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ABSTRACT 

Using French firm data, we show that corporate debt structure plays a significant role in monetary 
policy transmission. In addition to interest rate policy, we analyse the impact of a novel ECB-induced 
sovereign spread shock, related to credit risk and liquidity, and show that both types of policy 
tightening diminish French firms’ investment. The transmission of conventional shocks is stronger 
for firms with higher shares of bank debt, but contractionary bond spread shocks lower investment 
more for firms with higher shares of bond debt. Bond liquidity and credit risk tightening leads to 
higher bond-bank loan interest rate spreads and lower bond issuance. 
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NON-TECHNICAL SUMMARY 

 

In this paper, we analyse the transmission of monetary policy to French firm's investment 
and credit.  

As compared to conventional monetary policy (CMP) shocks, we highlight a novel monetary 
policy shock that consists of movements in the French-German sovereign spreads around 
ECB announcements. We then show that this shock to bond spreads (BSP) is correlated with 
liquidity and credit risk in bond markets, and also impacts firms’ investment (Figure 1) and 
credit. 

Using a large panel of French firms, we then show both types of policy diminish French 
firms' investment and credit after contractionary shocks. However, the strength of the impact 
depends on each firm's debt structure (Figure 2).  

Firms that are more reliant on bank credit as a source of funding are relatively more impacted 
by conventional monetary policy shocks. On the other hand, firms that are more reliant on 
bond debt tend to be more sensitive to shocks that affect bond liquidity. 

We also show that on aggregate there is important, but imperfect, substitution between the 
two types of funding sources. After a conventional shock, there is a rise in bond debt issuance 
that partially offsets the fall in new bank loans. On the other hand, after a shock to bond 
liquidity, there is a rise in bank loans that partially offsets the fall in corporate bond debt 
issuance. 

Consistent with the interpretation that conventional monetary policy impacts the bank 
lending channel more directly than shocks that affect bond liquidity (and vice-versa), we also 
find that bank rates rise more than bond yields after a conventional monetary policy shock, 
while the opposite occurs after a bond spread shock. 

 

Figure 1: Average response of investment to CMP (left panel) and BSP (right panel) shocks (years on 
x-axis) 
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Figure 2: Response of investment to the interaction of the bond share with CMP (left panel) and BSP 
(right panel) shocks. 

 

  
 

Structure de l'endettement des entreprises et 
transmission hétérogène de la politique 

monétaire 

RÉSUMÉ 

En utilisant les données de bilan des entreprises françaises, nous montrons que la structure 
de la dette des entreprises joue un rôle important dans la transmission de la politique 
monétaire de la BCE. Outre la politique de taux d'intérêt, nous analysons l'impact d'un 
nouveau choc de spread souverain induit par la BCE lié au risque de crédit et à la liquidité 
et nous montrons que les deux types de resserrement de politique monétaire diminuent 
l'investissement des entreprises françaises. La transmission des chocs de politique 
monétaire conventionnelle est plus forte pour les entreprises ayant une part plus 
importante de dette bancaire. Inversement, les chocs contractionelles de spreads 
obligataires réduisent d’avantage l'investissement des entreprises dont la part d'obligations 
dans la dette totale est plus élevée. Le resserrement de la liquidité des obligations et du 
risque de crédit entraîne une augmentation des écarts entre les taux d'intérêt des obligations 
et des prêts bancaires et une diminution de l'émission d'obligations.  

 

Mots-clés : Transmission de la politique monétaire, Structure de la dette des entreprises, 
Investissement 
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1. Introduction

Since the Global Financial Crisis, the share of debt securities in total non-financial
corporation (NFC) debt has increased significantly.1 This increase was particularly
striking in the Euro area, traditionally dependent on bank-based finance, where the
bond share of corporate debt almost doubled between 2007 and 2021 (from 9% to 16.6%).
In France, the share of bond debt in total firm debt rose from 19% to 30% in the same
period, but there were other countries where the increase was even more dramatic. In
Spain, for example, market debt as a share of total firm debt went from 3% in 2007 to
14.7% in 2021.

Financial instruments that firms use to finance their activity have different charac-
teristics, making them imperfect substitutes. Previous literature has shown that bank
loans and bond securities respond differently to monetary policy shocks (Kashyap,
Stein, and Wilcox, 1993, Becker and Ivashina, 2014, Lhuissier and Szczerbowicz, 2022).
As such, corporate debt structure can matter for the monetary policy transmission.

In this paper, we show the importance of debt composition in the transmission of
conventional monetary policy to French firms’ investment. Using a novel approach, we
also investigate the effect of unconventional monetary policy arising from movements in
sovereign Bond Spreads (BSP), tightly linked to their liquidity and credit risk. We show
that the impact on firm investment depends jointly on the type of monetary policy and
the firms’ debt structure. Firms that are more dependent on bank finance react more
to conventional monetary policy (CMP) shocks, while firms more reliant on market
finance are more reactive to BSP shocks.

The importance of debt structure for NFC for monetary policy transmission was
highlighted by Philip Lane and Isabel Schnabel, yet with apparently different conclu-
sions. On one hand, Lane (2022) argued that a large bank share of NFC debt may
dampen conventional monetary transmission due to slower speed of pass-through of
policy rate changes into bank lending rates, when compared with corporate bond yields.
On the other hand, Schnabel (2021) claimed that CMP shocks should have a stronger
impact on the rates charged for bank loans than for corporate bonds, so the real effects
of CMP strengthen with the share of bank finance in the economy. These contrasting
views highlight that the importance of debt structure for the monetary transmission is
not yet fully understood.

1Adrian, Colla, and Shin (2013), Darmouni and Papoutsi (2022).
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The canonical New Keynesian channel of monetary policy focuses on real rates and
their impact on demand, via intertemporal consumption optimization. In such models,
the financing structure of firms is irrelevant, as typically the Modigliani-Miller theorem
holds. Recent literature has focused on financial frictions, where additional channels
are present. For example, monetary policy has been shown to affect NFC investment
through a “balance sheet channel” (Bernanke and Gertler, 1995). This channel implies
that policy rate increases can make it more expensive for the firms to borrow externally
and raise the firm-specific user cost of capital, decreasing their investment. Higher
policy rates increase the “external finance premium” because they reduce asset values,
and thus decrease the value of firms’ balance sheets and their net worth.2 Most of this
literature has focused on loans or is silent about the distinction between market and
bank debt.

But in the presence of financial frictions, the pass-through of monetary policy to
bank and market debt could be quite different. In that case, central bank rates would
affect firms differently, depending on their access to different types of external financing.
The firm-specific debt structure becomes an important factor of this heterogeneity, as
long as monetary policy has an uneven impact on the costs of bank lending and debt
securities (Holm-Hadulla and Thürwächter, 2021) and there is imperfect substitution
between the two types of credit. Both bank loans and corporate bond markets can be
subject to different frictions, independently reinforcing or attenuating the monetary
transmission mechanism.3

According to the bank lending channel, CMP tightening leads to more restrictive
bank credit conditions. In these circumstances, bond markets can provide an alternative
to bank financing to NFC that have access to that “spare tyre” (Kashyap, Stein, and
Wilcox, 1993, Adrian, Colla, and Shin, 2013).4 If monetary tightening decreases bank
loans but stimulates corporate bond issuance, then the effectiveness of monetary policy

2The external finance premium is the difference between the cost of capital raised by firms externally
and the cost of capital raised using cash flows generated internally.

3Bank loans tend to be more costly and more exposed to cyclical shifts in credit supply (Becker and
Ivashina, 2014). Bonds on the other hand are held by a dispersed number of investors, making it difficult
to renegotiate existing credit contracts in times of financial distress, impeding efficient restructuring
(Bolton and Scharfstein, 1996, Crouzet, 2017). Another difference is that in France, corporate bonds have
longer maturities than bank loans on aggregate, and they are more likely to have fixed interest rates
(Gueuder and Ray, 2022).

