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Credit Crisis 3.0? 

An Assessment of the Macroeconomic Risk of Corporate Debt 

 

Abstract 

Corporate debt in emerging markets has quadrupled over the last ten years, leading 
to worries that there may be an impending corporate debt crisis. Since few studies have 
directly examined the macroeconomic risk of corporate debt, the possibility of a third wave 
credit crisis, following the US subprime mortgage and Eurozone sovereign debt collapse, 
is open to much speculation. My research fills this missing piece in the literature by 
empirically testing the effect of corporate debt on economic crisis on a time-series, cross-
country basis using a recent IMF dataset and both panel regression and instrumental 
variable analysis. I find evidence that corporate debt can lead to a crisis, especially when 
it surges rapidly or is exposed to global economic fluctuations. The risk is broadly similar 
between advanced and emerging economies and is most likely to cause a shock in the 
banking system, although corporate debt may additionally lead to a currency crisis in 
emerging economies. Corporate debt plays a considerable role in the ongoing emerging 
market volatility as countries with larger corporate debt accumulation following the 2007-
2008 financial crisis witness greater capital withdrawal and financial market declines. 
Although corporate debt is a useful financial tool for economic growth, it also poses 
significant macroeconomic risk and thus should be maintained at a sustainable level. 
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1. Introduction 

 

Corporate debt in emerging markets has quadrupled over the last ten years1. 

Although leverage can stimulate growth and serve as an important financing tool for the 

development of the private sector, the large increase has warranted much concern over 

emerging market stability (IMF Global Financial Stability Report 2015). Since a surge in 

credit has historically preceded many crises, some are worried that emerging market 

corporate debt can lead to the third wave of the global financial crisis that began with the 

US subprime mortgage collapse in 2007 and was subsequently followed by the Eurozone 

sovereign debt crisis in 2009 (The Economist 2015). The potential risk from corporate debt 

is particularly concerning in the current economic environment where many emerging 

markets are seeing slower growth and global funding conditions are shifting as the US 

Federal Reserve raises interest rate. The uncertainty has contributed to higher market 

volatility and prompted many economists and international institutions to encourage 

stronger corporate debt oversight (Brookings 2015).  

Despite much recent attention, there has not been an empirical time-series, cross-

country analysis that directly examines the relationship between corporate debt and 

economic crisis. A key reason is likely that corporate debt has not been identified as the 

trigger of recent major crises. Although it may have posed additional risk to the economy, 

debt from corporates is overshadowed by that from the more indebted government and 

financial sectors, especially in emerging economies where corporate debt has remained 

well below GDP until recently. Moreover, there has not been much publicly available data 

                                                
1 Corporate debt throughout this paper refers to non-financial corporate debt 
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that records the total amount of corporate debt, especially in developing countries where 

private sector data is neither transparent nor easily accessible.  

 Using a new dataset from the IMF, I fill this gap in the literature by empirically 

assessing the risk that corporate debt may lead to an economic crisis (Ayala et. al. 2015). 

My results suggest that corporate debt accumulation does increase the probability that a 

country faces a crisis, particularly when corporate debt rapidly surges or when its increase 

is driven by global factors. Although the risk is overall similar across countries and is most 

likely to cause shocks in the banking system, corporate debt may additionally lead to a 

currency crisis in emerging economies by increasing exposure to international financial 

flows. Corporate debt plays a considerable role in the ongoing emerging market volatility 

as countries with larger corporate debt accumulation following the 2007-2008 financial 

crisis witness greater capital withdrawal and financial market declines. A future crisis 

stemming from corporate debt is certainly possible.  

 I make four main contributions. First, to my knowledge, I am the first to conduct 

an empirical time-series, cross-country research that directly tests the effect of corporate 

debt on economic crisis. This fills the gap in the macroeconomic literature that has largely 

under-studied credit risk from the corporate sector. Second, I use an instrumental variable 

analysis to establish a causal relationship between corporate debt and crisis. Few time-

series, cross-country macroeconomic studies have used this method, likely due to the lack 

of a suitable instrument. Third, I examine a variety of ways that corporate debt risk can 

vary. Although many papers study a particular way in which the effect of debt may differ, 

few have taken my survey approach and combined multiple heterogeneity considerations 

into one paper. Finally, I provide a more concrete basis to evaluate current speculations 
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around the risk of emerging market corporate debt and suggest policies that can potentially 

limit that risk and reduce the chance of a future crisis.  

 This paper is organized as follows. Section 2 discusses the relevant literature. 

Section 3 presents data and key statistics on corporate debt and crises. Section 4 presents 

my empirical analysis and is further divided into three parts: 4.1 establishes a causal 

relationship between corporate debt and crisis, 4.2 considers how the effect varies by crisis 

type, country, and corporate debt characteristic, and 4.3 examines the role of corporate debt 

in the 2013 taper tantrum and current emerging market volatility episodes and assesses the 

likelihood of a future corporate debt crisis. Section 5 summarizes and concludes with 

policy discussions.  

 

2. Literature Review 

 

There is a rich set of economic literature that examines the relationship between 

debt and crisis. The majority of these studies focus on central government debt, which is 

associated with many types of crises. Reinhart and Rogoff (2011), for example, show that 

excessive central government debt can lead to both sovereign defaults and banking crises 

while Mendoza and Terrones (2012) demonstrate that government debt can also lead to 

currency crashes and sudden stops. Studying the role of debt in the 2007-2008 financial 

crisis, Acharya and Richardson (2009) describe the mechanics of a destabilizing leveraged 

banking system while Mian and Sufi (2009) emphasize the role of household debt. 

Examining the Eurozone sovereign debt crisis, Farhi and Tirole (2014) present a model 

that illustrates the risk from the link between government and financial sectors and discuss 

policies to address such “doom loops.” 
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With debt as the central cause of recent major crises, it is not surprising that many 

are concerned over the rise of corporate debt in emerging markets. However, very few 

studies have actually examined the risk of corporate debt empirically, making it difficult 

to formally quantify or assess the validity of this worry. A notable exception is Bernanke 

and Campbell (1988)’s assessment of corporate debt risk in the United States based on 

changing trends in corporate debt to asset ratios. However, their study does not test the risk 

of corporate debt directly but rather infers it from relevant observations. Previous studies 

have also mostly focused on the United States, which limits the potential to generalize 

implications more broadly. 

Using a recent IMF dataset, I address this missing piece in the literature by directly 

testing the effect of corporate debt on economic crisis on a time-series, cross-country basis. 

My instrumental variable analysis is an additional contribution since most studies on crises 

have used OLS or panel regressions that are more prone to omitted variable bias and reverse 

causality. 

I also consider how the effect of corporate debt on crisis varies by crisis type, 

country, corporate debt accumulation pattern, and corporate debt composition. These 

comparisons are based on previous literature but are applied to corporate debt for the first 

time. For example, I examine cross-country differences between emerging market and 

advanced economies since the literature has shown that the effect of debt tends to vary by 

this distinction. Reinhart and Rogoff (2003) show that emerging markets are generally 

much less tolerant of government debt than advanced economies and often default at 

seemingly low debt levels. This discrepancy does not apply to my study, however, as 

corporate debt in both country groups affect crisis risk with similar magnitudes. 
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I also test if corporate debt leads to different types of crisis across countries. This 

is motivated by contrasting conclusions between Reinhart and Rogoff (2011) and Sosa-

Padilla (2012). Reinhart and Rogoff (2011) show that debt first triggers a banking crisis, 

which then leads to a sovereign default as government accumulates fiscal debt in bad 

economic environment. In contrast, Sosa-Padilla (2012) argues that the relationship is 

reverse in financially repressed countries, where debt first leads to a sovereign default, 

which then impairs bank balance sheets and causes a banking crisis. Extending this crisis 

type comparison to corporate debt, I discover that corporate debt in advanced economies 

tend to lead to banking crises while that in emerging economies can lead to both banking 

and currency crises. I also compare how a rapid surge in corporate debt affects its risk on 

the economy differently from a gradual increase. Many studies have emphasized the 

repeated pattern of boom and bust. When a country accumulates a lot of debt in a short 

time, in what is called a credit “boom,” a crisis is highly likely to follow (Mendoza and 

Terrones 2012). My research shows that this pattern also holds true for corporate debt.  

Additionally, I consider heterogeneity across different compositions of corporate 

debt. This is based on many previous studies that compare how an effect differs by 

categorization within a particular debt sector. Notable examples include Reinhart, et. al. 

(2003)’s argument that external public debt is more likely to lead to a sovereign default 

than domestic public debt, Benmelech and Dvir (2013)’s discussion on how short-term 

financial debt is the most critical debt sector underlying the 1997 Asian financial crisis, 

and Bordo, et. al. (2010)’s study on how foreign currency debt increases risk by exposing 

a country to global currency fluctuations. My results on corporate debt compositions are 

generally consistent with findings on other debt sectors.  



 10 

Finally, my study on current emerging market volatility directly builds on 

Eichengreen and Gupta (2014)’s study on the 2013 taper tantrum. Although I was able to 

confirm their findings that an increase in current account deficit is a relatively strong 

predictor of which countries were hit the hardest during the 2013 taper tantrum, current 

account deficit does not successfully explain how countries are affected differently during 

the ongoing market volatility and capital withdrawal episode. Instead, by including 

corporate debt as an additional variable in their specification, I discover that previous 

corporate debt accumulation has a statistically significant effect on current instability.  

My main contribution to the rich and diverse macroeconomic literature on debt and 

crisis is my analysis on the largely under-studied corporate debt sector. I re-visit many key 

papers in the credit literature and test if results on other sectors of debt also hold true for 

corporate debt. Methodologically, my instrumental variable analysis allows me to make a 

causal argument with minimal endogeneity concern despite the cross-country cross-time 

macroeconomic nature of a study on economic crises. Finally, due to the contemporary 

nature of the ongoing emerging market capital outflow episode, there has not been a 

published paper that assesses factors associated with the current volatility. My empirical 

analysis that points to corporate debt’s major role in the ongoing instability can thus 

complement stress test simulations and qualitative discussions on the potential risk that 

corporate debt in emerging markets can cause a crisis in the near future (Chow 2015). 

 

 

 

 

 

 

 

 



 11 

3. Data 

 

Due to the macroeconomic scope of the paper, I use a large number of datasets, a 

majority of which to control for economic conditions that may interfere with the effect of 

interest2. In this section, I only present several key variables. Table 1 shows their summary 

statistics and sections 3.1 and 3.2 discuss the data and statistics for corporate debt and crisis 

in more detail.  

Table 1: Summary Statistics of Key Variables 

Full Sample Mean St. Dev. 

Corporate Debt (% of GDP) 52.9 39.6 

# of Crises (total) 297 - 

GDP growth (% y-o-y) 3.2 3.4 

Financial Development Index 0.51 0.24 

Observations 900 - 

Advanced Economies Mean St. Dev. 

Corporate Debt (% of GDP) 89.9 27.8 

# of Crises 114 - 

GDP growth (% y-o-y) 2.1 2.6 

Financial Development Index 0.71 0.13 

Observations 380 - 

Emerging Markets Mean St. Dev. 

Corporate Debt (% of GDP) 26.3 21.54 

# of Crises 183 - 

GDP growth (% y-o-y) 4.0 3.6 

Financial Development Index 0.36 0.17 

Observations 520 - 
Note: Since crisis is a dummy variable, the number shown under mean is a count of 
the total number of crises. Financial development index is a normalized score from 
0 to 1, with1 being the most financially developed. 

                                                
2 See Appendix I for full list of data and relevant variables.  
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3.1. Corporate Debt 

 My data on corporate debt is from two sources: The Bank of International 

Settlements (BIS)’s Total Credit to the Non-Financial Sector dataset, which covers 

corporate debt for most advanced economies, and a new dataset from the IMF that records 

total amount and composition of corporate debt for many emerging economies (Ayala et. 

al. 2015)3. I disregard data that the authors have not confirmed or from countries that 

contain multiple gaps4. Overall, my dataset covers 45 countries from 1995 to 20145. This 

includes 19 advanced economies and 26 emerging economies.  

