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Literature has focused on household debt
Since 2007-08 crisis, household debt seen as important from a macroeconomic perspective



Literature has focused on household debt
Since 2007-08 crisis, household debt seen as important from a macroeconomic perspective
• US subprime crisis originated in mortgage market and household sector

• Micro evidence on household debt-fueled boom-bust cycles (e.g., Mian & Sufi, 2009, 2010)

• Complementary macro evidence (e.g., Mian, Sufi & Verner, 2015; Jordà et al., 2016)

• In macro, development of HANK models has focused on household heterogeneity (e.g. hand-to-mouth 
consumers; variable vs. fixed mortgage rates; etc.)

• Macroprudential policy has largely focused on regulating banks and households (e.g. LTVs, DTIs)



Does firm debt play a role in business cycles?
For corporate debt, abundant cross-sectional micro evidence on leverage and credit supply
• Investment (e.g., Whited, 1992; Ivashina & Scharfstein, 2010; Ottonello & Winberry, 2018)

• Job losses during busts (e.g., Chodorow-Reich, 2014; Kalemli-Özcan, Laeven & Moreno, 2022)

• Linked to misallocation during booms (e.g., Gopinath et al., 2017)
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For corporate debt, abundant cross-sectional micro evidence on leverage and credit supply
• Investment (e.g., Whited, 1992; Ivashina & Scharfstein, 2010; Ottonello & Winberry, 2018)

• Job losses during busts (e.g., Chodorow-Reich, 2014; Kalemli-Özcan, Laeven & Moreno, 2022)

• Linked to misallocation during booms (e.g., Gopinath et al., 2017)

Less well understood: macroeconomic role of corporate debt
• Empirical evidence is mixed (e.g., Giroud & Mueller, 2021; Jordà et al., 2022)

• Pressing policy issue against the global rise in interest rates (e.g., IMF, 2021; Boone et al. 2022; 
CGFS, 2022; ESRB, 2023)



Some quotes from the literature
Mian, Sufi & Verner (QJE, 2015)
“[A] rise in non-financial firm debt has only weak predictive power on subsequent GDP growth.”

Jordà, Kornejew, Schularick & Taylor (RFS, 2022)
“[T]here is no evidence that corporate debt booms result in deeper declines in investment or output.”

Greenwood, Hanson, Shleifer & Sorensen (JF, 2022)
“[B]oth nonfinancial business and household credit growth forecast the onset of a future crisis.” 

Giroud & Mueller (JFE, 2021)
“An increase in listed firms’ leverage predicts lower future employment on the firm and regional level.”

,
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This talk
What is the role of corporate debt in boom-bust cycles and financial crises at the macro-level?
• Does firm debt matter for the incidence of crises? 

• Once a crisis hits, are defaults among firms or households more damaging to bank balance sheets?

• Does firm debt matter for the depth of the ensuing recession?



Main messages
Corporate debt accounts for the majority of credit growth before crises and NPLs thereafter
• Firms account for 2/3 of credit growth before crises

• Firms account for 3/4 of non-performing loans after crises

1



Main messages
Corporate debt accounts for the majority of credit growth before crises and NPLs thereafter
• Firms account for 2/3 of credit growth before crises

• Firms account for 3/4 of non-performing loans after crises

Corporate debt, especially when secured by real estate collateral, predicts future crises
• Credit to non-bank financial sector highly predictive of crises

• For non-financial firms, what matters most are industries relying on real estate collateral

• Dispersion of credit growth across industries goes up during credit booms, predicts crises

1

2
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Corporate debt accounts for the majority of credit growth before crises and NPLs thereafter
• Firms account for 2/3 of credit growth before crises

• Firms account for 3/4 of non-performing loans after crises

Corporate debt, especially when secured by real estate collateral, predicts future crises
• Credit to non-bank financial sector highly predictive of crises

• For non-financial firms, what matters most are industries relying on real estate collateral

• Dispersion of credit growth across industries goes up during credit booms, predicts crises

Corporate debt growth before the crisis shapes the post-crisis recovery
• Growth in firm debt secured by real estate collateral predicts GDP and non-performing loans

• Matches stylized fact that default rates of real estate sector spike during crises

2
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A new database on sectoral credit
Dataset on sectoral credit exposures from the Global Credit Project
• Extends data used in Müller & Verner (ReStud, forthcoming)

• 115 countries, 1940-2014, overlaps with 90 banking crisis episodes

• Measures outstanding domestic credit by sector



A new database on sectoral credit
Dataset on sectoral credit exposures from the Global Credit Project
• Extends data used in Müller & Verner (ReStud, forthcoming)