4The term “spare tyre” was used by Greenspan (1999) in his speech “Do efficient financial markets
mitigate financial crises?”, where he referred to capital markets as substitutes for the loss of bank financial
intermediation.
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could be hampered. The investment will fall less after interest rates hikes for the firms
with better access to bond markets (Crouzet, 2021). Moreover, the burden of adjustment
will fall disproportionately on firms that do not have access to the bond market “spare
tyre”, leading to possibly unwanted competitive effects of monetary policy. However,
as argued by Darmouni, Giesecke, and Rodnyansky (2020), when frictions in bond
financing are important, a bond lending channel can potentially dominate and firms
with more bond financing would be more negatively affected by monetary tightening.
In this paper, using a panel of micro data of French firms, we show that this is the case
for bond spread shocks, but not for conventional ones which affect bank-reliant firms
more.

The implementation of unconventional monetary policy (UMP) has added an ad-
ditional dimension to monetary policy and its transmission. In this paper, we ac-
knowledge the development in central bank toolkits and investigate whether there are
differences in the transmission of CMP and (a particular type of) UMP with respect to
corporate debt structure. UMP have already been shown to have heterogeneous effects
on issuance and cost of each debt instrument compared to CMP.5 Quantitative easing,
in particular, reduced risk premia on debt securities, which stimulated corporate bond
issuance rather than bank lending to NFC.6 Therefore, conventional and unconven-
tional monetary policies have potentially different effects on NFC investment.7 In this
paper, we focus on the bond credit channel of unconventional monetary policies and
show that firms which rely relatively more on bond finance are more sensitive to it than
those that rely more on bank finance, while the converse holds true for conventional
monetary policy.

More specifically, we use firm-level panel data for France (FIBEN) to investigate
the relevance of corporate debt structure for ECB monetary policy transmission. Our
dataset consists of more than 11,000 distinct firms and around 80,000 observations, over

5Lhuissier and Szczerbowicz (2022) show that an expansionary CMP in the United States leads to a
rise in aggregate loans and a decline in debt securities issuance, while an expansionary UMP generates a
decline in loans and a rise in debt issuance.

6There is evidence that central bank asset purchases lowered the NFC debt securities cost relative
to the cost of bank funding, thus encouraging companies to switch from bank to bond financing (see
for instance Arce, Mayordomo, and Gimeno, 2020, De Santis and Zaghini, 2021, Grosse-Rueschkamp,
Steffen, and Streitz, 2019).

7Holm-Hadulla and Thürwächter (2021) study the effects of the ECB shocks to short-term and long-
term rate on euro area countries’ GDP. They show that a higher bond share goes along with a weaker
transmission of short-term policy rate shocks to GDP, but the transmission of longer-term yields policy
shocks is stronger.
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the period 1999-2019. We rely on high frequency surprises around ECB announcements
to identify monetary policy shocks. For CMP, we use the updated surprises from
Jarociński and Karadi (2020), who separate conventional monetary policy shocks from
central bank informational shocks. These surprises are based on risk-free yield changes
of maturity up to one year around ECB announcements, which allow them to capture
both interest rate decisions and (Odyssean) forward guidance. For UMP, we use the
high frequency changes of 10-year sovereign spreads between French and German
bonds around ECB announcements, in order to study the effect of monetary policy
shocks linked to French bond market liquidity and credit risk.

We begin by identifying a novel UMP shock extracted from movements in French-
German 10-year sovereign spreads around ECB announcements (BSP shocks). Since
conventional monetary policy could also have an impact on bond spreads, we orthog-
onalize the 10-year French-German spread surprises8 with respect to CMP surprises.
We then show that ECB-induced BSP tightening shocks reduce French sovereign bond
market liquidity, as measured by bid-ask spreads. Additionally, they increase the credit
risk of French bonds as reflected by the credit default swaps (CDS) associated with
them.

We use local projections (LP) proposed by Jordà (2005) to evaluate the average
impact of ECB conventional and unconventional monetary policy on French firms’
investment. We find that both CMP and BSP shocks have an economically and sta-
tistically significant negative effect on French firms’ investment. Then we proceed
to estimate the heterogeneous effect of both types of monetary policy depending on
firms’ debt structure. We control for firm fixed effects to capture permanent differences
across firms, as well as sector-time fixed effects to capture differences in how sectors
respond to aggregate shocks. We provide evidence that monetary policy transmission
to firm investment is a function of each firm’s share of market debt and the specific
type of monetary policy being used. Conventional monetary policy has a stronger
impact on firm investment when the firm is more reliant on bank loans, while uncon-
ventional policies that increase liquidity in bond markets and decrease credit risk (such
as quantitative easing) have a stronger effect when firm financing is more bond-based.

To shed light on the transmission mechanism, we also show that contractionary BSP
shocks lead to a lower share of bond debt in new issuance, with negative effects on NFC
investment. Moreover, we also show that after a contractionary BSP shock the relative

8Using data from Altavilla et al. (2019).
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cost of bonds compared to bank loans increases, indicating that the transmission of BSP
to funding costs is stronger for market debt.

The contribution of this paper is twofold. First, we identify a bond market channel
of MP, associated with BSP shocks, and demonstrate its impact on both the liquidity and
credit risk of the French sovereign bond market. Second, we study the role of corporate
debt structure in the transmission of both types of monetary policy to investment. By
uncovering the relative importance of bond and bank credit supply shocks induced by
these two types of monetary policy, we provide novel empirical findings on the credit
and bond market channels of different forms of monetary policy.

The paper is organised as follows. Section 2 provides an overview of the literature.
Section 3 describes the data used, while Section 4 compares the aggregate effects of both
types of monetary policy and explores the role of the debt structure in the heterogeneous
responses of firms to the two monetary policy shocks. Section 5 uses complementary
data sources to shed light on the transmissions channels and Section 6 concludes.

2. Literature

Our paper relates to the literature on the credit channel of monetary policy, both from
the firm balance sheet and the bank lending channel perspectives.9 This literature
links the heterogeneous response of firms to monetary policy shocks in the presence of
financial frictions, related both to banks and NFC balance sheets. Ottonello and Win-
berry (2020) find that firms with low default risk are the most responsive to monetary
shocks. Other studies argue that the firm-level response also depends on their size
(Gertler and Gilchrist, 1994), their holdings of liquid assets (Jeenas, 2023) and the type
of financial constraints faced by the firms (Chitu et al., 2023). Cloyne et al. (2023) use
the firm’s age and dividend payouts as a proxy for financial constraints, finding that
financial frictions account for about one third of the aggregate investment response to
conventional monetary policy.

The imperfect substitutability of different instruments of corporate debt generates
additional frictions that affect monetary policy transmission. In particular, the share
of floating-rate debt and the debt maturity were shown to affect the transmission of

9For the firm balance sheet channel, see Ashcraft and Campello (2007), Bernanke and Gertler (1995),
and Gertler and Gilchrist (1994). For the bank lending channel, see Bernanke and Blinder (1988), Bernanke
and Gertler (1995), Jiménez et al. (2012), Stein and Kashyap (2000), Kishan and Opiela (2000).
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monetary policy to firms’ investment and stock prices (Ippolito, Ozdagli, and Perez-
Orive, 2018, Gürkaynak, Karasoy-Can, and Lee, 2022, Jungherr et al., 2022).10

Another important aspect of debt heterogeneity is related to the loan-bond compo-
sition of corporate debt.11 The firm-level evidence from the United States shows that
a higher share of bonds in corporate financing attenuates the impact of conventional
monetary policy on firms’ stock prices and investment, in line with the bank lending
channel (Crouzet, 2021, Ippolito, Ozdagli, and Perez-Orive, 2018). In this context, the
possibility of issuing corporate bonds can hamper the effectiveness of interest rate
increases, as the NFC can substitute bank loans with bond financing, even if only
partially so. On the other hand, Darmouni, Giesecke, and Rodnyansky (2020), using
firm-level data, highlight that stock prices and investment of listed euro area firms with
higher bond to asset ratios are more affected by conventional monetary policy shocks
than their counterparts, pointing to the importance of bond market frictions in the euro
area.