Figure 1 shows the change in corporate debt levels from 1995 to 2014. Within the 

last twenty years, corporate debt has increased from 55% to 75% of GDP. The increase is 

even more rapid in emerging markets, where corporate debt surged from 20% to 75% over 

the same period, increasing sharply in the years following the 2007-2008 financial crisis6. 

The IMF Global Financial Stability Report (2015) attributes this phenomenon to global 

factors. Economic slowdown following the financial crises in the US and Europe has made 

emerging markets a more attractive investment destination. Additionally, accommodative 

monetary policy decreases global interest rates, making debt financing cheaper for 

corporates and emerging market bond returns more attractive for surge-for-yield investors. 

This increase in corporate debt is witnessed across emerging Asia, Europe, the Middle East, 

Africa, and Latin America in all major industries, particularly in the construction, mining, 

                                                
3 The IMF dataset synthesized and calculated data from BIS, Dealogic, IMF International 
Financial Statistics and local governments.  
4 Data removed for Chile, Columbia, Lebanon, and Peru.  
5 See Appendix II for the full list of countries.  
6 The statistics described and displayed in Figure 1 is weighted by GDP.  
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and energy sectors (IMF 2015). Figure 2 shows cross-country distribution of corporate debt 

in 2014. 

Figure 1: Change in Corporate Debt, 1995-2014 

 

 

Figure 2: Cross-Country Corporate Debt Distribution, 2014 
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3.2 Economic Crisis 

My data on economic crises is from Reinhart and Rogoff’s updated This Time is 

Different dataset, which tallies crises from 1800 to 2014. This includes banking crisis, 

currency crisis, sovereign default, and inflation crisis7. Although a crisis tends to be thought 

of as a rare occurrence, 4000 economic crises have been recorded on a country-year basis. 

This high number is partly because one crisis may span multiple years, occur in more than 

one country, or trigger other crises (Reinhart and Rogoff 2009). I summarize all crisis 

occurrences in Figure 3 and label all major events based on Reinhart and Rogoff (2009). 

 
 

Figure 3: History of Crises, 1800-2014 

 

Source: Reinhart sand Rogoff (2009) 

                                                
7 Crises are defined based on Reinhart and Rogoff (2009). Banking crisis: closure or public 
takeover of one or more important financial institutions. Currency crisis: annual depreciation of 
15% or higher, currency conversion (e.g. change to a peg on USD), or debasement (reduction in 
silver content of coins > 5%). Sovereign default: outright default or restructuring of domestic and 
external government debt. Inflation crisis: annual inflation above 20%.  
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For this study, I define crisis as a dummy variable that equals one if there is at least 

one crisis in a year. From 1995 to 2014, there were 297 crises, 114 in advanced economies 

and 183 in emerging markets. Figures 4 and 5 show the breakdown of the crises by type. 

72% of crises in advanced economies are banking crises while those in emerging markets 

are roughly evenly distributed across all types.   

 

Figure 4: Crisis Breakdown by Type – Advanced Economies 

 
 

Figure 5: Crisis Breakdown by Type– Emerging Economies 
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4. Empirical Analysis and Results 

 

My empirical analysis is divided into three sections. In section 4.1, I use a panel 

regression and instrumental variable analysis to argue that corporate debt increases the risk 

of an economic crisis. In section 4.2, I consider how the relationship between corporate 

debt and crisis varies with crisis type, country, and corporate debt characteristic. In section 

4.3, I examine the role of corporate debt in the 2013 taper tantrum and ongoing emerging 

market volatility to assess the concern that there may be a corporate debt crisis in the near 

future.  

 

4.1 Does Corporate Debt Lead to an Economic Crisis? 

 

 I formally test the effect of corporate debt on economic crisis by estimating the 

following equation using a panel regression and an instrumental variable. 
 

!"#$#$%& = !(")("*+,	.,/+%&01	 + 	34#+−3 +	7# + 	8+ + 	9													(1) 
   

Crisis is a dummy variable that equals one if there is a crisis in country i in year t. 

This is a simple tally that does not take into account the number of crises in a year or 

distinguish between one crisis spanning multiple years and several crises occurring 

consecutively. Although this may not be the most precise way to track crises, it is a clean 

methodology that does not require assumptions about whether a crisis is part of a bigger 

crisis or a standalone shock.  

Corporate Debt is a ratio of total non-financial corporate debt as a percentage of 

GDP. Measuring corporate debt relative to GDP, as opposed to in absolute US dollar, is a 

way of conceptualizing the size of corporate debt that normalizes for cross-country 
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differences. I use a one-year lag rather than a contemporaneous measure of corporate debt 

to minimize reverse causality and make a stronger case that corporate debt leads to a crisis. 

X is a vector of controls. For the baseline regression, it includes previous crises, 

previous GDP growth, and a financial development index. I control for previous crises to 

remove their effect on the current crisis and address potential reverse causality since a crisis 

can affect corporate debt through both the numerator by changing debt amount and 

denominator by reducing GDP. I also control for GDP growth in previous years to capture 

the overall economic environment before a crisis and absorb changes in the denominator 

of corporate debt so that the coefficient estimate for Corporate Debt in equation (1) shows 

the effect of an increase in the amount of corporate debt rather than a decrease in GDP.  

To find a suitable number of lags that would minimize endogeneity, I use a vector 

auto-regression (VAR) model to examine the co-dependence between corporate debt, 

crisis, and GDP growth across four different lags. Based on the VAR results, shown in 

Appendix III, I decide to include three lagged terms for both crisis and GDP growth8.  I 

also mechanically try other numbers and combinations of lags, but the coefficient estimates 

on the effect of corporate debt on crisis remain broadly consistent. Finally, I control for 

various measures of financial development using the IMF financial development index. 

Table 2 shows results from my panel regression. All columns include country and year 

                                                
8 VAR analysis shows that both crisis and GDP growth have statistically significant effects on 
crisis, GDP growth, and corporate debt one and two years forward while corporate debt has a 
statistically significant effect on crisis, GDP growth, and corporate debt one year forward. 
Therefore, I only use a one-year lag of corporate debt as my independent variable since corporate 
debt only has a one-year forward impact (on crisis). In contrast, I include one-year, two-year, and 
three-year lags for both crisis and GDP growth. The one-year and two-year lags are to control for 
impact on all variables at time t and the three-year lag is to control for impact on corporate debt at 
time t-1. As a robustness check, I also run the VAR when corporate debt and GDP are in terms of 
USD rather than ratio and growth rate. The alternative specification shows the same lag terms 
significance. Results are shown in Appendix III. 
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fixed effects. Standard errors are robust and clustered to address potential 

heteroskedasticity and autocorrelation issues.  

 
Table 2: The Effect of Corporate Debt on Economic Crisis – Panel Data Analysis 

     
  (1) (2) (3) (4) 
Crisis All > 20% > 100% Moving Avg. 
      
Corp debt (% of GDP) t-1 0.002 0.007*** 0.011*  
 (0.002) (0.002) (0.006)  
Corp debt (% of GDP) t-t-2    0.007*** 
    (0.002) 
Crisis t-1 0.316*** 0.281*** 0.317*** 0.278*** 
 (0.053) (0.063) (0.081) (0.063) 
Crisis t-2 0.095** -0.001 -0.199*** 0.007 
 (0.040) (0.042) (0.050) (0.042) 
Crisis t-3 0.079* 0.095** 0.203 0.096** 
 (0.040) (0.046) (0.141) (0.046) 
GDP growth t-1 -0.015*** -0.012** -0.015 -0.014** 
 (0.004) (0.006) (0.023) (0.006) 
GDP growth t-2 -0.010*** -0.009** -0.013 -0.009* 
 (0.003) (0.005) (0.010) (0.005) 
GDP growth t-3 -0.005 -0.001 0.006 -0.001 
 (0.004) (0.006) (0.009) (0.006) 
Financial development 0.016 0.187 -0.227 -0.026	
	 (0.202) (0.224) (0.244) (0.211)	
	     
Observations 765 582 128 602 
Number of countries 45 43 12 43 
Adjusted R-squared 0.246 0.287 0.327 0.277 
Note: All columns include country and year fixed effects. Standard errors are robust and clustered. 
Dependent variables in all columns are crisis at year t. 

 

Column (1) shows the overall regression of corporate debt on economic crisis9. 

There is no statistically significant effect. However, the effect becomes significant once 

                                                
9 Corporate debt throughout sections 4.1 and 4.2 refer to a one-year lag in corporate debt relative 
to crisis and is measured as a percentage of GDP, unless otherwise stated. 
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corporate debt reaches 20% of GDP. I determine this threshold by first manually testing 

the regression at different levels of corporate debt to find the minimum point in which there 

is a consistent and statistically significant effect of corporate debt on crisis as I continue to 

increase corporate debt beyond that level. I then use the Chow test to formally confirm that 

there is a structural break when corporate debt is at 20% of GDP.  

My estimate in (2) shows that a 1 percentage point (pp.) increase in corporate debt 

to GDP increases the probability of a crisis by 0.7pp. Although this estimate is not huge, it 

is economically significant considering the large macroeconomic impact of a crisis. 

Following the 2007-2008 financial crisis, several countries, such as China, has witnessed 

an annual increase in corporate debt exceeding 4% of GDP. This would translate to a 

significant 3pp. increase in the probability of facing a crisis. Beyond the 20% threshold, 

the effect of corporate debt on crisis increases slightly as the level of corporate debt 

increases. When corporate debt reaches 100% of GDP, shown in (3), a 1 pp. increase in 

corporate debt leads to a 1.1 pp. increase in the chance of a crisis. However, likely due to 

the small number of observations, the estimate is only significant at the 10% significance 

level. Coefficient estimates on the controls appear as expected and are generally consistent 

with previous literature and results from my VAR analysis. A previous crisis is a strong 

predictor of another crisis and previous GDP growth reduces the chance of a crisis.  

As a robustness check, I try several other specifications. First, I test the effect of 

corporate debt (beyond the 20% of GDP threshold) when measured as a 24-months moving 

average rather than as a one-year lag. The coefficient estimate for the 24-months moving 

average is shown in (4) and is consistent with the one-year lag estimate in (2). Second, to 

confirm that by controlling for various lags of GDP growth, the coefficient estimate of 
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corporate debt is reflecting a change from an increase in the numerator, corporate debt 

amount, and not a decrease in the denominator, GDP, I test the effect of corporate debt on 

crisis when corporate debt is measured in USD and transformed to logarithm. Controlling 

for previous crises and GDP (also measured in USD and transformed to logarithm), the 

coefficient on corporate debt in USD is statistically significant and is approximate half the 

coefficient in Table 2 column (2). This is reasonable since in my sample, GDP, on average, 

increases at twice the rate of corporate debt. Thus, by rough estimation, a 1pp. increase in 

corporate debt to GDP is about a 2% increase in corporate debt in USD, consistent with 

the fact that coefficient estimate on the former is twice the estimate on the latter. This result, 

shown in Appendix IV, confirms that the moving part of corporate debt in equation (1) is 

the amount of corporate debt in the numerator, not GDP in the denominator, once I control 

for lagged GDP growth and lagged crises. I also run VAR analyses, measuring corporate 

debt as % of GDP and as ln(GDP) in USD. This again shows consistent estimates with my 

original specification10. The adjusted R2s are significant across all models and are higher 

than those in regressions with only the control variables.  

Despite the consistent and robust estimates, however, there may still be omitted 

variables affecting both corporate debt and crisis. To address this, I control for other 

standard macroeconomic measures and variables that have been linked to a crisis. Since 

corporate debt only affects economic crisis when it exceeds 20% of GDP, I restrict the rest 

of my analysis to this sample. To avoid having too many controls at once, I selectively 

include a few additional variables at a time and test if doing so changes my coefficient 

estimate on corporate debt. Estimates are shown in Appendix VI Table A5. In (2), I include 

                                                
10 See Appendix III for VAR results. 
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additional controls related to balance of payments and international capital flows, namely 

current account, foreign exchange reserves, real exchange rate, exchange rate flexibility, 

and financial openness. In (3), I include variables that reflect the financial market, namely 

an IMF index synthesizing various financial sophistication measures, stock market 

capitalization, and bank credit to GDP. In (4), I control for inflation and M2. In (5), I control 

for public debt and household debt. In (6), I control for political regime and strengths of 

institutional capacity. In (7), I control for wars and natural disasters11. Except for the 

slightly higher estimate in (6), likely due to the smaller number of observations, my original 

result is generally consistent regardless of which additional controls were added. A 1pp. 

increase in corporate debt to GDP is associated with approximately a 1pp. increase in the 

probability of a crisis.  