• 115 countries, 1940-2014, overlaps with 90 banking crisis episodes

• Measures outstanding domestic credit by sector

New:
• Novel time series on credit to non-bank financial corporations

• Extensive use of disaggregated credit to non-financial corporations by industry

• Hand-collected data on non-performing loans around 21 banking crises by sector



Example of data source: Canada Year Book



Composition of credit to the private sector
Advanced economies Emerging economies



Data on financial crises
Baron, Verner & Xiong (2021)
• 46 countries, 1870-2016

• 224 crises

• Dates based on narrative evidence + 30% cumulative bank equity decline

Laeven & Valencia (2020)
• 165 countries, 1970-2017

• 151 crises

• Dates based on narrative evidence

We use Baron, Verner & Xiong (2021) where available, otherwise Laeven & Valencia (2020)
• Focus on systemic banking crises

• Overlap when requiring credit data on household and firm debt: 90 crises
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Firm debt accounts for 2/3 of credit growth before crises
Decomposition of credit growth around 90 crises



Both credit to non-financial and financial firms increases
Decomposition of credit growth around 62 crises



Predictive panel regressions

𝑃𝑃(𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶)𝑖𝑖,𝑡𝑡+ℎ = 𝛼𝛼𝑖𝑖 + �
𝑘𝑘∈𝐾𝐾

𝛽𝛽𝑘𝑘 Δ3Creditk/GDPi,t + 𝜀𝜀𝑖𝑖,𝑡𝑡

𝑃𝑃(𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶)𝑖𝑖,𝑡𝑡+ℎ Financial crisis starts within 𝑡𝑡 + ℎ (BVX, 2021 or Laeven-Valencia, 2020)

Δ3Credit/GDPi,t Change in credit/GDP between t-3 and t (standardized)

Forecast horizon ℎ 1, …, 5

Driscoll-Kraay standard errors with lag length ceil 1.5ℎ

Note: We omit additional ℎ subscripts for 𝛼𝛼𝑖𝑖, 𝛽𝛽, and 𝜀𝜀𝑖𝑖,𝑡𝑡 for clarity of exposition

Methodology: linear probability model in the spirit of Jordà (2005)



Firm debt predicts crises similarly to household debt
𝑃𝑃(𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶)𝑖𝑖,𝑡𝑡+ℎ = 𝛼𝛼𝑖𝑖 + �

𝑘𝑘∈𝐾𝐾

𝛽𝛽𝑘𝑘 Δ3Creditk/GDPi,t + 𝜀𝜀𝑖𝑖,𝑡𝑡

Firm credit growth predicts crises similarly to household debt, stronger at 1-2 year horizon

1 SD higher firm credit growth → probability of a crisis within 3 years goes up by 3pp



Construction, trade, and non-bank finance matters most



Credit quality during credit expansions
Non-performing loans (NPLs) vary by sector
• Bankruptcy provisions in most countries do not easily allow households to write off debt

• This could translate into higher NPLs coming from firms than households

To the best of our knowledge, no existing evidence on “who defaults” during crises
• Existing evidence studies dynamics of aggregate NPLs around crises (Ari, Chen & Ratnovski, 2019)

We use newly collected data on NPLs by sector to shed light on this



During crises, firms default twice as much as households
Ratio of non-performing loans (NPLs) by sector

Notes: Sample of 20 countries and 21 crises. NPL ratio = Non-performing loans / Outstanding loans. 
“Post-crisis NPL peak” is when total NPL ratio is at its peak within 10 years post-crisis. Normal times are years not within 10 years after a crisis.



Firms account for vast majority of NPLs after crises
Share of firms in total non-performing loans (NPLs)

Note: Share of firms = NPLs of firms / Total NPLs.
Measured when total NPL ratio is at its peak within 10 years post-crisis.
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Imbalances in credit growth
Why does firm debt in some sectors matter more than in others? One interpretation is that bad

credit booms are times when some sectors grow “out of whack.”

Existing literature has argued that lending standards deteriorate during credit booms (Asea and Brock, 
1998; Ruckes, 2004; Dell’Ariccia and Marquez, 2006)

Implication: dispersion of credit matters
• Do risks come from some sectors being “out of whack”?