We contribute to this literature by investigating the reaction of French firms invest-
ment to conventional monetary policy shocks. French firms have the highest share
of bond financing in the EA, and as such we provide evidence that is more in line
with the US evidence. This reinforces the idea that bond market depth is important to
explain differences between US and EA-wide results. More importantly, we study here
not only the role of bond-loan debt structure for CMP transmission but also for UMP
transmission, with a focus on the bond market channel encompassing both liquidity
and credit risk.12 To do this, we use high-quality microeconomic data on French firms.
Earlier literature found that unconventional monetary policy reduces corporate bond
yields and risk premia, stimulating corporate bond issuance (Wright, 2012, Altavilla
and Giannone, 2017, Lo Duca, Nicoletti, and Vidal Martínez, 2016, Lhuissier and Szczer-
bowicz, 2022). Giambona et al. (2020) used microeconomic data to study the effect
of QE on investment. They find that investment by firms with access to the bond
market increases. Using aggregate data in a panel of EA countries, Holm-Hadulla
and Thürwächter (2021) show that the share of aggregate bond financing plays an
opposite role in conventional and unconventional monetary policy transmission. It
weakens the transmission of short-term policy rate shocks to GDP but strengthens

10See also Bräuning, Fillat, and Wang (2020), Barclay and Smith Jr (1995), Diamond and He (2014).
11The composition of debt instruments and related financing costs play an important role in firms’

investment dynamics. See Dees et al. (2022), De Fiore and Uhlig (2015), Adrian, Colla, and Shin (2013).
12Our sample also includes firms that are not publicly listed.
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the effects of monetary policy shocks to longer-term yields, which tend to be more
responsive to UMP measures. This suggests that the bank lending channel is not the
main transmission channel for UMP. In this paper, we investigate a distinct channel of
UMP that affects bond market liquidity and credit risk, exploiting firm-level data.13 We
introduce a novel method to identify these shocks and demonstrate that firms more
dependent on corporate bond markets for their external financing are more significantly
impacted by these shocks compared to firms that rely more on bank lending.

Finally, our paper is related to the literature studying the impact of monetary policy
shocks using high-frequency identification, such as Kuttner (2001), Gürkaynak, Sack,
and Swanson (2005), Gertler and Karadi (2015), Gerko and Rey (2017), Altavilla et al.
(2019), Jarociński and Karadi (2020), Swanson (2021), among others. We add to this
literature by constructing high frequency surprises for the bond market channel of mon-
etary policy, which was particularly important during ECB asset purchase programs.
We identify shocks affecting bond market liquidity and credit risk from movements in
10-year French-German sovereign spreads around ECB policy announcements, orthog-
onalized with respect to CMP shocks.

3. Data and summary statistics

3.1. Monetary policy shocks

We rely on high frequency surprises to identify monetary policy shocks. For CMP, we
use the updated surprises from Jarociński and Karadi (2020) who separate conventional
monetary policy shocks from central bank informational shocks. These (updated)
surprises around ECB announcements are based on risk-free asset changes of maturity
up to one year, capturing both interest decisions and near-term forward guidance.14

Unconventional monetary policy is a large set of tools that encompasses anything
that goes beyond the use of policy rates. This can include very diverse instruments such
as forward guidance, asset purchases or lending operations. Since we want to examine

13Recent work by Lee and Engel (2024) highlights a link between QE, liquidity and investments in
risky foreign assets. Here, we focus on the impact of unconventional monetary policy on the domestic
economy.

14The updated MP shocks are currently available on Marek Jarocinski’s webpage. The updated series
are based on the 1st principal component of the Monetary Event-window changes in OIS with maturities
1, 3, 6 months and 1 year. The Monetary Event-window is defined as in Altavilla et al. (2019).
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the role of credit channels in bank and bond financing of French firms, we want to
capture unconventional monetary policy shocks that are most directly connected to
French bond markets. To do this, we use the high frequency movements in the 10-year
French-German sovereign spread (BSP shock). To remove any possible systematic effect
of CMP on these spreads, we also orthogonalize these surprises with respect to the
CMP shocks. Figure A1 displays the time series of the two types of shocks. As expected,
CMP shocks seem more frequent until 2008, while BSP shocks are more prominent
during the zero lower bound (ZLB) period.

Table 1: Largest BSP Shocks

Date BSP shock Sources Explanations
12/03/2020 0.117 ECB statement, Financial

Times
Christine Lagarde stated it was not the ECB’s role to respond
to movements in government debt markets.

08/12/2011 0.057 ECB press release, Finan-
cial Times

Announcement of 3-year LTRO. Markets were disappointed
by the downplaying of the prospect of renewed sovereign
bond purchases.

02/08/2012 0.054 ECB statement, Reuters ECB disappoints markets which expected a more immediate
OMT implementation.

04/06/2020 −0.053 ECB statement, Financial
Times

Increase of pandemic emergency purchase programme
(PEPP) envelope by €600 billion (including undisclosed
amount of corporate bonds).

09/02/2012 −0.051 ECB press release, ECB
statement, Reuters

ECB eases eligibility criteria for collateral used in Eurosys-
tem credit operations.

06/11/2008 −0.048 ECB statement, Reuters After a 50 basis points cut, analysts suggest door to further
monetary policy easing is likely to remain open.

07/07/2011 0.047 ECB statement (Q&A),
Reuters

Jean-Claude Trichet refused to discuss further steps if Euro
zone crisis worsens, generating uncertainty about accep-
tance of Greek collateral

06/05/2010 0.034 ECB statement (Q&A), The
New York Times

Jean-Claude Trichet declares that purchases of Greek bonds
were not discussed at this meeting.

06/06/2012 −0.030 ECB statement, Reuters ECB decided to continue conducting its main refinancing op-
erations at fixed-rate tender procedures with full allotment
for as long as necessary.

03/11/2011 −0.029 CBPP programme an-
nouncement

ECB announces details of its new covered bond purchase
programme (CBPP2).

03/03/2011 −0.029 ECB statement, Financial
Times

QT postponed: “ECB shelved further steps to unwind the
exceptional support for eurozone banks.”

10/05/2001 0.028 ECB statement, Monthly
Bulletin

Lower M3 growth than previously announced.

To better understand the nature of these unconventional shocks, we also provide a
narrative description of the events associated with the windows where we observe the
largest intra-day BSP shocks. Table 1 provides information on what was communicated
at the dates of the 12 largest BSP shocks (in absolute terms). For example, the largest
shock in our sample occurs on March 12, 2020 after the COVID-19 pandemic outburst.
At this date, markets were disappointed by the modest strengthening of the APP and the
statement by President Lagarde reaffirming that the ECB is “not here to close spreads”.
In other dates, there was also significant movement in the 10-year French-German
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https://www.ecb.europa.eu/pub/pdf/mobu/mb200105en.pdf


spread during conferences that featured announcements regarding asset purchase
programs, suggesting these are likely important drivers of the spread. Empirical
evidence shows indeed that the announcements of the ECB asset purchases such
as OMT and PEPP reduced the 10-year French-German spread (Szczerbowicz, 2015,
Hubert et al., 2024).