The most serious remaining issue is reverse causality. While I have addressed this 

by including several lagged terms for crises and changes in GDP, and confirm with a VAR 

analysis that once controlled for GDP growth, lagged corporate debt affects crisis but 

lagged crisis does not affect corporate debt, it may still be possible that the model does not 

capture some variables or reverse causality happens within a shorter time frame not 

captured when controlling with yearly lags. Moreover, it is possible that corporates make 

decision on how much debt to issue and banks and investors on how much to lend and 

invest based on the likelihood of an impending crisis regardless of previous crises or 

changes in GDP. This strategic decision cannot be captured with the panel regression. 

To test the effect of an exogenous change in corporate debt on economic crisis and 

argue that the relationship shows a Granger causality, I complement my panel regression 

                                                
11 See Appendix I for a full list of variables and their descriptions. 
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with an instrumental variable analysis. My instrument for corporate debt is the share of 

high-debt sectors as a percentage of total corporate sector12. I classify the indebtedness of 

a sector based on its debt-to-equity ratio13. Based on corporate finance empirics and market 

statistics, I identify three sectors as high-debt: heavy manufacturing, telecommunications, 

and utilities. These sectors are particularly high in debt due to the capital-intensive nature 

of their operations and/or relatively stable revenue stream that make them able to 

consistently pay off debt14. Although the specific ratio will differ across countries, I make 

an assumption that on a relative basis, these sectors are still the most indebted compared to 

other sectors within each country. I confirm this by comparing inter-industry debt-to-equity 

ratio differences between the United States, Eurozone countries, China, and India 

(Damodaran 2016). 

My instrument is a ratio that measures the sum of output from these three sectors 

as a share of total output from the corporate sector. A country with a larger share of high-

debt industries is more likely to have a higher share of corporate debt to GDP. A scatter 

plot of these two variables, displayed in Appendix V, shows that they are considerably 

correlated. Both corporate debt to GDP and share of high-debt industries to corporate sector 

vary across country and time, making the latter a convenient instrument for my time-series, 

cross-country analysis. To statistically test that my instrument is relevant to the 

                                                
12 I calculate the share of a particular sector as 100 x that sector’s output, divided by total 
corporate output. As an alternative specification, I also calculate the share based on fixed-capital 
size (100 x fixed capital size of a sector/fixed capital size of all sectors combined). Since both are 
highly correlated, I use the former as my instrument because the dataset has a larger coverage.   
13 A company’s debt-to-equity ratio summarizes how much capital is financed by debt versus by 
equity. An industry’s debt-to-equity ratio is an estimated aggregate of company-level debt-to-
equity ratios for all companies in the industry.  
14 Average global debt to equity ratio for the heavy manufacturing, telecommunications, and 
utilities sector are 0.95, 0.56, and 0.88 respectively. The average global debt to equity ratio across 
all industries in the nonfinancial corporate sector is 0.38. (Source: Damodaran Debt Ratio) 
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independent variable, I run an F-test for each high-debt industry separately and when the 

sectors are combined. The F-scores are all above 10, suggesting my instrument is relevant. 

As an additional check, I also run the F-test on low-debt industries, namely agriculture/food 

products and entertainment. The F-statistics for these sectors are all below 10. 

In terms of instrument exogeneity, I assume that industry distribution within each 

country is not related to a crisis. The share of a certain industry relative to the corporate 

sector is likely a function of resources, geography, history, economic development, and 

other longer term factors rather than short-term macroeconomic conditions associated with 

a crisis. To statistically test the exogeneity requirement, I interact the share of high debt 

sector, individually by industry and as a sum, with a lag crisis term to construct an 

additional instrument. Then, I run a J-test using the two instruments generated. In all cases, 

the p-values fail to reject the null hypothesis that the instruments are jointly exogenous. By 

satisfying the two requirements, my instrument is a valid proxy for corporate debt as a 

percentage of GDP. Table 3 shows the results from my instrumental variable analysis. I 

only have instrument data for 22 countries, 13 advanced economies and 9 emerging 

markets. Although the number of countries is a large drop from Table 2 since many 

countries do not have industry-level data needed to construct an instrument, the dataset is 

still a good representation of both advanced and emerging economies.  Appendix V Table 

A4 shows a panel estimate on the restricted sample of countries where an instrument is 

available. The estimates in the restricted panel data (Table A4, column (2)) is very similar 

to those from the full sample panel data in Table 2 column (2), suggesting that the 22 

countries in my instrumental variable analysis is representative of the broader set of 

countries. 
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Table 3: The Effect of Corporate Debt on Crisis - An Instrumental Variable Analysis 
       

  (1) (2) (3) (4) (5) (6) 
Crisis IV IV (cycle) IV (govt) IV (govt) IV (spread) IV (spread) 
        
Corp debt (% of GDP) t-1 0.017*** 0.016*** 0.022*** 0.015*** 0.022** 0.026*** 
 (0.005) (0.004) (0.006) (0.005) (0.009) (0.010) 
Government Institution   -0.540 -0.006   

   (0.834) (0.909)   

Sector x Govt Institution    -0.002   

    (0.009)   

Corp debt spread     0.029 0.025 
     (0.027) (0.032) 
Sector x Corp debt spread      -0.002 
      (0.002) 
       

Baseline Controls Yes Yes Yes Yes Yes Yes 
Observations 344 344 283 283 210 194 
Number of countries 22 22 22 22 21 20 
Adjusted R-squared 0.276 0.281 0.186 0.235 0.256 0.245 
Note: Dependent variable is crisis in year t. Baseline controls are the main controls from equation (1), namely three year lags of crisis, three year lags of GDP growth, 
and financial development index. 22 countries with available industry-level data include 13 advanced economies and 9 emerging markets. Sample restricted to 
observations in which corporate debt >= 20% of GDP. All regressions include country and year fixed effects. Standard errors are clustered and robust. 
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Table 3 Column (1) shows the instrumental variable estimate, using the one-year 

lag share of high debt sector as a percentage of the corporate sector as an instrument for 

the one-year lag corporate debt as a percentage of GDP15. The F-statistic is 20.7, suggesting 

the instrument is relevant. Interacting the share of high debt sector with crisis t-1, I generate 

an additional instrument to carry out a J-test. The J-test p-value is 0.23, which fails to reject 

the null hypothesis that my instruments are jointly exogenous. Restricting the data to those 

in which corporate debt exceeds the 20% of GDP threshold, a 1pp. increase in corporate 

debt to GDP increases the chance of a crisis by 1.7pp. This estimate is 1pp. higher than 

both the baseline panel regression estimate in Table 2 and the panel regression with 

additional controls estimate in Appendix VI Table A5. When restricting the panel data to 

only countries where an instrument is available, the coefficient estimate for corporate debt 

is 0.8pp, again 1pp. lower than my instrumental variable estimate16. This suggests that there 

is endogeneity in the panel regression that underestimates the effect of corporate debt on 

crisis.  

Since I have already controlled for lag crises, lag GDP growth, and various 

combinations of other economic variables, I hypothesize that the endogeneity arises from 

the fact that corporates borrow less at the onset of a crisis. When a crisis is impending, the 

economy may be risky in a way that is not reflected in GDP growth and cannot be captured 

by previous crises since a crisis has not happened. However, the uncertainty can make 

corporates more averse to borrowing and investors and banks less likely to lend. Thus, 

there is endogeneity that decreases the size of corporate debt to GDP at the onset of a crisis, 

                                                
15 As noted above, the share of high debt sector is the sum of manufacturing, telecommunications, 
and utilities.  
16 See Appendix V Table A4 
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leading to an underestimation in the panel regression. Although it will be illustrative to 

model out this feedback mechanism precisely, it is beyond the scope of this paper but is an 

interesting avenue for future research. 

The instrumental variable approach avoids this endogeneity issue by treating 

corporate debt exogenously. While banks and corporates can relatively quickly respond to 

economic outlook in deciding how much to lend or borrow, it is unlikely that high-debt 

sectors will decrease their output at a much faster rate than other industries such that their 

share of the corporate sector declines with the onset of a crisis. This is especially unrealistic 

when considering that my instrument includes three fairly different sectors that are unlikely 

to be impacted by economic uncertainty in a similar enough manner that the combined 

impact displays reverse causality. I also test for omitted variables by including a series of 

additional controls. Shown in Appendix VI Table A6, coefficient estimates on corporate 

debt in all instrumental variable specifications are consistent. 

Despite reassuring F-test and J-test statistics and consistent estimates across the 

robustness tests described, I explicitly address three additional concerns with my 

instrument. First, it may be possible that the sectors are related to a crisis not through 

corporate debt, but through their cyclicality. The heavy manufacturing sector, for example, 

is quite cyclical and thus may put the economy at risk of a crisis not through debt but 

through business volatility. In reverse, the telecommunications and utilities sectors, are 

generally non-cyclical and thus may be crisis-resistant and see their share of the corporate 

sector increase as other industries decline with weakening economic conditions. To control 

for these possibilities, I use the HP Rescott filter to decompose the sectors into their trend 
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and cycle. Then, I run a regression only on the de-trended component of these sectors. 

Shown in Table 3 column (2), my coefficient estimate on corporate debt remains consistent.  

A second potential problem is that high-debt industries select to be in a country 

based on certain policies or regulations that also make the country more prone to a crisis. 

However, controlling for government institution using the Worldwide Governance 

Indicator index and interacting the index with the share of high-debt sector do not 

significantly change my coefficient estimate on corporate debt, as shown in (3) and (4). 

Finally, I consider the concern that these sectors are inherently risky and put countries at 

risk of a crisis independent of debt. To address this, I interact the instruments with corporate 

credit spread, a financial measure of risk17. To see if these industries contribute to the 

riskiness of the corporate sector, I focus on the interaction term between the share of high-

debt sectors and corporate credit spread. However, neither the spread nor the interaction 

term is significant, suggesting that these sectors do not pose significant inherent risk once 

controlled for corporate debt. The coefficient estimates for corporate debt, shown in (5) 

and (6), are slightly higher than previous estimates, possibly from the smaller number of 

observations, but are still statistically significant and broadly consistent. 

Overall, the effect of corporate debt on economic crisis is statistically and 

economically significant in all empirical analyses. While the panel regression suggests that 

a 1pp. increase in corporate debt as a percentage of GDP increases the chance of an 

economic crisis by 0.7pp., my instrumental variable analysis suggests that when treated 

exogenously, a 1pp. increase in corporate debt actually increases the chance of a crisis by 

                                                
17 Corporate credit spread is the difference between short-term corporate borrowing rate and 
short-term government interest rate. A higher spread implies a higher borrowing cost for 
corporates to compensate lenders for higher risk. 
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1.7pp. This estimate is not particularly large, possibly because the impact of corporate 

defaults does not transmit that widely throughout the economy, especially compared to 

shocks in the government and financial sectors that can multiply through various fiscal, 

monetary, and credit channels. Nonetheless, a 1.7pp increase in crisis risk is still 

economically significant and suggests that greater attention is needed to monitor credit risk 

from the corporate sector.   

 

4.2 Heterogeneity of Corporate Debt Risk: Variations across Crisis Types, Countries, 

and Corporate Debt Characteristics 

 

Following section 4.1, which shows that corporate debt increases the chance of an 

economic crisis, section 4.2 looks at how the relationship between corporate debt and crisis 

varies across three dimensions. First, I determine the types of crisis associated with 

corporate debt. Second, I explore the difference between advanced and emerging 

economies. Finally, I examine how the effect varies with different behavior and 

composition of corporate debt.  