• Our idea: measure “imbalance” in credit growth using standard deviation of growth across sectors



Measuring imbalances in credit growth
We propose a simple measure based on sectoral data:

Intuition: if some sectors grow disproportionately, dispersion goes up

Parallel misallocation literature: dispersion in firms’ marginal revenue product of capital (e.g., Hsieh 
& Klenow, 2009)

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑛𝑛𝑖𝑖,𝑡𝑡 = 𝑆𝑆𝑆𝑆(Δ3𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶/𝐺𝐺𝐺𝐺𝐺𝐺𝑖𝑖,𝑘𝑘,𝑡𝑡)

Δ3𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶/𝐺𝐺𝐺𝐺𝐺𝐺𝑖𝑖,𝑘𝑘,𝑡𝑡 Change in credit of sector k relative to GDP between t-3 and t

Which sectors 𝐾𝐾 ? Baseline: 5 non-financial industries + financial sector



Imbalanced credit growth predicts crises
𝑃𝑃(𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶)𝑖𝑖,𝑡𝑡+ℎ = 𝛼𝛼𝑖𝑖 + 𝛽𝛽1𝐷𝐷𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑛𝑛𝑖𝑖,𝑡𝑡 + 𝛽𝛽2Δ3Total credit/GDPi,t + 𝜀𝜀𝑖𝑖,𝑡𝑡+ℎ

Holds even after controlling for magnitude of the credit expansion
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Financial crises linked to deep recessions (e.g., Cerra & Saxena, 2008; Reinhart & Rogoff, 2009)

Pre-crisis credit growth matters for recovery dynamics
• Longer and deeper recessions (e.g., Jordà, Schularick & Taylor, 2013)

• Worse after booms in mortgage debt (e.g., Jordà, Schularick & Taylor, 2015, 2016)

Does firm debt matter relative to household debt?
• Existing work: only when bankruptcy frictions are high (Jordà, Kornejew, Schularick & Taylor, 2022)

• We study this question using a much broader sample and more granular data

Credit allocation and the recovery from recessions



Financial crises linked to deep recessions (e.g., Cerra & Saxena, 2008; Reinhart & Rogoff, 2009)

Pre-crisis credit growth matters for recovery dynamics
• Longer and deeper recessions (e.g., Jordà, Schularick & Taylor, 2013)

• Worse after booms in mortgage debt (e.g., Jordà, Schularick & Taylor, 2015, 2016)

Does firm debt matter relative to household debt?
• Existing work: only when bankruptcy frictions are high (Jordà, Kornejew, Schularick & Taylor, 2022)

• We study this question using a much broader sample and more granular data

Methodology: Local projections

Credit allocation and the recovery from recessions

Δℎ𝑦𝑦𝑖𝑖,𝑡𝑡 = 𝛼𝛼𝑖𝑖 + 𝛽𝛽1𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑠𝑠𝑖𝑖,𝑡𝑡 + 𝛽𝛽2Δ3Credit/GDPi,t + 𝛽𝛽3 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑠𝑠𝑖𝑖,𝑡𝑡 × Δ3Credit/GDPi,t + 𝜀𝜀𝑖𝑖,𝑡𝑡



Firm debt backed by real estate predicts slow recoveries
Δℎlog(𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝐺𝐺𝐺𝐺𝐺𝐺 𝑝𝑝. 𝑐𝑐. )𝑖𝑖,𝑡𝑡 = 𝛼𝛼𝑖𝑖 + 𝛽𝛽1𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑠𝑠𝑖𝑖,𝑡𝑡 + 𝛽𝛽2Δ3Credit/GDPi,t + 𝛽𝛽3 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑠𝑠𝑖𝑖,𝑡𝑡 × Δ3Credit/GDPi,t + 𝜀𝜀𝑖𝑖,𝑡𝑡



Real estate collateral predicts spikes in NPLs
Δℎlog(𝑁𝑁𝑁𝑁𝑁𝑁 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟)𝑖𝑖,𝑡𝑡 = 𝛼𝛼𝑖𝑖 + 𝛽𝛽1𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑠𝑠𝑖𝑖,𝑡𝑡 + 𝛽𝛽2Δ3Credit/GDPi,t + 𝛽𝛽3 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑠𝑠𝑖𝑖,𝑡𝑡 × Δ3Credit/GDPi,t + 𝜀𝜀𝑖𝑖,𝑡𝑡

Note: Data on NPL ratios is from the World Bank. Caveat: essentially only covers crises around 2007/08. 
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Motivating evidence: CRE defaults during US recessions

Source: Federal Reserve H.8

Delinquency rates of residential and commercial real estate loans



The role of firm debt backed by real estate collateral
Clear theoretical link between collateral values and business cycle fluctuations
(e.g., Kiyotaki & Moore, 1997; Bernanke et al., 1999; Jermann & Quadrini, 2012)