French and German sovereign bond markets used to be comparable in terms of
currency and amounts outstanding (Ejsing and Sihvonen, 2009). Nonetheless, over
the past decade, France’s credit ratings have seen a couple of downgrades. Despite
maintaining investment grade, the sovereign French-German spread is now likely
to reflect both liquidity and credit risk. Our analysis demonstrates that BSP shocks
significantly influence both the liquidity and credit risk components of the spread. In
Section 4.1., we show that BSP surprises have a strong and consistent impact on the
first principal component of the bid-ask spread of French sovereign bonds. This strong
link to bid-ask spreads highlights the presence of a (bond market) liquidity channel
of monetary policy. Moreover, we show that BSP shocks also affect CDS spreads, a
measure of French sovereign credit risk.

Sovereign bond prices can affect corporate bond prices through the liquidity pre-
mium channel and transfer-risk channel. The liquidity channel suggests that highly
liquid sovereign bonds improve the liquidity of corporate bonds of the same coun-
try. This is because investors can use sovereign bonds as hedging instruments and
benchmarks to price corporate bonds, reducing the liquidity premium embedded in
corporate bond yields (Dittmar and Yuan, 2008, Li, Magud, and Werner, 2023, Delong
et al. IMF).15 The transfer-risk channel argues that when a sovereign experiences fiscal
distress, it may transfer credit risk to domestic firms through actions like raising taxes
or reducing government spending. This transfer of risk weakens the financial health
of corporations, increasing their probability of default (Li, Magud, and Werner, 2023,
Corsetti et al., 2014, Delong et al. and Bedendo and Colla, 2015).16 In addition, sovereign

15Li, Magud, and Werner (2023) find that the sensitivity of corporate yields to sovereign yields is
weaker in countries where sovereign bonds are less liquid, as measured by wider bid-ask spreads. This
suggests that the liquidity of sovereign bonds plays a significant role in determining the pricing of
corporate bonds. Dittmar and Yuan (2008) also highlight that sovereign bond issuance can lower both
yield spreads and bid-ask spreads of existing corporate bonds, pointing to the positive influence of
sovereign bonds on corporate bond liquidity.

16Bedendo and Colla (2015) find that firms more likely to receive government aid experience a stronger
impact from sovereign risk on their credit spreads. Similarly, Li, Magud, and Werner (2023) show
that the long-run pass-through from sovereign yields to corporate yields is greater in countries with
lower sovereign credit ratings and those with a higher ratio of public external debt to foreign reserves,
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bond prices can also affect corporate bond prices through the sovereign ceiling rule
employed by credit rating agencies, which states that firms’ ratings cannot exceed the
sovereign rating of their country of domicile. Consequently, a sovereign downgrade
often triggers automatic downgrades for corporations, even if their fundamentals re-
main unchanged (Borensztein, Cowan, and Valenzuela, 2013, Adelino and Ferreira,
2016, Almeida et al., 2017). Since sovereign bonds capture common systematic risks,
investors use their yields as a benchmark when assessing the risk premium required
for investing in corporate bonds from the same country.

Given these transmission channels from sovereign bond prices to corporate bond
prices, it is not surprising that unconventional monetary policies, such as sovereign
asset purchases, are shown to have important spillover effects on corporate bond prices
(Altavilla, Carboni, and Motto, 2021, Rogers, Scotti, and Wright, 2018, Gnewuch, 2022).
We also find evidence that our BSP shocks have significant effects on risk premia in
French corporate bond markets.

3.2. Firm-level data

We measure the impact of the ECB monetary policy on French firms’ investment using
firm-level data on French companies from the Banque de France’s FIBEN (Fichier Ban-
caire des Entreprises) database. We rely on the consolidated database as investment and
financing choices are often decided at the group level. We combine two consolidated
databases for each of the accounting standards under which French companies can pub-
lish their results (French standards and International Financial Reporting Standards).

Companies are identified by their SIREN number, which is an Insee17 code identify-
ing uniquely each company, organization or association operating in France. Results
are typically reported once a year, so data is annual, but the reporting date and the
length of the fiscal year can vary. To avoid double-counting we exclude observations
whenever there are multiple entries with the same SIREN-date pair, and for consistency
we exclude those for which the duration of the fiscal year is different from 12 months.
This ensures that any observation is for a complete year of business.

For the remaining observations, if the reporting month is between January and June,
the observation year is considered as occurring the preceding year for the purpose of

indicating that corporate bonds are more vulnerable to sovereign risk in countries where governments
face greater fiscal challenges.

17French National Institute of Statistics and Economic Studies.
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aligning it with time-sector fixed effects or annual aggregate controls. Otherwise, it is
considered as occurring in the year of reporting. This allows us to consider the year in
which most of the activities described in the observation take place.

Given that our monetary policy shocks are daily, we follow Durante, Ferrando, and
Vermeulen (2022) and align the yearly aggregation of shocks to match the reporting
month of each firm. Yearly aggregation follows the formula below, yielding firm-specific
monetary policy shocks based on their reporting month.18

Yf ,t =
12

∑
j=r f ,t+1

mj,t−1 +

r f ,t

∑
j=1

mj,t (1)

where Yf ,t is the firm- f specific shock at year t, r f ,t is the reporting month of firm f in
year t and mj,t is the MP shock in month j of year t.

Finally, we exclude observations with negative equity, negative assets or with
leverage above the 99th percentile to exclude firms close to or in default. We also
winsorize the remaining firm-level variables at the 1st and 99th percentiles for the
regressions, as is standard in the literature.

3.3. Descriptive statistics

Our working sample contains 81 358 observations from 11 478 distinct groups (hence-
forth firms). Our sample covers the years after the introduction of the Euro in 1999 to
2019.19 There is substantial heterogeneity among the firms of our sample. We report
summary statistics in Table 2 and in Figure 1. The average share of bond debt in total
debt (henceforth bond ratio) is on average 0.05, due to the presence of a high number
of firms that do not finance themselves through bonds. This is about half of the ratio
found by Darmouni, Giesecke, and Rodnyansky (2020) in their dataset of large firms
that enter the EURO STOXX 50 index. Around 80% of the observations in our sample
are from firms declaring no bond debt during that reporting year.

18In Appendix A, we show that results are robust to using a more straightforward calendar year
aggregation.

19We remove the observations from 2020, so as not to incorporate the Covid-19 pandemic period.
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Table 2: Summary statistics

Mean Std.dev. Min Max
Monetary policy shocks (pp)*
CMP shocks 0.04 0.10 -0.09 0.26
BSP shocks -0.01 0.04 -0.10 0.08
Dependent variable
Investment rate** (%) 1.57 5.87 -19.58 43.25
Aggregate control variables
French output gap -0.006 1.60 -2.6 2.79
French inflation 1.38 0.77 0.07 2.81
VIX 19.9 7.06 11.04 40
10y French sovereign rate 3.01 1.65 0.13 5.39
3m interbank rate 1.75 1.76 -0.36 4.63
Firm-specific control variables
Leverage 0.25 0.17 0 0.79
Total assets (in bn) 0.39 1.72 0 25.72
Cash flows to total assets 0.10 0.07 -0.19 0.75
Bond ratio 0.05 0.16 0 1
Maturity ratio*** 0.56 0.36 0 1

* MP shock moments calculated under a calendar-year aggregation ** Investment rate
is defined as the difference in net tangible assets with respect to lagged total assets. ***
Maturity ratio is defined as the share of debt with maturity above 1 year.

Figure 1 displays histograms from the subsample of firms that finance themselves
at least partly through bonds.20 Within the group that has access to the bond market,
there are more firms with low bond ratios than there are with large ones. Despite this
pattern, the distribution is more even for bond ratios than it is for bond debt over assets.
There is a non-negligible number of observations across all possible values of bond
ratios, allowing us to explore this dimension of the panel data. For bond debt over
assets, we observe a more concentrated distribution. This is expected, since firms at
the higher end of the distribution need to combine high leverage ratios with high bond
ratios. In Figure A2 of Appendix A, we also provide histograms for the logarithm of
assets, the share of firm debt with maturity above 1 year (henceforth maturity ratio) and
leverage for the full sample of firms.