Using an instrumental variable, I first compare the effect of corporate debt on 

different types of crisis, namely banking crisis, currency crisis, and sovereign default18. As 

shown in Table 4 column (2), corporate debt has a statistically significant effect on a 

banking crisis. The coefficient estimate is somewhat smaller than in (1), which does not 

distinguish crisis type, but shows a much higher adjusted R2. The coefficients for a 

currency crisis and sovereign default, shown in (3) and (4), are not statistically significant.  

 

                                                
18 Definitions for these three types of crisis are based on Reinhart and Rogoff (2009) and are 
summarized in the footnotes of section 3.2. I exclude inflation crisis because there is not enough 
observation.   
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Table 4: The Effect of Corporate Debt on Crisis - Crisis Types 
     
  (1) (2) (3) (4) 
 Crisis Banking Currency Default 
      
Corp debt (% of GDP) t-1 0.017*** 0.011*** 0.003 -0.001 
 (0.005) (0.004) (0.005) (0.001) 
     
Baseline controls Yes Yes Yes Yes 
Observations 344 344 329 344 
Number of countries 22 22 22 22 
Adjusted R-squared 0.276 0.514 0.043 0.012 
Note: Dependent variable is crisis in year t. Baseline controls are the main controls from equation 
(1), namely three year lags of crisis, three year lags of GDP growth, and financial development 
index. 22 countries with available industry-level data include 13 advanced economies and 9 
emerging markets. Sample restricted to observations in which corporate debt >= 20% of GDP. 
All regressions include country and year fixed effects. Standard errors are clustered and robust. 

 

As a robustness check, I also test the effect of corporate debt on different types of 

crisis using a panel data with fixed effects in order to capture a larger number of countries. 

Shown in Appendix VII Table A7, the panel regression results lead to the same conclusion 

as that from Table 4. Although the coefficients are smaller than the instrumental variable 

analysis, likely due to endogeneity discussed in section 4.1, the regression in Appendix VII 

Table A7 similarly shows that corporate debt leads to a banking crisis. While the coefficient 

estimate for a currency crisis in Table A7 is significant at the 10% significance level, the 

adjusted R2 is very small, suggesting that corporate debt’s explanatory power is weak. 

As an additional robustness check, I also control for other variables that may be 

linked to each type of crisis in both the instrumental variable analysis and panel regression. 

Specifically, I control for the size of the stock index and the share of bank credit to GDP 

in the regression on a banking crisis, financial openness, exchange rate, foreign exchange 

reserve, and current account balance in the regression on a currency crisis, and government 
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debt in the regression on a sovereign default. However, in all cases, the relationship shown 

in Table 4 and Appendix VII are consistent. Corporate debt appears to only increase the 

probability of a banking crisis.  

A possible reason for this relationship is that the vast majority of corporate debt, 

both in advanced and emerging economies, is in the form of loans (as opposed to bonds). 

The IMF (2015) estimates the average share of loans in emerging economies to be around 

80%, although with considerable cross-country heterogeneity. Since corporate loans are 

mainly from banks, corporate defaults directly impair the banking system through loan 

losses. Even in the case of bonds or loans in which counterparties are not banks, corporate 

defaults will still impact bank balance sheets when corporates and their counterparties 

withdraw capital from banks to meet debt obligations or compensate themselves for lost 

funds. Corporate defaults, which naturally follow high corporate debt, can also result in 

volatility, adding tension to the financial system. Since the purpose of this paper is to 

provide a broad overview of the relationship between corporate debt and crisis, I do not 

specifically test these mechanisms although it is an interesting area for future research. 

Although I expected the relationship between corporate debt and banking crisis to 

be the strongest, through the mechanics explained above, I hypothesized that there should 

still be a statistically significant effect on a currency crisis and sovereign default. Since 

corporates borrow externally, they expose a country to global fluctuations that should 

increase the risk of a currency crisis. Additionally, governments may take large failing 

corporates public or borrow to stimulate the economy when there is a slowdown from 

private sector debt overhang, which should both lead to increased sovereign default risk. 
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Two possible explanations may explain the lack of statistically significant effect on 

currency crisis and sovereign default. First, although corporates do borrow externally, 

those in advanced economies do so in their local currencies and thus do not face much 

currency risk. While emerging economies borrow externally in foreign currency, the 

proportion of that relative to corporate debt as a whole may not be large enough to be 

captured by my independent variable, which measures debt as a percentage of GDP. 

Second, sovereign default risk is only relevant for emerging markets since advanced 

countries hardly default in the period of my sample, 1995-2014. But for most of that period 

up until the 2007-2008 financial crisis, corporate debt in emerging economies are not 

particularly high such that government bail-outs of defaulted corporates or increased fiscal 

debt following weaknesses from corporate debt overhang can lead to a sovereign default.  

I next consider heterogeneity across countries, particularly focusing on the 

difference between advanced economies and emerging markets. I use a panel regression 

instead of an instrumental variable analysis in order to capture as many countries from each 

group as possible. Although there may be endogeneity, it is likely to underestimate the 

effect of corporate debt on crisis, leading to a more conservative estimate, as explained in 

section 4.1. I confirm this by carrying out an instrumental variable analysis separately for 

advanced and emerging economies. The instrumental variable coefficient estimate for 

corporate debt is higher than that from a panel regression for both advanced and emerging 

economies but the relative difference between the two country groups is consistent 

regardless of the econometrics method. Since the focus of this part of the analysis is on 

relative cross-country difference rather than absolute size of risk, the panel regression, 

which covers a larger number of countries, is a more suitable approach. Table 5 displays 
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the results. Columns (1) to (4) show estimates for advanced economies and columns (5) to 

(8) show estimates for emerging economies. 

First, consider columns (1) and (5).  Broadly consistent with the result from Table 2, 

a 1pp. increase in corporate debt leads to approximately a 1pp. increase on crisis probability 

regardless of whether a country is an advanced or emerging economy. This contrasts my 

expectation that corporate debt is significantly riskier in emerging economies since they 

have less sophisticated capital markets and should be less able to absorb risk from debt 

accumulation, especially when developing countries are shown to be less tolerant of 

government debt than advanced economies (Reinhart and Rogoff 2003).  

One possible explanation for why corporate debt differs from government debt and 

poses similar magnitude of risk to the economy regardless of whether the country is 

advanced or emerging is that corporates undergo a more selective borrowing process than 

governments. Since governments enjoy a privileged credit status that allows them to 

borrow despite poor credit history, some, particularly those in developing countries, will 

default more easily than others (Reinhart et. al. 2015). In contrast, only corporates with a 

certain degree of financial soundness can obtain debt financing, limiting the riskiness of 

corporate debt in both advanced and emerging economies. Additionally, while the average 

corporate debt in emerging economies may be of lower credit quality than that in advanced 

economies, private credit market is also smaller in emerging economies, countering the 

risk of worse quality debt with lower quantity of debt issuance. 
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Table 5: Advanced vs. Emerging Economies 
   
  Advanced Economies Emerging Economies 
  (1) Crisis (2) Banking (3) Currency (4) Default (5) Crisis (6) Banking (7) Currency (8) Default 
          
Corp debt t-1 0.010*** 0.009*** 0.001 -0.001 0.012** 0.008** 0.008** 0.001 
 (0.003) (0.003) (0.001) (0.001) (0.005) (0.003) (0.004) (0.004) 
         
Baseline Controls Yes Yes Yes Yes Yes Yes Yes Yes 
Observations 304 321 342 284 180 181 181 151 
Number of countries 19 19 19 19 20 20 20 18 
Adjusted R-squared 0.332 0.502 0.011 0.131 0.202 0.399 0.084 0.205 
Note: Dependent variable is crisis in year t. Baseline controls are the main controls from equation (1), namely three year lags of crisis, three year lags of GDP growth, 
and financial development index. Sample restricted to observations in which corporate debt >= 20% of GDP. All regressions include country and year fixed effects. 
Standard errors are clustered and robust. 
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When considering different types of crisis, corporate debt in both country groups 

increases the probability of a banking crisis, as shown in columns (2) and (6), with a 

magnitude that explains most of corporate debt’s effect on crisis as a whole. This is 

consistent with findings in Table 4. A key difference, however, is that corporate debt in 

emerging economies can also lead to a currency crisis. Shown in column (7), a 1pp. 

increase in corporate debt relative to GDP increases the chance of a currency crisis in 

emerging markets by 0.8pp. This contradicts previous results, which show no relationship 

between corporate debt and currency crisis. Since the inconsistency is found both against 

the instrumental variable analysis in Table 4 and full-sample panel regression in Appendix 

VII, it does not stem from the fact that the instrumental variable analysis includes fewer 

number of emerging economies19.  

 Instead, the inconsistency likely reflects the considerable cross-country 

heterogeneity on corporate debt risk such that pooling all countries together does not show 

a significant effect of corporate debt on currency crisis. Additionally, compared to a 

banking crisis, a currency crisis is more likely to be explained by global factors in addition 

to domestic economic fundamentals. This likely limits the explanatory power of corporate 

debt as suggested by column (7)’s relatively low R2. Nonetheless, the estimate from (7) is 

still statistically and economically significant and illustrates the usefulness of testing the 

effect of corporate debt by country groups rather than as a whole even when controlling 

for country fixed effects. 

Several reasons may explain why corporate debt only affects a banking crisis in 

advanced economies but affects both a banking and currency crisis in emerging economies. 

                                                
19 9 out of 22 countries in the instrumental variable analysis are emerging economies compared to 
26 out of 45 in the panel regression. 
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First, a twin crisis phenomenon in which a crisis triggers another may be more common in 

emerging markets (Reinhart and Rogoff 2011). In this case, for example, corporate debt 

may first cause a banking crisis, which in turn leads to a currency crisis through 

interconnectedness in the economy. This is supported by the fact that the sum of corporate 

debt coefficient estimates on currency crisis and on banking crisis exceeds the coefficient 

estimate of corporate debt on crisis as a whole20.  Second, corporates in emerging markets 

borrow much more in foreign currency than their counterparts in advanced economies. 

Exposure to currency fluctuations and speculative activities, currency mismatch between 

revenues and liabilities, and a broader and possibly more fickle investor base can increase 

currency crisis risk. When opportunities outside emerging markets become relatively more 

attractive, withdrawal of debt financing from emerging markets can additionally cause 

currency depreciation and loss of foreign exchange reserves that are generally associated 

with a currency crisis (Krugman 2014).  

Given the prevalence of banking and currency crises in history, many studies have 

tried to identify the predictors of these crises. To address potential omitted variable bias in 

my analysis, I additionally control for sets of crisis predictors in the regressions shown in 

Table 5. My estimates remain robust21. I also run a country-by-country regression. 

                                                
20 As noted in section 3, the dependent variable, crisis, takes the value of one regardless of how 
many crises occur in a year. In contrast, the crisis type variables (e.g. banking crisis, currency 
crisis) count each occurrence of the corresponding type of crisis. If a country simultaneously 
faces both a banking and currency crisis, for example, all three variables, banking crisis, currency 
crisis, and crisis will take a value of one, making it possible for the sum of the coefficient 
estimates for each type of crisis to exceed the coefficient estimate on crisis as a whole. 
21 I additionally controlled for the following crisis predictors: bank credit to GDP, size of stock 
market, and financial openness when the dependent variable is a banking crisis, current account, 
foreign exchange reserves, financial openness, and exchange rate flexibility when the dependent 
variable is a currency crisis, and central government debt and quality of government institution 
when dependent variable is sovereign default. 
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Although there is considerable country-level heterogeneity, corporate debt does overall 

appear to affect both a banking and currency crisis in emerging economies, but only a 

banking crisis in advanced countries22. The magnitude of corporate debt risk is not 

particularly distinguishable between the two groups, consistent with results from Table 5. 

Finally, I consider how the effect of corporate debt on economic crisis varies with 

different accumulation pattern and composition of corporate debt. So far, I have only 

quantified corporate debt risk in terms of an incremental 1pp. of GDP increase. However, 

the literature has shown that credit most affects an economy in a boom and bust cycle 

(Mendoza and Terrones 2012). When credit sharply surges, a crisis is likely to follow. This 

pattern is consistent across government, financial, and household debt. To test if the boom 

and bust cycle also extends to corporate debt, I first decompose corporate debt into its trend 

and cyclical components using the HP Rescott filter. Then, I generate a dummy variable, 

Boom, that takes the value of one if the cyclical component of a country’s corporate debt 

in a particular year exceeds 1.65x the standard deviation of the country’s corporate debt 

cyclical components from 1995-201423. In my sample, there are 45 corporate debt booms. 

