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ABSTRACT 
This study examines the evolution of the capital structure of European firms during the 
global financial crisis and European debt crisis. We compare the experiences of SMEs, 
listed firms and private firms in different industries and investigate the role of country 
and institutional factors in affecting capital structure. We find that SMEs, private firms, 
and non-listed firms experience lower declines in leverage relative to large firms dur-
ing the global financial crisis and the European debt crisis. During these crises’ periods, 
SMEs experience steeper declines in debt maturity, which suggests reliance on short 
term debt that carries high roll over risks. This behaviour is protracted for firms in the 
agriculture industry. Both the global financial crisis and EU debt crisis have asymmetric 
effects on leverage, long term debt issuance and debt maturity across different indus-
tries, and across firms of different sizes. Moreover, in countries with more developed 
financial systems, stronger frameworks for insolvency, resolving firm insolvency, and 
strong systems for shareholder suits, and director liability, SMEs experience much lower 
reduction in leverage and debt maturity. This finding suggests that institutional factors 
help attenuate adverse capital supply shocks. 

1. Introduction 

The global fnancial crisis and European debt crisis are deemed to have altered the capital structure decisions 
of frms across Europe. The increasing threats of bankruptcy and insolvency due to heightened fnancial and 
macroeconomic instability during these periods triggers a series of deleveraging across diferent countries, as 
companies become more risk averse (Demirgüç-Kunt, Peria, and Tressel 2020; World Bank  2015). In Europe 
and across the world, countries experience widening credit spreads (Stracca 2013), elevated liquidity risks (Allen 
and Moessner 2013; Collignon  2012), a decline in equity prices (Grima and Caruana 2017), and a near-freeze of 
credit markets. In Europe, where most economies are bank-dependent, bank lending deteriorates in response to 
depleted capital positions (Allen and Moessner 2013). Consequently, several frms engage in systematic delever-
aging and scale back on investments (Campello et al. 2012).1 However, little is known about the cross-industry 
impacts of these global shocks on frms’ capital structures in Europe. 

The global fnancial crisis and European sovereign debt crisis raises important questions about how fnan-
cial and macroeconomic instability that afect capital supply channels impact frms’ capital structures decisions 
across diferent industries. Several questions arise such as, do the global fnancial crisis and European debt cri-
sis afect frms in diferent industries the same? Do institutional and fnancial factors infuence the evolution of 
capital structure in response to capital supply shocks? Do market access and frm size play a role? Given that 
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Small to Medium Enterprises and private frms are signifcant drivers of the real economy in Europe, and com-
mand a signifcant share of entrepreneurship, innovation, employment, and economic growth (Ayyagari, Beck, 
and Demirguc-Kunt 2007; Kirchhof et al.  2007; Lee et al.  2010), practitioners and policy-makers are interested 
in knowing how these frms are impacted by fnancial and macroeconomic shocks that afect the industries in 
which they operate. Moreover, private frms, and small to medium enterprises that face signifcant fnancial con-
straints due to high information asymmetries and agency cost related frictions fnd it difcult to access external 
fnance relative to large frms (Jensen and Meckling 1976).  As  a result, capital market shocks are likely  to have  
an asymmetric impact on these frms. 

Moreover, diferent industries respond diferently to business cycle changes that infuence capital supply and 
costs of debt or equity. In addition, product market characteristics, and associated cashfow volatility and frm 
risk2 tend to infuence capital structure (Frank and Goyal 2009; Harris and Roark 2019; Martin  2022). Titman 
(1984) suggests that businesses that produce products requiring specialised servicing and spare parts face high 
liquidation and bankruptcy costs, and often seek to maintain low levels of leverage. This implies that companies 
in such industries choose low leverage in periods when demand for the frms’ products is low and fnancial 
distress costs are high. Financial structure, technology, and risk are jointly determined at the industry level 
and industry factors account for both inter- and intra-industry variability in the capital structure (MacKay and 
Phillips 2005).3 And if global shocks have a diferential impact on the  equilibrium factors that  drive fnancial  
structure, risk, and technology within industries, such variations may be detected in the observed cross-industry 
variability of capital structure, thus providing an indication of the impact of the fnancial crisis on diferent 
industries. As a result, we expect to fnd diferential reactions of capital structure to capital supply shocks in 
these industries. 

This study examines how the capital structure of frms across diferent industry groups in Europe behave 
during the global fnancial crisis and the European debt crisis using a unique frm level-dataset of both public 
and private frms. Our dataset has more than 1.2 million observations from 159,000 European companies in 
38 countries. The dataset covers the period 2004–2020. Since the two crises have diferent origins, dimensions, 
and relatively dissimilar outcomes in the global economy, it is possible that they difer in their impact on frms’ 
fnancing choices across industries. We test whether the two crises alter the level and composition of frms’ capital 
structure across diferent industries in Europe and explore the role of frm size, listing status, institutional factors, 
and country characteristics in the evolution of capital structure decisions across diferent industries in response 
to capital supply shocks. 