20As mentioned before, there is a large mass point at 0, such that including it masks the heterogeneity
within the remaining firms.
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Figure 1: Distribution of bond ratios and bond debt over total assets
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Figure 2 provides information on firms’ assets, maturity ratio and leverage, accord-
ing to their corporate debt structure. For each variable, we indicate the average across
3 categories of firms: those with a bond ratio equal to zero, those with a bond ratio
below a cut-off value and those with a bond ratio above it. The cut-off value is the
median bond ratio of firms with non-zero bonds. Firms with a bond ratio higher than
the (conditional) median are on average significantly larger than those within the other
two categories. They are also more highly levered and have higher maturity ratios
relative to the other two groups.

Figure 2: Corporate debt structure and firm characteristics
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Each panel represents the average of the corresponding variable for three groups of firms: those with no bonds, those
with bond ratios below the median (conditional on having bonds), and firms with bond ratios above the median.
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Figure 3 shows binned scatter plots of the average bond ratio for different bins of,
respectively, assets, maturity ratio and leverage.21 Panels on the left are constructed
using the full sample, while the ones on the right restrict the analysis to only firms with
bonds. As can be seen in the top row, there is a positive relationship between bond
ratio and asset size. The distribution has therefore significant skewness, with large
firms having significantly larger bond ratios. In the top right panel, we see a similarly
shaped distribution when we limit the sample to firms with non-zero bond debt, but
with much higher values of bond ratios (and a bit more noise). In the middle row, we
see that a similar pattern applies to the maturity ratio, defined as debt above 1 year
maturity over total debt. Firms with higher maturity ratios tend therefore to have larger
bond ratios.

In the bottom row, we highlight that doing a similar analysis by leverage reveals
very different patterns in the full sample and the bond firms subsample. While we
have a stable and monotonic positive relationship in the full sample, the subsample is
U-shaped. The combination of the two panels shows that the low average bond ratios
for firms in the lower leverage percentiles of the full sample are driven by firms with no
bonds, but conditional on having bonds, low leverage firms actually have the highest
share of bonds across the bins represented.

4. Monetary policy transmission to firm investment

In this section we first provide evidence of a strong link between BSP shocks and bond
liquidity, as measured by bid-ask spreads. We also find that these shocks affect CDS
spreads, a measure of French sovereign credit risk. As a second step, we evaluate the
response of French firms’ investment to monetary policy shocks, and show that both
BSP and CMP shocks are contractionary for firm investment. However, BSP shocks
have a stronger impact on firms which are more reliant on market debt, while CMP
shocks have a stronger impact on firms that are more reliant on bank loans.

21Figure A3 in Appendix A also shows the equivalent charts for cash flow over assets.
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Figure 3: Binned scatterplots of bond ratios by asset size, maturity and leverage
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4.1. BSP shocks and the dynamics of sovereign bond liquidity and

credit risk

In this sub-section, we show that BSP shocks have a strong link with French sovereign
bond market liquidity and French sovereign bond credit risk. To do so, we use smooth
local projections (S-LP) as in Barnichon and Brownlees (2019). This penalization method
can help deal with excess variability, without restricting ex-ante the shape of the impulse
response function.22 We use S-LP, as without the cross-sectional dimension of the panel,
the number of observations is reduced considerably. Yet standard local projections
are heavily parametrized and so estimates can be less precisely estimated and can
be erratic in smaller samples (Ramey, 2016). On the other hand, more efficient VAR
approaches might be too restrictive and lead to bias. To address these issues, S-LP
make use of a shrinkage parameter that pins down the bias/variance trade-off of the
estimator. When this parameter is set to 0, the method coincides with standard local
projections estimated by least squares, whereas when it is large, the impulse response
converges to a polynomial distributed lag model (Almon, 1965). We follow Barnichon
and Brownlees (2019), and let the data choose the shrinkage parameter using 5-fold
cross-validation, picking the value that provides the best pseudo-out-of-sample fit.23

We run smooth local projections on daily bid-ask spread data for French sovereign
bonds with maturities running from 1m to 50y.24 Given that momentum is an important
factor for asset prices at higher frequencies, we include 3 lags of the dependent variable.

yt+h = αhSt +
3

∑
l=1

Γh
l yt−l + ϵt+h (2)

where yi,t+h is the h-day forward first principal component of bid-ask spread or
CDS spread of French sovereign bonds. St is a vector of CMP and BSP shocks at time t.

We first examine the impact of monetary policy shocks on bond market liquidity.
Figure 4 shows the impact of each shock on the first principal component of bid-ask
spreads across all maturities. The right panel of the figure shows that BSP shocks have a
consistent positive impact on the first principal component of bid-ask spreads, pointing
to the worsening of market liquidity of French sovereign bonds. After a contractionary
BSP shock, the common component of bid-ask spreads across all maturities rises, while

22See Li, Plagborg-Møller, and Wolf (2024).
23For additional details on the method and its properties, see Barnichon and Brownlees (2019).
24The following maturities were considered: 1m, 3m, 6m, 1y, 2y, 3y, 5y, 10y, 15y, 20y, 30y and 50y.

16



the same is not true for CMP shocks, for which the liquidity impact is much less
pronounced and short-living, as can be seen on the left panel of Figure 4.25

Figure 4: Response of first principal component of bid-ask
spreads to CMP (left panel) and BSP (right panel) shocks
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Note: Light (dark) grey bands correspond to 95% (to 90%) confidence intervals.
X-axis: days after the shock.

Next, we consider the impact on French sovereign bond credit risk, which can be
proxied by sovereign Credit Default Swap (CDS) spreads. Figure 5 shows that the
results for CDS spreads are similar to those for bid-ask spreads.26 Specifically, CMP
shocks do not have a significant impact on sovereign CDS spreads. However, BSP
shocks lead to an increase in the first principal component of sovereign CDS spreads.
This suggests that a contractionary BSP shock, induced by ECB policy announcements,
increases the perceived credit risk of French sovereign debt.

The evidence presented in this sub-section indicates that BSP shocks significantly
influence both the liquidity and credit risk components of French sovereign bonds.
This is in contrast to CMP shocks, which do not exhibit a consistent impact on either
measure. This strong link to both liquidity and credit risk provides evidence that BSP
shocks capture a relevant dimension of unconventional monetary policy transmission
beyond interest rate changes. In Figure A5, we also find that BSP shocks directly impact
risk premia in French corporate bond markets.

25In Appendix A, Figure A4 shows this result is robust to including a Great Financial Crisis dummy
that takes the value 1 during 2008.

26The following maturities were considered: 6m, 1y, 2y, 3y, 4y, 5y, 7y, 10y, 20y and 30y.
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Figure 5: Response of first principal component of CDS spreads
to CMP (left panel) and BSP (right panel) shocks
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Note: Light (dark) grey bands correspond to 95% (to 90%) confidence intervals.
X-axis: days after the shock.