On average, corporate debt increases by 4.7pp relative to GDP when there is a boom. Table 

6 compares corporate debt risk when corporate debt increases incrementally against when 

it surges in a boom episode.  

 

 

 

                                                
22 In my country-by-country regression, corporate debt shows no statistically significant effect on 
crisis for eight countries. 
23 This definition of credit “boom” is from Mendoza and Terrones (2012).  
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Table 6: Corporate Debt Boom Episodes 
    
  (1) (2) (3) 
Crisis IV Panel Boom 
     
Corp debt (% of GDP) t-1 0.017*** 0.007**  
 (0.005) (0.003)  
Corp debt boom t-1   0.107* 
   (0.061) 
    
Baseline controls Yes Yes Yes 
Observations 344 582 582 
Number of countries 22 43 43 
Adjusted R-squared 0.276 0.287 0.262 
Note: Dependent variable is crisis in year t. Baseline controls are the main controls from equation 
(1), namely three year lags of crisis, three year lags of GDP growth, and financial development index. 
IV estimate includes countries with available industry-level data: 13 advanced economies and 9 
emerging markets. Sample restricted to observations in which corporate debt exceeds >= 20% of 
GDP. All regressions include country and year fixed effects. Standard errors are clustered and robust. 

Columns (1) and (2) show previous results from section 4.1 as a baseline 

comparison for the boom episode estimate in column (3). Without an instrument that 

specifically captures corporate debt boom, I use a panel fixed effect analysis. Although 

there may be endogeneity, it would most likely underestimate the effect, as explained in 

section 4.1. My result in (3) suggests that when a country experiences a corporate debt 

boom, its probability of facing a crisis in the following year increases by almost 11pp. This 

is certainly an economically significant effect, which suggests that a corporate debt boom 

may not only incrementally increase risk of a crisis but also potentially trigger one.   

Additionally, the risk from a boom episode seems to pose inherent economic risk 

beyond the magnitude of the associated increase in corporate debt amount. As noted above, 

on average, corporate debt increases by 4.7pp. relative to GDP in each boom episode. If a 
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1pp. increase in corporate debt translates to a 1.7pp. increase in crisis probability, as shown 

in (1), then a boom should lead to 4.7 x 1.7 = 8pp increase in crisis probability. However, 

the effect is actually 10.7pp, which is almost 3pp. higher than what its magnitude alone 

would imply, even when discounting the potential underestimation when using a panel 

regression. Admittedly, this is a rough calculation, but illustrates that like credit in other 

sectors, corporate credit boom can significantly increase the chance of a crisis.    

Finally, I examine how the effect of corporate debt on crisis differs between 

domestic and external debt, local currency (LC) and foreign currency (FC) debt, and bonds 

and loans24. Table 7 summarizes my results. Column (1) builds on the previous 

instrumental variable analysis from section 4.1 and shows that a 1pp. increase in the share 

of external corporate debt (labeled in Table 7 as Ext. share t-1) additionally increases the 

chance of a crisis by 1.7pp. This suggests that external corporate debt is riskier than 

domestic corporate debt. 

I use a panel regression with fixed effects for all three sets of comparisons due to 

the lack of an instrument to capture each component of debt specifically. Due to potential 

underestimating endogeneity, the coefficient estimates for corporate debt in regressions (2) 

to (8) are expected to be smaller than the coefficient estimate from the instrumental variable 

analysis in (1). There is data limitation on corporate debt composition, however, which 

leads to a drop in the number of countries from previous panel regressions. However, the 

26 countries analyzed in columns (2) and (3) should still be representative of a broader 

sample since it includes 17 advanced economies and 9 emerging economies. In contrast, 

                                                
24 Domestic debt is debt borrowed from the country the corporate is located in and external debt is 
debt borrowed from abroad. 
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columns (4) to (8) only include emerging economies, which limits their broader 

implications. 

Table 7: Corporate Debt Composition: Location, Currency, and Instrument 
        

  (1) (2) (3) (4) (5) (7) (8) 
Crisis All Dom. Ext. LC FC Loans Bonds 
              
Corp debt t-1 0.019***       
 (0.005)       
Ext. share t-1 0.017***       
 (0.005)       
Dom. corp debt t-1  0.006*      
  (0.004)      
Ext. corp debt t-1   0.014**     
   (0.006)     
LC corp debt     -0.006    

    (0.004)    
FC corp debt t-1     0.030***   
     (0.007)   
Corp Loan t-1      0.036  

      (0.031)  
Corp Bond t-1       0.170** 

       (0.071) 
        

Baseline controls Yes Yes Yes Yes Yes Yes Yes 
Observations 340 396 396 270 270 129 129 
# of countries 21 26 26 26 26 15 15 
Adjusted R-squared 0.283 0.303 0.309 0.164 0.226 0.259 0.112 
Note: Dependent variable is crisis in year t. Baseline controls are the main controls from equation (1), namely 
three year lags of crisis, three year lags of GDP growth, and financial development index. IV estimate in (1) 
includes 12 advanced economies and 9 emerging markets, panel estimates in (2) and (3) include 17 advanced 
economies and 9 emerging markets, and panel estimates in (4) to (8) only include emerging economies due to data 
limitation on currency and instrument composition for advanced countries. Sample restricted to observations in 
which corporate debt exceeds >= 20% of GDP. All regressions include country and year fixed effects. Standard 
errors are clustered and robust. 

As a robustness check for potential omitted variable bias, I also run regressions in 

columns (2) to (8) with additional controls related to international openness since all three 
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pairs of comparisons represent an international versus domestic distinction. Specifically, I 

try additionally controlling for a financial openness index, exchange rate flexibility, foreign 

exchange reserves, and current account balance. In all regressions, my coefficient estimate 

for corporate debt remains generally consistent regardless of whether I include these 

controls or not. 

My results in Table 7 show that a 1pp. increase in domestic corporate debt relative 

to GDP, shown in (2), increases the chance of a crisis by 0.6pp. This is much smaller than 

the risk from external corporate debt in (3), which increases the chance of a crisis by 1.4pp. 

External corporate debt is likely riskier than domestic corporate debt because it exposes a 

country to global volatility and international economic pressures. Additionally, while 

governments may be able to intervene and reduce some risk from domestic corporate debt, 

such as through regulations or government guarantees, governments likely have a harder 

time addressing external corporate debt obligations. Again, testing the specifics of these 

mechanisms is an area for future research.  

In addition to location, I also consider how corporate debt risk varies by currency 

(foreign vs. local) and instrument (bonds vs. loans). For these analyses, shown in columns 

(4) to (8), I only have data for emerging economies. Thus, the results may not apply for 

advanced economies. However, since the final section of my empirical research 

specifically examines emerging market corporate debt, these comparisons are still worth 

pursuing. 

Column (5) shows that a 1pp. increase in foreign currency corporate debt relative 

to GDP leads to a 3pp. increase in the probability of a crisis. In contrast, local currency 

corporate debt, shown in (4), does not pose a statistically significant effect on economic 
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crisis25. Similar to the case of external debt, this is partly because foreign currency 

corporate debt is more exposed to global economic pressures and is less likely to be 

intervened by the domestic government. Foreign currency debt also exposes corporates to 

global currency fluctuations that can lead to higher debt financing costs when the country’s 

domestic currency depreciates. There is also additional risk from a currency mismatch 

between corporate liabilities and revenues. 

Finally, I compare the difference between bonds and loans. Column (8) suggests 

that a 1pp. increase in the share of bond to GDP increases the probability of a crisis by a 

17pp. However, this number is somewhat misleading since bonds make up under 5% of 

GDP in emerging markets. Therefore, a 1pp. increase in bond to GDP ratio is a huge 

increase relative to previous bond amount and can be characterized as a boom episode. In 

contrast, an increase in loans, shown in (7), does not add statistically significant risk to the 

economy. A possible reason for this distinction is that emerging market bonds are part of 

a global capital market while loans are mostly from domestic banks.  This again shows that 

corporate debt that is more exposed to global factors brings additional risks. Additionally, 

emerging market corporate bonds are influenced by more risk-taking investors while loans 

are selectively granted by domestic banks based on corporates’ financial soundness. 

Corporate bonds’ more fickle investor base can cause volatility and increase risk. 

Synthesizing results from all three comparisons suggests that compositions of 

corporate debt that are more exposed to global factors are riskier than their domestic 

counterparts. Interestingly, the riskier global components are actually the smaller portions 

of corporate debt. Foreign currency debt and bonds make up 40% and 10% of emerging 

                                                
25 On average, 60% of emerging market corporate debt is denominated in foreign currency.  
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market corporate debt, respectively. While we may naturally focus our attention on the 

largest share of corporate debt, my results suggest that corporate debt risk actually comes 

from the exposure that a certain debt composition brings rather than its size. Combining 

this takeaway with results from the IMF 2015 Global Financial Stability Report that the 

increase in emerging market corporate debt in the last ten years is mostly from globally-

driven factors, the situation in emerging markets seems precarious (IMF 2015). My 

empirical results provide some support to the concern that there may be a future corporate 

debt crisis in emerging markets.   

In this section, I have shown how the effect of corporate debt on economic crisis 

varies with crisis type, country, and corporate debt characteristic. For organization purpose, 

I only consider heterogeneity across these three dimensions separately. Testing 

heterogeneity of corporate debt risk across different combinations of these three 

dimensions, such as comparing the difference between external corporate debt boom and 

domestic corporate debt boom or between corporate-debt-led banking crisis in advanced 

and emerging economies, is a vibrant area for future research.  

 

4.3 Corporate Debt and a Future Emerging Market Crisis?  

  

In the previous two sections, I empirically analyze historical data to argue that 

corporate debt can lead to an economic crisis and discuss several ways that the risk may 

vary. In this section, I apply those findings to address the current concern that there may 

be an impending corporate debt crisis in emerging markets. 

Since the 2007-2008 financial crisis, emerging market corporate debt has increased 

by 7 trillion USD (Chow 2015). With the current onset of volatility, there is much concern 

in the media and among many international institutions over the possibility of a corporate 
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debt crisis. However, formal assessments on this risk is quite limited. Although an increase 

in corporate debt certainly reflects deepening capital markets and growth of the private 

sector, my results so far suggest that corporate debt can also lead to a crisis, especially if it 

increases rapidly, is denominated in foreign currency, or is instrumented as bonds. This is 

particularly concerning since these three characteristics are features of the recent increase 

in emerging market corporate debt. As a result of low interest rate and crises in the US and 

Europe, emerging markets have seen a sharp increase in corporate debt, a significant 

portion of which is attributable to bonds and foreign currency debt (Chow 2015). Recently, 

as emerging market growth slows and US interest rate is expected to rise, there is 

accelerating capital outflow and market volatility in emerging economies. Amidst this 

instability, many are worried that the highly levered corporate sector can cause an emerging 

market corporate debt crisis (The Economist 2015).  

To assess this risk, I examine the role of corporate debt in two recent volatility 

episodes: the 2013 taper tantrum and the ongoing capital outflow from emerging markets. 

Specifically, I test if corporate debt can explain some of the cross-country discrepancy in 

nominal exchange rate depreciation, stock market decline, and foreign exchange reserves 

depletion in these two periods of instability. Although the forward-looking question on the 

possibility of a future crisis cannot be directly tested, knowing the effect of corporate debt 

in these episodes can provide insights to assess whether the current concern over emerging 

market corporate debt crisis is valid. Compared to stress test simulations that have been 

used in several recent papers, my analysis on the effect of corporate debt on actual records 

of economic instability is more concrete, requires less assumption, and reflects more 

current situation in the economy (Chow 2015). Although I do not claim that the effect of 
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corporate debt on economic impacts in these episodes will directly translate to its effect on 

a crisis, a statistically and economically significant role of corporate debt in recent 

instabilities is at least not inconsistent with and may provide predictive powers on the 

possibility of a corporate debt crisis in the future. 

