-investment becomes a feature of
poorly productive firms.

11 This says that the analysis is not exposed to the risk that balance sheet variables proxy investment opportunities,
which would imply that investment is driven by such variables even in a frictionless environment (e.g. Kaplan and
Zingales 1997).

12 The available US-centred literature uses corporate bond spreads as a measure of the external finance premium. This
approach is not empirically meaningful in the European context, where firms mostly finance investment with bank
loans.

13 The CompNet dataset is increasingly used in empirical analysis. Notable examples of papers relying on these data are
Autor et al. (2020), Bighelli et al. (2023), Ferrando et al. (2023) and Popov and Steininger (2023).

14 Certain countries included in the CompNet database are legally obliged to report balance sheet data only when a
certain size threshold is met. It follows that cross-country comparability is better preserved when excluding firms with
fewer than 20 employees.

15 The weighted joint distributions offer an efficient description of the population of firms only if the sample is a random
sample within the respective weight dimension (i.e. size one-digit industry year).

16 In the baseline estimation, I substitute the fixed-asset share used in Table 1 with the nominal value of fixed assets (in
natural logarithm) given that cash and cash equivalents are scaled by total assets, which would introduce a mechanical
relationship between the dependent and independent variables.
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17 For the full list of variables and their definitions, see Online Appendix A.
18 As for the countries included in my main sample, only Finland uses the first best; Belgium, Italy, Spain and Denmark

use the second best (i.e. only tangible fixed assets); France, Germany, the Netherlands and Portugal refused to disclose
the relevant information (CompNet 2021, pp. 110–12).

19 The results show that cash ratios are not sensitive to changes in collateral at very high levels of asset intangibility.
20 It is beyond the scope of this paper to analyse the mechanism through which deleveraging may take place at very high

levels of asset intangibility.
21 The MRPK is derived from an OLS estimation of a revenue-based Cobb–Douglas production function at the

macro-sector level (for details, see Online Appendix A).
22 See note 2.
23 The surprise measure is the sum of the responses in the two windows.
24 This is a source of permanent heterogeneity in responsiveness across firms. Consistently, when demeaning fixed

assets to capture within-firm variation, as in Ottonello and Winberry (2020), I do not obtain statistically significant
heterogeneous effects across low- and high-collateral firms (or sectors, given the nature of my data).

25 Almeida et al. (2004) interpret the cash flow sensitivity of cash as evidence that a firm is constrained. I am agnostic
with respect to the specific interpretation of the coefficient. If one were so use the same framework as in Almeida
et al. (2004), then the estimated coefficient could be taken to represent the share of constrained firms and/or the
strength of existing financial frictions.

26 It should be stressed that total fixed assets proxy the sizes of firms in each employment-based class size and
macro-sector. The Online Appendix shows that when including total assets (in natural logarithm) and specifically its
interaction with the monetary shock, the effect of fixed assets on cash becomes statistically insignificant (see Table 2B
in Online Appendix B).

27 A possible explanation is that the estimated coefficient is biased (or spurious) simply because high-collateral firms
pledge mostly assets and are in turn less sensitive to interest rate changes unless the latter are explicitly associated with
a valuation effect of whatever sign. The full estimation shows that results for interest rate shocks are not fully robust.

28 For a discussion of the macroeconomic implications of assuming different types of constraints, see Drechsel (2023).
29 The evidence produced in Figure 1 is also supportive of this line of reasoning.
30 The choice of this specific time horizon is justified by the fact that available research typically finds that the strongest

investment response to monetary policy occurs one year after the shock. The dynamic specification in Online
Appendix C confirms that this is indeed the case also in the euro area.

31 There is some evidence that aggregate intangible investment is unaffected in the first two years but falls three years
after the shock, probably reflecting the investment behaviour of the largest European firms (see Online Appendix C).

32 These results are more supportive of the symmetry of the credit channel than previous ones. This is because when using
the share of old firms in each macro-sector and class size, I am not imposing the restrictive assumption of linearity in
the interaction. Differently put, the variable that I use here is capturing not the full distribution of fixed assets but just
the highest moments.
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