4.2. Investment response to monetary policy

We now examine the aggregate effect of monetary policy shocks on French firms’
investment rates. To capture the time profile of the response, we use a panel local
projection approach proposed by Jordà (2005). We define net investment rate Ii,t of firm
i as the first difference of net tangible assets in year t, scaled by total assets in year t-1.27

To measure the effect of conventional and unconventional monetary policy shocks
at time t on investment at horizons h ∈ (0, 1, ..., 5), we estimate the following set of
equations:

∆Ii,t+h = αhSi,t + ΨhZt−1 +
3

∑
l=1

Γh
l Xi,t−l + µh

i + ϵi,t+h (3)

where ∆Ii,t+h is the h-year forward difference in the net investment rate: ∆Ii,t+h =

Ii,t+h − Ii,t−1. Si,t is a vector of CMP and BSP shocks aligned to the reporting month
of firm i. Zt−1 is the control vector of lagged aggregate controls: French output gap,
French inflation, VIX, 10-year French sovereign rate, 3-month interbank rate. Xi,t−1 is
the vector of lagged firm-specific controls: leverage, total assets, cash flows to total
assets, bond ratio, maturity ratio and a bond dummy that is equal to 1 for firms that
have non-zero share of bond financing. µi are firm fixed effects.

Figure 6 shows the average impulse response function of investment rate to a 100

27Our focus is on tangible investment, as research has indicated that fluctuations in debt financing
have a more significant impact on physical investment, whereas equity financing fluctuations are more
closely linked to R&D investment dynamics (Bianchi, Kung, and Morales, 2019)
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Figure 6: Average response of investment to CMP (left panel)
and BSP (right panel) shocks
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Note: Light (dark) grey bands correspond to 95% (to 90%) confidence intervals.
X-axis: years after the shock.

basis point upward surprise for CMP (left panel) and BSP shock (right panel) at each
horizon h (from 1 to 5 years). A CMP tightening of 100bp leads to a 2.4pp decline
of investment with respect to firm’s total assets, while a contractionary BSP shock of
100bp reduces it by close to 5pp. The CMP shock has an economically and statistically
significant negative effect in the first two years after the shock, while the BSP shock
decreases French firms’ investment with a longer lag, starting only on the third year
after the shock.

Our estimates for CMP shocks are consistent with the ones found in the literature.28

The identified BSP shock has an impact at its peak that is larger per bp of the shock.
We normalize the impulse response to 100bp shocks, which we find easier to interpret
economically. Nevertheless, Figures A6 and A7 of Appendix A show the impulse
responses of specifications (3) and (4) when each shock is rescaled by its standard
deviation in the sample.

To better understand whether the investment response to BSP shocks is driven
by sovereign French market developments or rather by movements in German yield
(possibly reflecting some flight-to-safety reactions), we also add to our specification the
surprises in 10-year German bond yields during the same announcement window.29

28For example, using US firm-level data, Cloyne et al. (2023) show that a 100bp rise in the interest rate
leads to a fall in business investment between 2.4 and 3.2% on average after two years. Papers where
investment is defined as the log change in net tangible assets tend to find larger values, such as 10% in
Ferreira, Ostry, and Rogers (2023) or 31% in Durante, Ferrando, and Vermeulen (2022).

29As in case of the BSP shocks, we orthogonalise the surprises in 10-year German yield on the days of
ECB announcements with CMP shock.
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Figure A8 in Appendix A displays the average response of investment to CMP and
BSP shocks with this additional control, confirming that our results are not driven by
surprises in 10-year German yields.

In Appendix A, we additionally show that results are robust to not using any
aggregate controls30 (Figure A9) or using only output gap and inflation (Figure A10).
Finally, results are also robust to aggregating shocks through a simple calendar year
sum (instead of adjusting to each firm’s reporting month), which is not surprising given
most firms in our sample report their results in December (Figure A11).

4.3. Heterogeneous Transmission of Monetary Policy

In order to investigate possible heterogeneity in the transmission of the two types of
monetary policy shocks, we explore the role of corporate debt structure. To do this, we
again estimate LP, but we interact the shock with the (lagged) firm-specific bond ratio
(defined as the share of bond liabilities in total firm debt). A value of 0 indicates that
the firm has only bank loans, while a value of 1 implies the firm has no bank loans but
only bond debt.

∆Ii,t+h = αh
b Bi,t−1Si,t + αh

mMi,t−1Si,t +
3

∑
l=1

Γh
l Xi,t−l + µh

i + θh
s,t + ϵi,t+h (4)

where Bi,t−1 is the lagged bond ratio and Mi,t−1 the maturity ratio, defined as long-term
debt over total debt. We include a maturity interaction term since the literature has
previously highlighted the role of maturity31 and the average maturity of bond debt
tends to be longer than for bank loans.32 Although we do not have data on the full
maturity structure of each firm, we can still construct a maturity ratio Mi,t, defined as
the share of firm debt with maturity above 1 year. In our sample, the unconditional
correlation of Mi,t with the bond ratio Bi,t is equal to 0.27.

Since we are now interested only in the heterogeneity of responses, we can include

30Since monetary policy shocks are exogenous, in principle lagged aggregate controls are not strictly
necessary.

31Deng and Fang (2022) show that firms who hold more long-term debt are less responsive to conven-
tional monetary shocks. Using detailed bond-level date, Jungherr et al. (2022) show that firms with more
maturing debt are more exposed to fluctuations in the real interest rate.

32It is also important to mention that 83% of debt of French companies is fixed-rate debt (Gueuder
and Ray, 2022). See Gürkaynak, Karasoy-Can, and Lee (2022) for the impact of cash flow exposure on
monetary policy transmission.
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sector-time fixed effects θs,t which will (among other things) absorb aggregate demand
effects of monetary policy and any sector-specific responses to the shocks. All other
variables, such as shocks, firm-specific controls and firm fixed effects, are as in Equation
(3).

Figure 7: Heterogeneous response of investment to CMP (left
panel) and BSP (right panel) shock depending on firms’ bond

share
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Note: Light (dark) grey bands correspond to 95% (to 90%) confidence intervals.
X-axis: years after the shock.

Figure 7 shows the estimated coefficients for the interaction variable between mon-
etary policy shocks and the lagged bond share in NFC debt. As the left panel of the
graph indicates, after a contractionary 100bp CMP shock, firm investment falls less, the
higher its share of market financing is. In particular, the contemporaneous decline in
investment with respect to total assets of firms with no bonds is 6.4pp bigger on impact
compared to fully bond reliant ones (i.e. comparing a firm with a bond ratio of 0 to one
with a bond ratio equal to 1) and peaks at 10.5pp three years after the shock (year 4).
On the other hand, after a contractionary 100bp BSP shock, firm investment falls more,
the higher is its market financing share. On impact, the decline in investment of fully
bond reliant firms is 10.6pp bigger compared to fully bank reliant ones, and this effect
increases to 34.6pp at its peak, two years after the shock (year 3). In other words, a one
standard deviation higher bond ratio (i.e by 0.16) would be associated with an extra 5.5
percentage point reduction in investment following a 100bp BSP shock.

In Figure A12 of Appendix A, we also provide the impulse response functions
for the interaction terms between monetary policy shocks and maturity. We show
in Figure A13 that the bond ratio results are also robust to excluding this maturity
interaction from the specification. Figure A14 in Appendix A shows that results are also
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robust to adding the interaction of lagged bond share with the surprises in the German
10-year bond yields, using the same window on ECB announcement days. Finally, as
in the previous section, we also provide figures that show that results are robust to
aggregating shocks through a simple calendar year sum without accounting for the
month the firms report their results (Figure A15).

The transmission of monetary policy to firm investment is therefore contingent
upon a firm’s debt structure and the specific monetary policy instrument employed.
Conventional monetary policy has a stronger impact on firm investment when the firm
is more reliant on bank loans, while unconventional policies that increase liquidity
or reduce credit risk in bond markets (such as QE) have a stronger effect when firm
financing is more market-based. To shed light on why this is the case, we explore in the
next section the links between each type of credit supply and the two types of monetary
policy shocks.

5. Inspecting the transmission channel

5.1. Impact on aggregate debt flows and prices

In Section 4.2., we established that the different types of monetary policy affect firms
differently depending on their financing structure. In this section, we investigate the
channels by looking at funding cost data. Unfortunately, we do not have data on
firm-specific funding costs so we need to look at aggregate variables. On the other
hand, this allows us to use monthly frequency which might be important when looking
at financial variables.