This section is organized as follows. First, I build on Eichengreen and Gupta 

(2014)’s empirical analysis on the taper tantrum and test if corporate debt provides 

additional explanation for the extent to which different countries are affected. I then extend 

their study to the ongoing emerging market capital outflow episode and see if the effect of 

corporate debt on economic outcomes has changed from the 2013 taper tantrum to the 

current situation.  

In May 2013, then-Federal Reserve Chairman Ben Bernanke announced the 

potential wind-down of quantitative easing resulting in a surge in US treasury yields and 

increased market volatility around the world. Although many papers have studied factors 

that explain the discrepancy in how much each emerging economy was affected, few, if 

any, have tested the effect of corporate debt directly, partly due to the lack of data and the 

fact that concern over emerging market corporate debt was not as large then as it is now. 

I fill this gap by first replicating Eichengreen and Gupta (2014)’s empirical analysis 

on the taper tantrum26. This is a well-cited paper and provides a clear explanation on how 

results are derived such that it is relatively straightforward to build upon. I first confirm the 

authors’ finding that an increase is current account deficit between 2010-2012 is a strong 

and consistent predictor of how much countries were affected by the taper tantrum27. 

                                                
26 Paper recommended by Professor Jeffrey Frankel. 
27 With slight discrepancy, likely due to sample size difference (42 countries in the original paper 
versus 39 in my analysis).  
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Following Eichengreen and Gupta (2014), I use three main dependent variables to measure 

the economic impact of the taper tantrum announcement: nominal exchange rate 

depreciation, percentage change in the stock index, and percentage change in foreign 

exchange reserves28. These measures have been used as early warning indicators for both 

banking and currency crises, which I have shown in section 4.2 to be the crisis types 

associated with corporate debt in emerging markets. Additionally, these variables reflect 

overall economic health and are likely to undermine economic stability when they face 

large negative shocks. I follow Eichengreen and Gupta (2014) and measure cumulative 

change in the variables between April and August 2013. Appendix VIII shows my 

replication of their results. Like the original paper, the estimate is robust when substituting 

the key independent variables with alternative specifications and when controlling for 

additional economic measures such as GDP growth, inflation, exchange rate flexibility, 

and real exchange rate in the year leading up to the volatile episode29.  

Building off their estimating equation, I add corporate debt to the empirical 

analysis. Based on data availability and results from section 4.2, I specifically examine the 

role of foreign currency denominated (FC) corporate debt and corporate bonds since these 

two components are shown to be the riskiest parts of emerging market corporate debt30. In 

particular, I examine if an increase in FC corporate debt and corporate bonds in the years 

following the financial crisis explains how countries are affected differently by the Federal 

                                                
28 Although the original paper examines nominal exchange rate separately and constructs an index 
to combine changes in the stock market and foreign currency reserve with nominal exchange rate, 
I tease out the three dependent variables separately to more clearly see the empirical relationship. 
29 The main independent variables and their alternatives are increase in current account deficit 
and real exchange rate appreciation between 2010 and 2012, financial market size measured as 
private external capital flows and as stock market index, and reserves as a ratio of M2 and as a 
percentage of GDP. 
30 See section 4.2 Table 7. 
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Reserve’s May 2013 tapering announcement, once controlled for explanatory variables in 

Eichengreen and Gupta (2014)31. My key independent variables measure changes in 

corporate debt between 2010 and 2012 to minimize potential reverse causality that may 

occur if I capture the increase up to 2013. Table 8 summarizes my results. The number of 

countries, as in the original paper, is admittedly small, but is consistent with a number of 

crisis-predicting papers in the literature (Aizenman et. al., 2012). 

Columns (1) to (3) and columns (4) to (6) show the effect of FC corporate debt and 

corporate bonds, respectively. As shown in (2), a 1% increase in FC corporate debt between 

2010 and 2012 leads to a 0.36% decline in the stock index between April and August 2013. 

This is an economically significant estimate considering that on average, FC corporate debt 

increased by almost 6% between 2010 and 2012, which would imply that FC corporate 

debt alone leads to a 2% decline in the stock index in the months following the tapering 

announcement. The adjusted R2 in (2) also increases from the regression without corporate 

debt, confirming that FC corporate debt provides additional explanatory power for how 

stock markets were hit during the taper tantrum episode32. As a robustness check, I also try 

controlling for financial development, exchange rate flexibility, financial openness, and 

public debt, as well as restricting the sample to only countries that do not peg their 

currencies to the Euro or US dollar. My coefficient estimate in (2) is statistically significant 

and broadly consistent across various specifications.  

Despite the negative impact on stock market, an increase in FC corporate debt leads 

to an increase in foreign exchange reserves during the taper tantrum episode, as shown in 

                                                
31 Increase in corporate debt is measured as the cumulative percentage change between 2010 and 
2012 
32 See Appendix VIII for comparison. 
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column (3). Although this initially contradicts my expectation that FC corporate debt would 

also negatively impact reserves, there may be endogeneity in which countries that foresee 

potential currency vulnerabilities from previous accumulation of FC corporate debt build 

up reserves as a precaution during the period of instability. In contrast, reverse causality is 

likely unobserved in (2) because financial markets naturally respond to volatility without 

the strategic policy component reflected in (3). Nonetheless, the fact that only one 

regression shows a statistically significant role of corporate debt suggests that corporate 

debt may not be a significant source of economic risk during the the taper tantrum. With 

hindsight, this is consistent with the fact that emerging economies did not face a corporate 

debt crisis in 2013 and experienced relatively strong GDP growth despite the temporary 

volatility. 

I next examine the ongoing emerging market volatility and capital withdrawal 

episode that began accelerating in August 2015, as a result of China’s slowdown, 

commodity price fluctuations, expectation of higher US interest rates, among other factors. 

Since the current volatility episode is often considered the next phase of the 2013 taper 

tantrum, I extend my regressions in Table 8 to this latter period. The dependent variables 

are now changes in nominal exchange rate, stock market index, and foreign exchange 

reserves between August 2015 and February 201633. Appendix IX displays graphs that 

show how the three variables changed over this period. The largest volatility is in reserves 

although the biggest economies, particularly China, also see significant stock market 

fluctuations.  

                                                
33 February 2016 is the latest data available as of March 10, 2016. 
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Table 8: Corporate Debt and the 2013 Taper Tantrum 
       
  (1) (2) (3) (4) (5) (6) 
 Nom. Exch. Stock Reserve Nom. Exch. Stock Reserve 
        
FC corporate debt 3.750 -0.357*** 0.097**    
 (5.068) (0.088) (0.042)    
Corporate bond    -2.066 0.020 0.003 
    (6.545) (0.148) (0.043) 
Current account deficit 0.451*** -0.007 0.001 0.604** -0.014* -0.004** 
 (0.126) (0.004) (0.002) (0.212) (0.007) (0.002) 
FX Reserve 0.495 -0.025** -0.019** 0.161 -0.037 0.022 
 (0.556) (0.011) (0.007) (1.687) (0.029) (0.020) 
Financial market size -0.198 0.048*** -0.010*** 1.790 0.003 0.004 
 (0.195) (0.006) (0.003) (1.131) (0.018) (0.007) 
GDP growth 0.304 -0.005 -0.002 -0.826 -0.002 0.007 
 (0.266) (0.006) (0.003) (0.814) (0.014) (0.005) 
       
Observations 39 31 39 17 17 17 
Adjusted R-squared 0.163 0.746 0.180 0.194 0.280 0.219 
Note: All variables defined based on Eichengreen and Gupta (2014).  RHS variables are defined as follows. FC corporate debt and corporate bond measures cumulative 
percentage increase between 2010-2012.  Current account deficit is the change in between 2010-2012 over 2007-2009. FX reserve is the level of foreign currency 
reserve to M2 in 2012. Financial market size is private external flow over GDP between 2010-2012. GDP growth is average GDP growth in 2012 and is a control for 
general economic environment. LHS variables measure changes from April to August 2013 and are defined as follows. Nom. Exch. is the percentage change in 
nominal exchange rate; a positive change shows a depreciation of local currency against USD. Stock is the percentage change in stock market index. Reserve is the 
percentage change in foreign currency reserve. When including additional control variables (not shown), namely real exchange rate appreciation, exchange rate regime, 
and inflation rate, the estimates remain statistically significant and generally consistent. Estimates are also consistent when replacing current account deficit with real 
exchange rate changes and when changing specifications of financial market size (to stock index, bank credit) and FX reserve (to as percentage of GDP and percentage 
of imports). Robust standard errors in parentheses.  
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Similar to my analysis on the taper tantrum episode, I test if previous corporate debt 

accumulation in the period following the 2007-2008 financial crisis, namely between 2010 

and 2014, can explain how the current market volatility affects countries differently. Since 

much of the recent volatility is also driven by commodity price fluctuations, I control for 

net oil import. Table 9 shows my results. In contrast to the previous estimates in Table 8, 

corporate debt plays a much more significant role in the current volatility episode. Shown 

in (2), a 1% annual increase in FC corporate debt between 2010 and 2014 leads to a 0.8% 

decline in the stock index between August 2015 and February 2016. The effect is even 

stronger for corporate bonds. A 1% annual increase in corporate bonds in the post-financial 

crisis period is associated with an 8.6% increase in nominal exchange rate depreciation, 

0.22% decline in the stock index, and 0.7% decline in foreign exchange reserves, as shown 

in columns (4), (5), and (6) respectively. Since corporate bonds have surged rapidly in the 

post-financial crisis period, having grown from 10% of total emerging market corporate 

debt in 2010 to 17% in 2014, these high coefficient estimates are particularly worrying. 

Moreover, much of the increase has come from more leveraged and less profitable firms 

that have gained access to bond funding in the easy global credit environment (IMF 2015). 

To test if quality of corporate debt also matters, future studies, granted data-permitting, 

should examine the role of corporate credit spread in the current volatility. As a robustness 

check, I also include additional controls for GDP growth, public debt, and financial 

openness, as well as substitute the net oil import variable with commodity trade balance 

and terms of trade. Reassuringly, my estimates on corporate bonds and FC corporate debt 

remain statistically significant and broadly consistent. 
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Table 9: Corporate Debt and Current Emerging Market Volatility 
       

  (1) (2) (3) (4) (5) (6) 
 Nom. Exch. Stock Reserve Nom. Exch. Stock Reserve 
        
FC corporate debt inflow 1.972 -0.083** 0.174    
 (1.885) (0.039) (0.199)    
Corporate bond    8.573** -0.220*** -0.071* 
    (3.283) (0.043) (0.032) 
Current account deficit -0.074 -0.000 0.000 -0.105 0.002 0.002 
 (0.102) (0.002) (0.002) (0.215) (0.003) (0.001) 
FX Reserve -0.456 0.006 0.002 -0.298 0.005 -0.001 
 (0.315) (0.006) (0.005) (0.457) (0.008) (0.001) 
Financial market size 0.142 0.009 0.003 -1.167 0.044 0.012 
 (0.917) (0.019) (0.022) (2.176) (0.046) (0.011) 
GDP growth -0.780 0.019 -0.004 -1.307* 0.022 0.005 
 (0.769) (0.014) (0.010) (0.701) (0.012) (0.003) 
Net oil import -1.560*** 0.015*** -0.008 -1.070*** 0.019*** -0.001 
 (0.500) (0.003) (0.009) (0.300) (0.006) (0.002) 
       
Observations 34 29 23 16 16 15 
Adjusted R-squared 0.417 0.217 0.118 0.149 0.321 0.262 
Note: All variables defined as in Table 8 and is based on Eichengreen and Gupta (2014).  Key changes from Table 8 are that the dependent variables now 
measure changes between August 2015 and February 2016 and RHS variables are as of 2014. When including additional control variables (not shown), 
namely real exchange rate appreciation, exchange rate regime, and inflation rate, the estimates remain statistically significant and generally consistent. 
Estimates are also consistent when changing specifications of financial market size (to stock index, bank credit) and FX reserve (to as percentage of GDP 
and percentage of imports). Robust standard errors in parentheses.  
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Comparing the results in Table 8 with those in Table 9, corporate debt plays a much 

larger role in the recent episode but is not significant in the taper tantrum while the reverse 

is true for country-level factors, particularly current account deficit and financial market 

size. A possible reason for the discrepancy between what many consider to be mirroring 

volatility episodes is the fact that the global economic condition in 2013 is quite different 

from that in 2015. In 2013, the US economy, though recovering, is still relatively fragile 

compared to the steadily growing emerging markets. While corporate bonds and foreign 

currency corporate debt have been shown to increase risk due to their global exposure, the 

global economic environment and capital market demand were arguably still in favor of 

emerging markets in 2013. Since global risk is limited, country-level variables have a larger 

effect on cross-country discrepancy. 

