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Does corporate debt play a role in business cycles?

Since 2007-08 crisis, household debt seen as important from a macroeconomic perspective

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

• Complementary cross-country macro evidence (e.g., Mian, Sufi & Verner, 2015; Jordà et al., 2016)
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For corporate debt, much cross-sectional micro evidence on leverage and credit supply shocks

• Investment (e.g., Whited, 1992; Ivashina & Scharfstein, 2010; Ottonello & Winberry, 2018)

• Employment (e.g., Chodorow-Reich, 2014; Kalemli-Özcan, Laeven & Moreno, 2022)

• Capital (mis)allocation (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 (e.g., IMF, 2021; Boone et al. 2022; CGFS, 2022; ESRB, 2023)



Some quotes from the literature

Mian, Sufi & Verner (QJE, 2017)

“[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.”

Büyükkarabacak & Valev (2010):

“[Firm] credit expansions are associated with banking crises but their effect is weaker and less robust."

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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Backbone: Dataset on sectoral credit exposures from the Global Credit Project

• Extends data used in Müller & Verner (2023), new data on non-performing loans by sector

• Unprecedented coverage of credit to households and firms

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

Equipped with these data, we ask the following questions:

• Does firm debt matter for the likelihood of banking crises? Does it matter for the ensuing recession?

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

• What is the relation between firm and household debt expansions with future GDP growth?

Takeaway: Firm debt plays key role in boom-bust cycles because of its link with GDP crash risk
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Backbone: A new database on sectoral credit

We build on the historical credit data from the Global Credit Project

• Introduced in Müller & Verner (2023)

• 115 countries, 1940-2014, > 600 sources

• Measures outstanding domestic credit by sector

• Available at www.globalcreditproject.com 

New here: an extended version of these data

• Novel time series on credit to non-bank financial institutions

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

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



Example of the data sources: Canada Year Book



Composition of credit to the private sector

Advanced economies Emerging economies

Notes: Data from the Global Credit Project (Müller & Verner, 2023). Numbers are unweighted averages.



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 in a sample of 90 crises



Predictive panel regressions

𝑃(𝐶𝑟𝑖𝑠𝑖𝑠)𝑖,𝑡+ℎ = 𝛼𝑖 + 

𝑘∈𝐾

𝛽𝑘 Δ3Creditk/GDPi,t + 𝜀𝑖,𝑡

𝑃(𝐶𝑟𝑖𝑠𝑖𝑠)𝑖,𝑡+ℎ Financial crisis starts within 𝑡 + 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 𝛼𝑖, 𝛽, and 𝜀𝑖,𝑡 for clarity of exposition

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



Firm debt predicts crises similarly to household debt

𝑃(𝐶𝑟𝑖𝑠𝑖𝑠)𝑖,𝑡+ℎ = 𝛼𝑖 + 

𝑘∈𝐾

𝛽𝑘 Δ3Creditk/GDPi,t + 𝜀𝑖,𝑡

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
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Are corporate defaults a root cause of banking crises?

Potential channel: non-performing loans (NPLs)

• 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

• 21 countries

• 22 banking crises

• Source: National central banks



Firm NPLs are double those of households during crises

Ratio of non-performing loans (NPLs) by sector

Notes: Sample of 21 countries and 22 crises. NPL ratio = Non-performing loans / Outstanding loans. “Post-crisis NPL peak” is when total NPL ratio is at its 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)

Notes: Share of firms = NPLs of firms / Total NPLs, measured when total NPL ratio is at its peak within 10 years after a crisis.
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Firms differ in their reliance on external financing, leverage, and the collateral they pledge

(e.g., Rajan & Zingales, 1995, 1998; Cooley & Quadrini, 2001; Braun & Larrain, 2005)

As a result, firms react differentially in response to looser monetary policy

(e.g., Gertler & Gilchrist, 1994; Khan & Thomas, 2013; Ottonello & Winberry, 2020)

We ask whether heterogeneous firm financing constraints matter for macro-financial linkages:

1. Dispersion in firm credit growth across sectors

2. Reliance on real estate collateral

In a new revised draft, to be posted soon, we add evidence based on:

3. Dispersion in debt growth across firms (also excluding construction and real estate)

4. Issuance of cash flow-backed credit
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Dispersioni,t = SD(Δ3Credit/GDPi,k,t) for 𝑘 ∈ {𝐴, 𝐵 + 𝐶, 𝐹 + 𝐿, 𝐺 + 𝐼, 𝐻 + 𝐽, 𝐾}

Sectoral credit growth in…

𝐴 Agriculture

𝐵 + 𝐶 Mining and manufacturing

𝐹 + 𝐿 Construction and real estate

𝐺 + 𝐼 Retail and wholesale trade

𝐻 + 𝐽 Transportation and communication

𝐾 (Non-bank) finance
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Crises follow periods in which firm credit in some industries grows “out of whack”
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Clear theoretical link between procyclical collateral values and business cycle fluctuations

(e.g., Kiyotaki & Moore, 1997; 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 heterogeneous financing constraints due to collateral types matter for boom-bust cycles?