Firm-level evidence: real estate values affect firm borrowing, investment, and employment
(e.g., Chaney, Sraer & Tesmar, 2012; Bahaj, Foulis & Pinter, 2020)

Do boom-bust cycles in firm debt depend on whether it is secured by real estate collateral?
• We test this empirically using novel data on collateral types used across industries



Testing for a role of real estate collateral in crises
Systematic cross-country data on collateral types by sector not available before 2005

Our approach: treat a sector’s reliance on real estate collateral as fixed (Rajan & Zingales, 1998)

We classify sectors based on the share of outstanding credit secured by real estate
• Data for the US, Denmark, Switzerland, Latvia, Taiwan, taken from Müller & Verner (forthcoming)

• For each sector, we calculate the average across countries

• Then, we calculate credit growth for sectors with “high” and “low” reliance on real estate collateral

• Similar results: calculate real estate reliance using Federal Reserve’s Y-14



Real estate collateral among firms matters for crises
𝑃𝑃(𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶)𝑖𝑖,𝑡𝑡+ℎ = 𝛼𝛼𝑖𝑖 + �

𝑘𝑘∈𝐾𝐾

𝛽𝛽𝑘𝑘 Δ3Creditk/GDPi,t + 𝜀𝜀𝑖𝑖,𝑡𝑡
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Conclusion
Firm debt plays a key role in boom-bust cycles
• Explains most of credit growth before financial crises

• Predicts path of post-crisis recovery and defaults

• Inconsistent with view of firm debt as relatively benign for the macroeconomy

Important role for firm debt secured by real estate
• Highly predictive of crises and the depth of post-crisis recessions

• Distinct and separate from residential mortgages

Implications
• Current CRE woes could have macroeconomic consequences

• Financial stability policy: focus on household debt not necessarily warranted

• Macro models of firm leverage remain relevant, but need to explain sectoral differences



THANK YOU!
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Advanced economies only
Decomposition of credit growth around crises



Emerging economies only
Decomposition of credit growth around crises



Real estate collateral and firm credit growth before crises
Decomposition of credit growth around crises



Firm credit expansions and crises
Advanced vs. emerging economies



Firm credit expansions and crises
Robustness



Eurozone case study: Spain vs. Germany



Dispersion goes up during credit booms and crunches



Dispersion goes up during credit booms and crunches
Example: Spanish credit boom in the 2000s



On average, dispersion is procyclical

𝐷𝐷𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑛𝑛𝑖𝑖,𝑡𝑡+ℎ = 𝛼𝛼𝑖𝑖 + 𝛽𝛽Δ3Total credit/GDPi,t + 𝜀𝜀𝑖𝑖,𝑡𝑡+ℎ



Dispersion predicts crises over and above credit growth

𝑃𝑃(𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶)𝑖𝑖,𝑡𝑡+ℎ = 𝛼𝛼𝑖𝑖 + 𝛽𝛽1𝐷𝐷𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑛𝑛𝑖𝑖,𝑡𝑡 + 𝛽𝛽2Δ3Total credit/GDPi,t + 𝜀𝜀𝑖𝑖,𝑡𝑡+ℎ



Robustness of local projection results



Replication of JKST (RFS, 2022)



Replication of Mian, Sufi & Verner (2017)
Growth in household and firm debt vs. future average GDP growth



Which sectors rely on real estate collateral?

Similar sector ranking in all five countries we have data on



Sanity check: total credit growth predicts crises
𝑃𝑃(𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶)𝑖𝑖,𝑡𝑡+ℎ = 𝛼𝛼𝑖𝑖 + 𝛽𝛽Δ3Credit/GDPi,t + 𝜀𝜀𝑖𝑖,𝑡𝑡

• 1 SD higher credit growth → probability of a crisis within 3 years goes from 7.2 to 9.7 percent

• Consistent with Schularick & Taylor (2012), Gourinchas & Obstfeld (2012), and many others.



Global evidence on corporate real estate defaults

Source: Amro Asia

Default rates in real estate sector vs. other firms in 2007-08



On average, non-banks predominantly lend to firms

Source: ECB whom-to-whom accounts, Federal Reserve enhance financial accounts

Composition of non-banks’ loan portfolio (28 countries, average)



Robustness using Y-14 data to measure collateral shares
𝑃𝑃(𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶)𝑖𝑖,𝑡𝑡+ℎ = 𝛼𝛼𝑖𝑖 + �

𝑘𝑘∈𝐾𝐾

𝛽𝛽𝑘𝑘 Δ3Creditk/GDPi,t + 𝜀𝜀𝑖𝑖,𝑡𝑡
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