In contrast, in 2015, the US economy is on track to recovery with expectation of 

rising rates while emerging markets are seeing slower growth, resulting in a global shift 

away from emerging markets. By increasing exposure to global conditions that are less in 

favor of emerging economies, corporate debt in the ongoing volatility episode plays a 

sizable role in economic instability. The effect is particularly significant for corporate 

bonds likely because market-sensitive bond investors react to global economic conditions 

and pull out of emerging markets proportionally to the amount they have invested in earlier 

period. Additionally, some of the country-level causes of volatility in the taper tantrum 

episode have improved somewhat after the taper tantrum, making them less likely to 

destabilize the economy. For example, while emerging market current account deficit has 

increased considerably between 2010 and 2012, it continuously declines since 2013.  
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 Returning to this section’s motivating question, I argue that emerging markets are 

indeed facing the risk of a corporate debt crisis. If changes in nominal exchange rate, stock 

market, and foreign exchange reserves are good indicators of a crisis, my results in Table 

9 seem to directly support the conclusion from section 4.2 that corporate debt is particularly 

likely to lead to a crisis when it is driven by global factors. By exposing countries to 

currency fluctuation and changes in the global capital market, accumulation of corporate 

bonds and FC corporate debt in the post financial-crisis period can increase the likelihood 

of a corporate debt crisis. Furthermore, even if the dependent variables are not precise 

predictors of a crisis, they are still important parts of the economy. By impacting these 

factors, corporate debt can indirectly put a country at risk by weakening economic 

fundamentals. At the very least, my results in Table 9 that previous corporate debt 

accumulation has a statistically and economically significant effect on how countries were 

impacted by the current capital withdrawal episode is not inconsistent with my conclusions 

from sections 4.1 and 4.2 that corporate debt can lead to a crisis. 

My results suggest that the concern over a potential emerging market corporate debt 

crisis is valid. Although my analysis alone is not sufficient to argue that a crisis is certainly 

impending, it hopefully serves as a useful basis for future risk assessments.  
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5. Policy Discussion and Conclusion 

 

My research shows that corporate debt increases the risk of an economic crisis, 

particularly when it surges sharply and when it is driven by global factors. This suggests 

that there is a role for government regulation to limit the impact of corporate sector risk on 

the broader economy. The challenge is to strike the right balance between supporting 

private sector growth and maintaining economic stability. In this section, I summarize my 

key findings and discuss relevant policy implications. 

Using both panel regressions and instrumental variable analysis, I have shown that 

corporate debt can lead to a crisis. To reduce this risk, governments can intervene in two 

main ways: constrain the amount of debt corporates can accumulate or limit the 

transmission of corporate sector weakness to the broader economy. As noted in Acharya 

(2015), the first of these two options can be tricky to implement. It is arguably intrusive, 

inefficient, and impractical for the government to directly control how much corporates 

can borrow. Instead, regulation on the amount of corporate debt accumulation should be 

more systematical by, for example, increasing corporate loan requirements and reforming 

corporate tax and stimulus policies that incentivize corporates to excessively borrow (IMF 

2015). The second way to reduce risk is by containing corporate sector weakness. Possible 

policy choices include reforming corporate insolvency measures, regulating 

interconnectedness between the corporate and financial sectors, and increasing oversight 

on very large companies that may have a considerable impact on the economy (Acharya 

2015). Each country must find the right set of regulations that balances limiting risk with 

promoting private sector development and economic growth. 
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After establishing a causal relationship between corporate debt and crisis, I also 

examine how the effect varies with crisis type, country, and corporate debt characteristic. 

Since corporate debt is mostly linked to a banking crisis, there is a role for macroprudential 

and financial regulations to curtail risks. For example, governments may require banks to 

have higher capital and liquidity buffers that can withstand more corporate failures. I have 

also shown that corporate debt can be particularly risky when it increases quickly and when 

it is external, foreign currency denominated, and is instrumented as bonds. Since these 

compositions tend to be globally driven, governments should also buffer against currency 

exposure by building up reserves and monitoring international financial flows.  

In the ongoing emerging market volatility, countries with larger corporate debt 

accumulation following the 2007-2008 financial crisis are experiencing greater capital 

withdrawal and financial market instabilities. Since most of that debt inflow is globally-

driven and therefore particularly risky, emerging economies should heighten precautionary 

measures as a future crisis seems possible. Authorities should continue to track current 

fluctuations and update responses accordingly.  

Although my study focuses on the impact of corporate debt on crisis, an interesting 

and important area for future research is the effect of corporate debt on post-crisis recovery. 

Corporate debt overhang and corporate balance sheet weaknesses may impair economic 

growth by limiting activities in the real sector, a parallel to the macroeconomic effect of 

US household debt discovered in Mian and Sufi (2011). Corporate debt can also limit 

government options to stimulate the economy since expansionary policies can weaken local 

currency and make it harder for corporates to finance foreign currency debt (Du and 

Schreger 2015). Understanding how corporate debt can impact the economy in the 
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aftermath of a crisis can provide many policy implications that would complement some 

of the precautionary ones I have suggested. 

Due to the small number of existing research on corporate debt, there are still many 

possible venues for future studies that can take advantage of the new corporate debt dataset. 

For example, one possible extension of this paper is to empirically examine the specific 

mechanisms in the effect of corporate debt on crisis. Although I have discussed some of 

the potential points of vulnerabilities qualitatively, a more rigorous understanding can be 

useful for choosing the most suitable government interventions.  

The major remaining limitation to a macroeconomic study on corporate debt is the 

lack of data for many countries and historical years. Governments and institutions should 

work together to collect more data on both the total amount and composition of corporate 

debt. As countries develop and capital markets become more globally interconnected, 

corporate debt is likely to have increasing impact on economies. Better data would allow 

for a more refined assessment on its future benefit and risk. 

Overall, my research shows that corporate debt is not particularly different from 

debt in other sectors. A surge in credit and the exposure of debt to global fluctuations are 

still important sources of risk to the economy regardless of whether that debt is in the real 

or financial sectors, in emerging or advanced countries, or is private or public. As corporate 

debt increases with growing economies, expanding financial and business sectors, and 

more interconnected capital markets, it is important to monitor the accompanying crisis 

risk and ensure that corporate debt accumulation is sustainable. 
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Appendix I – Variables and Sources 
 
Variables Description Source 
Crisis  Dummy variable = 1 if there is a 

crisis in a country in a year 
Reinhart and Rogoff 
(2014) 

Government Debt Central government debt as a 
percentage of GDP 

IMF 

GDP GDP, GDP per capita, GDP growth World Bank  
Financial Development An index that scores countries based 

on financial depth, financial access, 
financial efficiency and financial 
stability  

World Bank, IMF, Sahay 
et. al. (2015) 

Inflation CPI, % y-o-y World Bank 
Capital and current account Normalized to % of GDP IMF  
Foreign exchange reserve Measured in USD, as % of GDP, as 

% of M2, and as % of imports 
IMF, World Bank  

Government regime Discrete measure of government 
institution e.g. authoritarian, 
democracy 

Polity IV 

State Capacity An index measuring government 
ability to formulate and implement 
sound policies  

Worldwide Governance 
Indicator 

Wars Dummy variable = 1 if there is a 
cross-border war in a country in a 
year 

Correlates of War 

Natural Disasters Dummy variable = 1 if there is a 
natural disaster in a country in a year 

EM-DAT 

Household Debt Calculated from the World Bank 
private debt dataset by subtracting 
non-financial corporate debt, 
corporate debt, and financial debt 
form total private debt 

World Bank 

Exchange Rate Nominal and Real IMF 

Stock market index Market capitalization of stock market IMF 

Private external financing Private external debt as % of percent 
of GDP 

IMF, Eichengreen and 
Gupta (2014) 

External Debt Corporate, government, and financial Bank of International 
Settlements (BIS) 

Net oil import Oil import – oil export, measured as 
% of GDP 

United Nations  

Size of Industries Measured as output of industry/total 
output of corporate sector 

United Nations 

Financial openness An index measuring degree of capital 
account openness 

Chinn-Ito (2015) 

Corporate Debt Measured as % of GDP IMF 

Industry Debt to Equity Ratio Ratio of capital financed by debt vs. 
by equity 

Bloomberg, Damodaran 
Global Debt Statistics  
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Appendix II – Full List of Countries 
 
Advanced Economies   
  
1. Australia 
2. Austria 
3. Belgium 
4. Canada 
5. Germany 
6. Denmark 
7. Spain 
8. Finland 
9. France 
10. Greece 
11. Italy 
12. Japan 
13. Netherlands 
14. Norway 
15. Portugal 
16. Singapore 
17. Sweden 
18. United Kingdom 
19. United States  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Emerging Economies 
 
1. Algeria 
2. Argentina 
3. Brazil 
4. China 
5. Costa Rica 
6. Dominican Republic 
7. Ecuador 
8. Egypt 
9. Guatemala 
10. Hungary 
11. India 
12. Indonesia 
13. Malaysia 
14. Mexico 
15. Morocco 
16. Philippines 
17. Poland 
18. Russia 
19. Slovenia 
20. South Africa 
21. Sri Lanka 
22. Thailand 
23. Tunisia 
24. Turkey 
25. Uruguay 
26. Venezuela 
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Appendix III - Vector Auto Regression 
 
Table A1: Vector Auto Regression: Crisis, Corporate Debt (% of GDP), and GDP growth (% y-o-y) 
 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 
 crisis corpdebt gdpgrowth crisis corpdebt gdpgrowth crisis corpdebt gdpgrowth crisis corpdebt gdpgrowth 
 

l1_crisis 0.30*** -0.67 -0.98*** 0.32*** 0.28 -1.33*** 0.31*** 0.32 -1.27*** 0.29*** 0.47 -0.97*** 
 (0.05) (0.64) (0.31) (0.06) (0.66) (0.33) (0.06) (0.68) (0.33) (0.06) (0.71) (0.35) 
l1_corpdebt 0.01*** 0.96*** -0.04*** 0.02*** 1.21*** -0.11*** 0.02*** 1.24*** -0.13*** 0.01*** 1.22*** -0.14*** 
 (0.00) (0.02) (0.01) (0.00) (0.05) (0.03) (0.00) (0.06) (0.03) (0.01) (0.06) (0.03) 
l1_gdpgrowth -0.01 0.48*** 0.16*** -0.01 0.46*** 0.17*** -0.01 0.42*** 0.17*** -0.01 0.43*** 0.16*** 
 (0.01) (0.11) (0.05) (0.01) (0.11) (0.05) (0.01) (0.12) (0.06) (0.01) (0.12) (0.06) 
l2_crisis    0.02 -0.83 0.82** -0.01 -0.77 1.09*** -0.02 -0.76 1.08*** 
    (0.06) (0.67) (0.33) (0.06) (0.73) (0.36) (0.06) (0.74) (0.36) 
l2_corpdebt    -0.01 -0.27*** 0.05* -0.01 -0.45*** 0.07 -0.01 -0.47*** 0.08* 
    (0.00) (0.05) (0.03) (0.01) (0.09) (0.04) (0.01) (0.09) (0.05) 
l2_gdpgrowth    -0.01 0.08 -0.09 -0.01 0.05 -0.13** -0.00 0.04 -0.10* 
    (0.01) (0.11) (0.06) (0.01) (0.12) (0.06) (0.01) (0.12) (0.06) 
l3_crisis       0.11* -0.23 -0.30 0.13** 0.05 -0.07 
       (0.06) (0.70) (0.34) (0.06) (0.75) (0.37) 
l3_corpdebt       0.00 0.15*** 0.01 -0.01 0.17* -0.03 
       (0.00) (0.06) (0.03) (0.01) (0.09) (0.05) 
l3_gdpgrowth       -0.00 0.03 0.17*** -0.00 0.05 0.13** 
       (0.01) (0.12) (0.06) (0.01) (0.12) (0.06) 
l4_crisis          0.02 -0.39 -1.04*** 
          (0.06) (0.72) (0.35) 
l4_corpdebt          0.01** 0.01 0.04 
          (0.01) (0.06) (0.03) 
l4_gdpgrowth          0.02* -0.03 0.01 
          (0.01) (0.13) (0.06) 
 