• We test this empirically using data on different industries’ reliance on real estate collateral

We measure firm credit growth for sectors “high” and “low” in reliance on real estate collateral

• Collateral data: 5 countries (incl. Federal Reserve’s Y-14 data for the US)

• “High”: construction/real estate, agriculture, wholesale/retail trade

• “Low”: manufacturing/mining, transport/communication, other services



Crises follow booms in firm credit secured by real estate

𝑃(𝐶𝑟𝑖𝑠𝑖𝑠)𝑖,𝑡+ℎ = 𝛼𝑖 + 

𝑘∈𝐾

𝛽𝑘 Δ3Creditk/GDPi,t + 𝜀𝑖,𝑡
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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

• Credit boom associated with 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

Δℎlog(𝑦)𝑖,𝑡 = 𝛼𝑖 + 𝛽1𝐶𝑟𝑖𝑠𝑖𝑠𝑖,𝑡 + 

𝑘∈𝐾

𝛽2
𝑘 Δ3Creditk/GDPi,t + 

𝑘∈𝐾

𝛽3
𝑘 𝐶𝑟𝑖𝑠𝑖𝑠𝑖,𝑡 × Δ3 Creditk/GDPi,t + 𝜀𝑖,𝑡



Firm debt backed by real estate predicts slow recoveries

Δℎlog(𝑟𝑒𝑎𝑙 𝐺𝐷𝑃 𝑝. 𝑐. )𝑖,𝑡 = 𝛼𝑖 + 𝛽1𝐶𝑟𝑖𝑠𝑖𝑠𝑖,𝑡 + 

𝑘∈𝐾

𝛽2
𝑘 Δ3Creditk/GDPi,t + 

𝑘∈𝐾

𝛽3
𝑘 𝐶𝑟𝑖𝑠𝑖𝑠𝑖,𝑡 × Δ3Creditk/GDPi,t + 𝜀𝑖,𝑡

Notes: The dashed black line are the estimates of 𝛽1 for different horizons. The solid black line is the sum of the coefficients 𝛽1 + 𝛽3 for a two-standard deviation higher 
value of Δ3𝐶𝑟𝑒𝑑𝑖𝑡𝑘/𝐺𝐷𝑃𝑖,𝑡. The grey area are 95% confidence intervals based on standard errors double-clustered by country and year.



NPLs spike after booms in real estate-backed firm credit

Notes: The dashed black line are the estimates of 𝛽1 for different horizons. The solid black line is the sum of the coefficients 𝛽1 + 𝛽3 for a two-standard deviation higher 
value of Δ3𝐶𝑟𝑒𝑑𝑖𝑡𝑘/𝐺𝐷𝑃𝑖,𝑡. The grey area are 95% confidence intervals based on standard errors double-clustered by country and year. NPL data is from the World Bank.
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Taking stock

Firm debt is important for understanding financial crises because it…

• is highly predictive of the future likelihood of a crisis

• accounts for majority of pre-crisis credit growth and losses during the crisis

• helps predict slow recoveries (especially when secured by real estate collateral).

However, the existing literature has found a weak link between firm debt growth and future GDP

• Mian, Sufi, and Verner (2017) show this result in a cross-country panel 

We turn to panel quantile regressions to reconcile these findings

• We use the methods introduced in Machado and Santos Silva (2019)

• Key finding: household debt matters more for average growth, corporate debt for crash risk
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Corporate debt, household debt, and GDP crash risk

Household debt is a drag on growth, but firm debt is important for growth-at-risk
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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

Our results are consistent with models of heterogeneous firms

• Dispersion of firm credit predicts crises, suggesting heterogeneous financing constraints 

• Firms’ reliance on real estate collateral plays a role, distinct from residential mortgages

Takeaway: Household and firm debt are linked to the real economy through different channels

• Household debt is a drag on growth, consistent with “indebted demand” (Mian, Straub & Sufi, 2021)

• Firm debt matters for GDP crash risk due to its role in default waves and financial crises
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Important sectoral heterogeneity in crisis predictability



Dispersion in firm credit growth

In the data, the dispersion of credit growth increases during credit expansions

Dispersioni,t = SD(Δ3Credit/GDPi,k,t) for 𝑘 ∈ {𝐴, 𝐵 + 𝐶, 𝐹 + 𝐿, 𝐺 + 𝐼, 𝐻 + 𝐽, 𝐾}

𝐷𝑖𝑠𝑝𝑒𝑟𝑠𝑖𝑜𝑛𝑖,𝑡+ℎ  = 𝛼𝑖 + 𝛽𝛥3𝑇𝑜𝑡𝑎𝑙 𝑐𝑟𝑒𝑑𝑖𝑡/𝐺𝐷𝑃𝑖,𝑡 + 𝜀𝑖,𝑡+ℎ
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