Looking at aggregate variables reduces the sample size, which is why we use smooth
local projections, as in Section 4.1. We explore the transmission channel in more detail
by looking at the impact of monetary policy shocks on the cost of debt, as well as on
the quantity dimension (flows and stocks).33 In Figure 8, we show the response of the
bank-market spread, defined as the rate of bank loans compared with the average yield
of corporate bonds.

In the left panel, we see the response of the aggregate bank-market spread to a
CMP shock. As monetary policy contracts, the spread seems to marginally and non-

33Monthly data on French NFC financing is published on Banque de France website: https://www.
banque-france.fr/en/statistics/loans/financing-entreprises-2024-06.
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Figure 8: Response of bank-market spreads to CMP (left panel)
and BSP (right panel) shocks
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Note: Light (dark) grey bands correspond to 95% (to 90%) confidence intervals.
X-axis: months after the shock.

significantly fall in the short run, but quickly becomes persistently and significantly
positive. As highlighted by Schnabel (2021), conventional shocks have indeed a stronger
pass-through to bank loan rates relative to bond ones. After a BSP shock, market
rates rise more than bank rates and therefore spreads are reduced. The impact of
such unconventional shocks is then also stronger for bond markets. Firms facing these
dynamics could then try to substitute bank debt with market debt after a CMP shock
and conversely, they could substitute market debt with bank debt after a BSP shock.

The difference in speed of adjustment in spreads to each of the shocks is also
consistent with Lane (2022) who argues that the pass-through is faster to bond market
prices than to bank rates. After a contractionary CMP shock, a faster but smaller rise in
bond yields could explain the delayed reaction in the left graph, while a slower and
smaller rise in bank rates could also explain why the impact after the BSP shock peaks
so soon. The impulse response can then shed light on how the two statements are not
necessarily contradictory.

In Figure 9 we can see the impact on debt flows in response to the two shocks. In
the left panel, we observe that the share of bank debt in new issuance falls after a
CMP shock and in the right panel we see that it rises after a BSP shock. This is again
consistent with the interpretation that there is segmented transmission and different
pass-through of different shocks to different debt markets. The banking sector is more
sensitive to CMP shocks and so interest rates hikes have a higher pass-through to
bank loans. On the contrary, bond markets are more sensitive to BSP shocks, which
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have therefore a stronger pass-through to bond debt volumes than to bank loans. In
Appendix A, we also show that the same effects can be observed in the relative stocks
of debt (Figure A16) but also the absolute flows and not just the relative ones (Figures
A17 and A18).

Figure 9: Response of bank share of issuance to CMP (left panel)
and BSP (right panel) shocks
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Note: Light (dark) grey bands correspond to 95% (to 90%) confidence intervals.
X-axis: months after the shock.

These results shed light on the channels explaining the results of our baseline
regressions. After a CMP tightening, firms that are more dependent on bank lending
tend to contract investment significantly more than firms that have more access to bond
markets, while BSP tightening affects bond-dependent firms relatively more. Given
the reaction of quantities and prices, the two shocks act as relative supply shocks on
each of the two markets: CMP for bank debt and BSP for bond debt. We also show
that firms with high reliance on bond financing can use it as a “spare tyre” when faced
with CMP shock. Yet, bond financing makes them more exposed to unconventional
monetary policy tightening, in particular to shocks that impact the liquidity and credit
risk of bond markets, like our BSP shock.

The two markets are not perfectly integrated and firms have difficulty substituting
one for the other, irrespective of the direction required. As the left panel of Figure
A17 and the right panel of Figure A18 in Appendix A show, there is some degree of
substitutability since bond flows rise after a contractionary CMP shock and bank loan
issuance grows after a contractionary BSP shock. However, this is not sufficient to stop
the contractionary effects on aggregate investment, as highlighted in our baseline panel
results.
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5.2. Firm-level data: Total Credit

Although we do not have data on firm-level funding costs for each debt instrument,
in this section we explore the panel data to shed additional light on the credit channel
of monetary policy transmission. Consistent with our interpretation of this channel,
along with imperfect substitution across credit instruments, we expect total credit to
fall across firms for all shocks, but CMP to have a stronger impact on firms that are
more bank-based, while BSP to have a stronger impact on more market-based firms.

Figure 10: Average response of total credit to CMP (left panel)
and BSP (right panel) shocks
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Note: Light (dark) grey bands correspond to 95% (to 90%) confidence intervals.
X-axis: years after the shock.

We first look at total firm credit, scaled by lagged assets, using the same controls
and fixed effects as in Equation (3). Using LP to compute the impulse responses, we
show in Figure 10 the estimated effect in percentage points of a 100 basis point upward
surprise for CMP (left panel) and BSP (right panel) shocks. The left panel highlights
that CMP shocks have an economically and statistically significant negative effect, with
the total credit falling up to 3.9pp of lagged total assets 2 years after the shock. The BSP
on the other hand leads to a fall in credit that reaches around 8.4pp of lagged assets
3 years after the shock. Unsurprisingly, both shocks are contractionary and lead to
reductions in firm credit.

We then explore the cross-sectional heterogeneity, and let the panel results reveal
the role of debt structure in the monetary policy transmission. To do so, we interact
monetary policy shocks with the lagged bond ratio in NFC debt, including the same
controls and fixed effects as in Equation (4). Figure 11 shows the estimated coefficients
for the interaction variable between monetary policy shocks and the lagged bond ratio
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in NFC debt.

Figure 11: Heterogeneous response of total credit to CMP (left
panel) and BSP (right panel) shock depending on firms’ bond

ratio
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Note: Light (dark) grey bands correspond to 95% (to 90%) confidence intervals.
X-axis: years after the shock.

After a contractionary CMP shock (left panel), firms’ total credit falls less, the higher
the bond share is. On the other hand, after a contractionary BSP shock, firms’ total credit
falls more, the higher the bond share is. The transmission of conventional monetary
policy to total credit is stronger for firms that are more dependent on bank financing,
while it is weaker for those that have more market financing. On the other hand,
those that are more market-based are more exposed to unconventional monetary policy
shocks that affect liquidity and credit risk in bond markets.34

5.3. Different measures of monetary policy shocks

In this section, we show that our results are not contingent on our measures of MP
shocks and are robust to using other measures of monetary policy surprises. Given
their focus on unconventional monetary policy dimensions, we follow the approach
proposed by Akkaya et al. (2024). The authors employ Varimax rotation to identify
different dimensions of ECB monetary policy via excess kurtosis in high-frequency
asset price movements. This approach contrasts with traditional methods that rely
on pre-existing economic assumptions, by taking instead a more agnostic statistical
approach. The authors identify a target factor (STR) that explains most of the variance

34In Figure A19 of Appendix A, we also provide the impulse response functions of total credit for the
interaction term between monetary policy shocks and maturity.
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in short-term policy rates, a QE factor representing the effects of quantitative easing on
longer-term yields, a sovereign risk factor (SVR) capturing fragmentation within the
sovereign bond market, a policy uncertainty factor (UNC) reflecting uncertainty about
future monetary policy, and a corporate risk factor (CPR) encompassing risks related to
corporate assets.35
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Figure 12: Corporate debt structure and investment, using Akkaya et al. 2024 surprises

We replicate the exercise of Section 4.3. using surprises in these factors, in order
to see if monetary policy continues to exhibit heterogeneous transmission patterns to
firm investment as it did under our CMP and BSP shocks. Given our findings that
firms with higher bank debt are more sensitive to CMP and those with higher bond
debt to BSP shocks, we might expect the STR factor (similar to CMP) to have a stronger
impact on investment for bank-reliant firms, and the QE and SVR factors (similar to
BSP) to show a more pronounced effect on bond-reliant firms. As can be seen in Figure
12, we indeed observe that, similar to BSP shocks, QE and SVR surprises have more
pronounced impact on firms with higher bond ratios. Conversly, STR surprises seem
to affect firms with lower bond ratios more, mirroring our CMP results. These results
reinforce the robustness of our findings relating unconventional policies, corporate
debt structure and investment.