Observations 380 380 380 360 360 360 340 340 340 320 320 320 
# of countries 20 20 20 20 20 20 20 20 20 20 20 20 
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Table A2: Vector Auto Regression: Crisis, Corporate Debt (USD), and GDP (USD) 
 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 
 crisis ln(corp) lnGDP crisis ln(corp) lnGDP crisis ln(corp) lnGDP crisis ln(corp) lnGDP 
              
l1_crisis 0.33*** -2.67*** -0.01*** 0.33*** -0.85 -0.01*** 0.32*** -0.85 -0.01*** 0.30*** -0.32 -0.01 
 (0.05) (0.75) (0.00) (0.06) (0.78) (0.00) (0.06) (0.79) (0.00) (0.06) (0.79) (0.00) 
l1_ln(corp) 0.01*** 0.86*** -0.00** 0.01*** 1.08*** -0.00** 0.01** 1.05*** -0.00* 0.01* 1.03*** -0.00 
 (0.00) (0.02) (0.00) (0.00) (0.06) (0.00) (0.00) (0.06) (0.00) (0.00) (0.06) (0.00) 
l1_ln(GDP) -0.82*** 14.92*** 1.01*** -1.93*** 35.31*** 1.14*** -1.76** 33.67*** 1.13*** -1.53* 34.56*** 1.11*** 
 (0.21) (3.20) (0.02) (0.74) (10.12) (0.06) (0.76) (10.49) (0.07) (0.78) (10.24) (0.06) 
l2_crisis    0.04 -0.95 0.00 0.01 -0.63 0.00 0.01 -0.74 -0.00 
    (0.06) (0.78) (0.00) (0.06) (0.84) (0.01) (0.06) (0.82) (0.01) 
l2_ln(corp)    -0.00 -0.23*** 0.00 -0.00 -0.30*** 0.00 -0.00 -0.35*** -0.00 
    (0.00) (0.05) (0.00) (0.01) (0.09) (0.00) (0.01) (0.09) (0.00) 
l2_ln(GDP)    1.24* -17.57* -0.13** 1.92* -1.31 -0.20** 1.70 3.55 -0.15* 
    (0.75) (10.23) (0.06) (1.07) (14.82) (0.09) (1.11) (14.54) (0.09) 
l3_crisis       0.12** 0.00 0.00 0.13** 0.94 0.01 
       (0.06) (0.79) (0.00) (0.06) (0.82) (0.01) 
l3_ln(corp)       -0.00 0.07 -0.00 -0.01 0.08 -0.00 
       (0.00) (0.06) (0.00) (0.01) (0.09) (0.00) 
l3_ln(GDP)       -0.64 -11.13 0.09 0.99 -19.96 -0.05 
       (0.76) (10.57) (0.07) (1.10) (14.48) (0.09) 
l4_crisis          0.03 -2.46*** -0.02*** 
          (0.06) (0.78) (0.00) 
l4_ln(corp)          0.01 0.04 0.00 
          (0.00) (0.06) (0.00) 
l4_ln(GDP)          -1.76** 5.47 0.11* 
          (0.80) (10.47) (0.07) 
             
Observations 380 380 380 360 360 360 340 340 340 320 320 320 
# of countries 20 20 20 20 20 20 20 20 20 20 20 20 
Note: ln(corp) is the natural log of corporate debt measured in USD. Ln(GDP) is the natural log of GDP measured in USD. Logs have been scaled by 100 to make 

coefficient estimates easier to read. 
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Appendix IV –  Alternative Measures of Corporate Debt 
 

Table A3: Corporate Debt and Crisis – Comparison between 
Corporate Debt Specifications - % of GDP versus USD 
		 	  
Crisis (1) (2) 
    
Corp debt (% of GDP) t-1 0.007**  
 (0.003)  
ln(corporate debt) t-1  0.004** 
  (0.002) 
Crisis t-1 0.281*** 0.302*** 
 (0.063) (0.061) 
Crisis t-2 -0.004 0.024 
 (0.043) (0.039) 
Crisis t-3 0.105** 0.110** 
 (0.050) (0.047) 
GDP growth t-1 -0.014**  
 (0.006)  
GDP growth t-2 -0.011**  
 (0.004)  
GDP growth t-3 -0.001  
 (0.007)  
Financial development 0.187 -0.113 
 (0.224) (0.249) 
ln(GDP) t-1  -1.443*** 
  (0.428) 
ln(GDP) t-2  1.450** 
  (0.653) 
ln(GDP) t-3  -0.208 
  (0.402) 
   
Observations 582 568 
Number of countries 43 42 
Adjusted R-squared 0.287 0.290 
Note: Dependent variable is crisis in year t. Column 1 measures corporate 
debt as % of GDP and is the same as Table 2 column 2. Column 2 measures 
corporate debt as natural log of corporate debt in USD and control for natural 
log of GDP in USD. Sample only includes corporate debt >= 20% of GDP. 
All columns include country and year fixed effects. Standard errors are 
robust and clustered. 
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Appendix V -  Instrument Overview 
 
 

Figure A1: Scatter Plot between High Debt Sector and Corporate Debt 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0
50

100
150

200

C
or

po
ra

te
 D

eb
t (

%
 o

f G
D

P)

2 4 6 8

High Debt Sector (% of corporate)



 62 

 
Table A4: Instrumental Variable versus Restricted Sample Panel 
   
  (1) (2) 
Crisis IV Panel 
    
Corp debt (% of GDP) t-1 0.017*** 0.008*** 
 (0.005) (0.002) 
Crisis t-1 0.176** 0.237*** 
 (0.077) (0.050) 
Crisis t-2 -0.019 0.021 
 (0.070) (0.054) 
Crisis t-3 0.097 0.150** 
 (0.073) (0.064) 
GDP growth t-1 -0.008 -0.018** 
 (0.012) (0.008) 
GDP growth t-2 -0.005 -0.005 
 (0.009) (0.006) 
GDP growth t-3 0.002 0.002 
 (0.008) (0.009) 
Financial Development -0.715 0.116 
 (0.688) (0.340) 
   
Observations 344 344 
Number of countries 22 22 
Adjusted R-squared 0.276 0.315 
Note: All regressions include country and year fixed effects and are restricted to corporate 
debt above 20% of GDP. Standard errors are clustered and robust. 
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Appendix VI – Robustness Test with Additional Controls 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Table A5:  The Effect of Corporate Debt on Economic Crisis - Panel Regression with Additional Controls 

        
Crisis (1) (2) (3) (4) (5) (6) (7) 
         
Corp debt (% of GDP) t-1 0.007*** 0.010** 0.008*** 0.007*** 0.012*** 0.016*** 0.007*** 
 (0.002) (0.004) (0.003) (0.002) (0.002) (0.003) (0.003) 
        
Additional Controls - Balance of 

Payments 
Financial 
market 

Monetary Other Debt Govt & 
Institution 

Other 
Shocks  

        
Baseline Controls Yes Yes Yes Yes Yes Yes Yes 
        
Observations 582 358 532 581 393 233 582 
Number of countries 43 33 37 43 31 22 43 
Adjusted R-squared 0.287 0.267 0.284 0.289 0.312 0.196 0.290 
Note: All regressions include country and year fixed effects and are restricted to corporate debt above 20% of GDP.  Each column includes a 
set of additional variables, not shown, that belong to the category listed. See text in section 4.1 for variable details. Baseline controls, crisis t-1 
to t-3, gdpgrowth t-1 to t-3 and financial development, are included. Standard errors are clustered and robust. 
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Table A6:  The Effect of Corporate Debt on Economic Crisis – Instrumental Variable with Additional Controls 
        
Crisis (1) (2) (3) (4) (5) (6) (7) 
         
Corp debt (% of GDP) t-1 0.017*** 0.022*** 0.019*** 0.018*** 0.017*** 0.014** 0.018*** 
 (0.005) (0.005) (0.004) (0.004) (0.004) (0.007) (0.004) 
        
Additional Controls - Balance of 

Payments 
Financial 
market 

Monetary Other Debt Govt & 
Institution 

Other 
Shocks  

        
Baseline Controls Yes Yes Yes Yes Yes Yes Yes 
        
Observations 344 244 347 347 307 146 347 
Number of countries 22 21 22 22 22 12 22 
Adjusted R-squared 0.276 0.250 0.280 0.290 0.300 0.148 0.291 
Note: All regressions include country and year fixed effects and are restricted to corporate debt above 20% of GDP.  Each column includes a set 
of additional variables, not shown, that belong to the category listed. Details are in the text in 4.2. Baseline controls, crisis t-1 to t-3, gdpgrowth 
t-1 to t-3 and financial development, are included. Standard errors are clustered and robust. 
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Appendix VII – Variations by Crisis Type 
 
 

Table A7: Corporate Debt and Types of Crises – Panel Regression 
     
  (1) (2) (3) (4) 
 Crisis Banking Currency Default 
      
Corp debt (% of GDP) t-1 0.007** 0.005** 0.002* 0.001 
 (0.003) (0.002) (0.001) (0.001) 
     
Baseline controls Yes Yes Yes Yes 
Observations 582 581 582 582 
Number of countries 43 43 43 43 
Adjusted R-squared 0.287 0.484 0.021 0.071 
Note: Dependent variable is crisis in year t. Baseline controls are the main controls from 
equation (1), namely three year lags of crisis, three year lags of GDP growth and financial 
development index. All regressions include baseline controls (crisis t-1 and GDP growth t-
1) and country and year fixed effects. Standard errors are clustered and robust. 
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Appendix VIII – Replication of Eichengreen and Gupta (2014) Taper Tantrum 
Analysis – before including corporate debt 
 
 

Table A8: Factors Associated with Impacts from the 2013 Taper Tantrum 
    
  (1) (2) (3) 
 Nom. Exch. Stock Reserve 
     
Current account deficit 0.392*** -0.011** 0.002 
 (0.133) (0.005) (0.002) 
FX reserve -0.080 0.043*** -0.011*** 
 (0.210) (0.008) (0.003) 
Financial Market Size 0.579 -0.030** -0.015** 
 (0.485) (0.014) (0.007) 
    
Observations 46 33 46 
Adjusted R-squared 0.103 0.603 0.138 
Note: All variables defined based on Eichengreen and Gupta (2014).  RHS variables are defined 
as follows. Current account deficit is the change in current account deficit between 2010-2012 
over 2007-2009. FX reserve is the level of foreign currency reserve to M2 in 2012. Financial 
market size is size of private external flow over GDP between 2010-2012, transformed to 
logarithm. LHS variables are defined as follows. Nom. Exch. is the percentage change in nominal 
exchange rate. A positive change shows a depreciation of local currency against USD. Stock is the 
percentage change in stock market index. Reserve is the percentage decline in foreign currency 
reserve. When including additional control variables (not shown), namely real exchange rate 
appreciation between 2010-2012, exchange rate regime, GDP growth, and inflation rate, the 
estimates remain statistically significant and generally consistent. Robust standard errors in 
parentheses.  
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Appendix IX – Economic Impacts of Ongoing Emerging Market Volatility Episode 
 

Figure A2: 2015-2016 Emerging Market Volatility (Unweighted)34 
 

 
 
 

Figure A3: 2015-2016 Emerging Market Volatility (Weighted by GDP) 
 

 

                                                
34 Positive percentage change for nominal exchange rate reflects local currency depreciation 
against USD. Negative percent change for stock index and FX reserve show declines in stock 
market prices and foreign currency reserves. 
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