Including our BSP shocks along with Akkaya et al. (2024) factors36 does not seem to
change results. Figure A20 shows that our core findings regarding the heterogeneous
transmission of monetary policy based on corporate debt structure remain largely
robust when these broader euro-area monetary policy factors are considered alongside
BSP shocks. Moreover, the impact of SVR and QE shocks remain qualitatively consistent
with the effects of our BSP shock, influencing bond-reliant firms to a greater extent.

35We use here their five-factor risk-extended specification as it explicitly includes sovereign and
corporate risk factors.

36We do not include our CMP shock as it is very much correlated with "Target" shock.
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6. Conclusion

In this paper, we identify significant heterogeneity in the transmission of monetary
policy across firms. We employ a novel approach to identify unconventional monetary
policy shocks and show they are closely associated with both liquidity and credit risk
of sovereign bonds. Using a large panel of French firms, we demonstrate that while
both conventional monetary policy and bond spread shocks decrease average firm
investment, the magnitude of this effect varies based on their debt structure.

Firms more reliant on bank credit contract investment relatively more after contrac-
tionary CMP shocks, but are affected less by contractionary bond spread shocks. This
points to imperfect integration across the two debt markets. Using aggregate data, we
find that there is substantial substitution between the two types of debt after each type
of monetary policy shock. Despite this substitutability, it is insufficient to fully offset
the contractionary effect of monetary policy on NFC investment.

The heterogeneous impact of monetary policy on firms’ investment has important
policy implications. Investment of NFCs with better access to capital markets could be
more affected by unconventional monetary policy, like quantitative tightening, while
investment of firms more reliant on bank loans would decrease more following a
conventional tightening. In the absence of a coordinated approach, monetary policy
can generate winners/losers depending on the tool used. On the other hand, policy
can be more targeted when there are specific issues with one type of funding.
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Appendix A

Figure A1: CMP shocks (left) and BSP shocks (right) on the days
of ECB Governing Council meetings
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Figure A2: Additional histograms
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Figure A3: Binned scatterplots of bond ratios by cash flow over assets

0.05

0.10

0 10 20 30 40 50 60 70 80 90 100
Cash flow over assets (percentile)

B
on

d 
ra

tio

0.25

0.30

0.35

0.40

0.45

0 10 20 30 40 50 60 70 80 90 100
Cash flow over assets (percentile, firms with bonds)

B
on

d 
ra

tio

35



Figure A4: Response of first principal component of bid-ask spreads to CMP
(left panel) and BSP (right panel) shocks (with 2008 dummy)
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Note: Light (dark) grey bands correspond to 95% (to 90%) confidence intervals. X-axis: days after
the shock.

Figure A5: Response of NFC corporate bond spread wrt German
Bund to CMP (left panel) and BSP (right panel) shock
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Note: Light (dark) grey bands correspond to 95% (to 90%) confidence intervals.
X-axis: months after the shock. Estimates are obtained by running smooth local

projections on monthly French NFC credit spreads relative to the German bund, using
data from Gilchrist and Mojon (2018). We include one lag of the dependent variable:

yt+h = αhSt + Γh
1yt−1 + ϵt+h
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Figure A6: Average response of investment to CMP (left panel)
and BSP (right panel) shocks

(shocks normalized by their standard deviation)
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Note: Light (dark) grey bands correspond to 95% (to 90%) confidence intervals.
X-axis: years after the shock.

Figure A7: Heterogeneous response of investment to CMP (left
panel) and BSP (right panel) shock depending on firms’ bond

share
(shocks normalized by their standard deviation)
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Note: Light (dark) grey bands correspond to 95% (to 90%) confidence intervals.
X-axis: years after the shock.
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Figure A8: Average response of investment to CMP (left panel)
and BSP (right panel) shocks

(controlling for surprises in 10y German yield)
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Note: Light (dark) grey bands correspond to 95% (to 90%) confidence intervals.
X-axis: years after the shock.

Figure A9: Average response of investment to CMP (left panel)
and BSP (right panel) shocks

(no aggregate controls)
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Note: Light (dark) grey bands correspond to 95% (to 90%) confidence intervals.
X-axis: years after the shock.
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Figure A10: Average response of investment to CMP (left panel)
and BSP (right panel) shocks

(only output gap and inflation as controls)
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Note: Light (dark) grey bands correspond to 95% (to 90%) confidence intervals.
X-axis: years after the shock.

Figure A11: Average response of investment to CMP (left panel)
and BSP (right panel) shocks

(yearly non-firm-specific shocks)
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Note: Light (dark) grey bands correspond to 95% (to 90%) confidence intervals.
X-axis: years after the shock.
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Figure A12: Heterogeneous response of investment to CMP (left panel) and
BSP (right panel) depending on firms’ share of long-term debt Mi,t

−10

−5

0

5

0 1 2 3 4 5
years

pe
rc

en
ta

ge
 p

oi
nt

s

CMP shocks

−15

−10

−5

0

5

10

0 1 2 3 4 5
years

pe
rc

en
ta

ge
 p

oi
nt

s

BSP shocks

Note: Light (dark) grey bands correspond to 95% (to 90%) confidence intervals. X-axis: years after
the shock.

Figure A13: Heterogeneous response of investment to CMP (left panel)
and BSP (right panel) shock depending on firms’ bond share

(no maturity interaction)
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Note: Light (dark) grey bands correspond to 95% (to 90%) confidence intervals. X-axis:
years after the shock.
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Figure A14: Heterogeneous response of investment to CMP (left
panel) and BSP (right panel) shock depending on firms’ bond

share
(controlling for surprises in 10y German yield)

−10

0

10

20

0 1 2 3 4 5
years

pe
rc

en
ta

ge
 p

oi
nt

s

CMP shocks

−50

−40

−30

−20

−10

0

0 1 2 3 4 5
years

pe
rc

en
ta

ge
 p

oi
nt

s

BSP shocks

Note: Light (dark) grey bands correspond to 95% (to 90%) confidence intervals.
X-axis: years after the shock.

Figure A15: Heterogeneous response of investment to CMP (left panel)
and BSP (right panel) shock depending on firms’ bond share

(yearly non-firm-specific shocks)
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Note: Light (dark) grey bands correspond to 95% (to 90%) confidence intervals. X-axis:
years after the shock.
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Figure A16: Response of bank share of debt to CMP (left panel) and BSP
(right panel) shocks
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Note: Light (dark) grey bands correspond to 95% (to 90%) confidence intervals. X-axis: months
after the shock.

Figure A17: Response of bond issuance CMP (left panel) and BSP
(right panel) shocks
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Note: Light (dark) grey bands correspond to 95% (to 90%) confidence intervals.
X-axis: months after the shock.
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Figure A18: Response of bank loan flows to CMP (left panel) and
BSP (right panel) shocks
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Note: Light (dark) grey bands correspond to 95% (to 90%) confidence intervals.
X-axis: months after the shock.

Figure A19: Heterogeneous response of total credit to CMP (left panel) and
BSP (right panel) depending on firms’ share of long-term debt Mi,t
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Note: Light (dark) grey bands correspond to 95% (to 90%) confidence intervals. X-axis: years after
the shock.
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Figure A20: BSP shocks alongside suprises by Akkaya et al. 2024
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Note: Light (dark) grey bands correspond to 95% (to 90%) confidence intervals.
X-axis: years after the shock.
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