Earlier studies focus on the within-country efects of fnancial crises on the investment behaviour of innova-
tive versus non-innovative frms (Giebel and Kraft 2019), investment behaviour of companies of diferent size 
groups (Zubair, Kabir, and Huang 2020), and the role of institutional and country characteristics in explaining 
capital structure decisions during the crisis (Bae and Goyal 2009; World Bank  2015) among other things. Our 
study focuses on the impact of the global fnancial crisis and European debt crisis on frms’ capital structure 
decisions across eight diferent industry groups. We examine whether industries are afected the same by these 
two crises. A study closely related to ours is that of Demirgüç-Kunt, Peria, and Tressel (2020). 

We fnd that capital supply shocks arising from the global fnancial crisis and European debt crisis have dif-
ferential impacts across industries. For instance, we fnd that the crises result in a decline in leverage across all 
industries except the mining industry which experienced an increase in leverage during the European debt crisis 
but sufered no material impact from the global fnancial crisis. While long term debt fnancing declined across 
all industries during both the global fnancial crisis and European debt crisis, long-term debt fnancing and debt 
maturity seemed to increase for frms in the mining sector during the European debt crisis period. However, 
the increase in long-term debt and debt maturity seems to be enjoyed by large frms in this industry. The two 
crises had asymmetric efects across diferent industries in Europe and across frms of diferent sizes and list-
ing statuses. We show that total debt to total assets, long-term debt to total assets, and debt maturity respond 
diferently across industries to the global fnancial crisis and the European debt crisis. 

We also fnd that these diferential efects vary in both magnitude and direction for companies in countries in 
diferent income groups, institutional arrangements, and levels of fnancial development. Moreover, we fnd that 
factors such as banking sector competition, deeper fnancial markets, strong insolvency, and resolution frame-
works help attenuate the adverse impact of fnancial crises in general, but that they are much more important in 
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protecting SMEs in the manufacturing, construction, wholesale, transport, and telecommunications industries. 
Contrary to popular beliefs, we fnd that in high-income European countries, deleveraging is more pronounced 
among large and listed frms than among SMEs andunlisted frms.  This fnding seems to corroborate the fndings  
of Campello, Graham, and Harvey (2009); Campello et al. (2012). However, the reverse is true in upper-middle-
income and lower-middle-income countries, where small frms and non-listed frms face steeper declines in 
leverage relative to large frms. 

Our fnding that the decline in leverage is less severe for SMEs and non-listed companies in Europe relative 
to listed companies and large frms, coupled with the observation that these SMEs rely more on short maturity 
debt during this period, suggests that frms use pre-contracted credit lines during this period, consistent with 
Campello et al. (2012) and Acharya and Stefen (2020). Our results point to the important role of banks in 
Europe, where most economies are bank dependent. 

The remainder of this paper is organised as follows. Section 2 provides a brief review of the relevant literature. 
Section 3 describes the data and provides summary statistics. Section 4 presents the empirical model used in 
this study. Section 5 discusses the empirical fndings, and Section 6 concludes. 

2. Literature review and hypothesis development 

Financial crises impact frms through a variety of mechanisms that transmit through capital supply and demand 
channels (Brunnermeier 2009;Gorton  2010; Kahle and Stulz 2013; Shleifer and Vishny 2010).  Increases in uncer-
tainty and risk, and the intensifcation of information asymmetry problems often make lenders reluctant to lend 
(Dang and Nguyen 2023; Gissler, Oldfather, and  Rufno  2016) which afects net debt issuance and capital expen-
diture for bank dependent frms (Huang 2003). In Europe, where many economies are bank dependent, the 
impact of fnancial crises are likely to be higher and more protracted among constrained, bank dependent frms. 
On the demand side, frms may choose to forgo investment opportunities in periods of high uncertainty result-
ing in a reduction in demand for external fnance (see Campello, Graham, and Harvey 2009; Kahle and Stulz 
2013). To the extent that frms can obtain funding during periods of economic turmoil, these frms are likely 
to opt for long term fnance to minimise roll over risks associated with short term funding. Small to medium 
enterprises, which in theory face high information asymmetry costs, agency costs, higher fnancial distress, and 
bankruptcy costs as well as higher debt overhang problems and  are less likely to obtain long term loans  – may  
instead increase drawdowns from pre-contracted lines of credit during periods of fnancial crisis (see Campello, 
Graham, and Harvey 2009). However, the degree to which the fnancial crises may impact frm’s capital structure 
is likely to depend on the characteristics of the fnancial system and institutional environments in which frms 
operate (Demirgüç-Kunt, Peria, and Tressel 2020), as well as the nature of the frms’ product markets (Frank 
and Goyal 2009; Harris and Roark 2019; Martin  2022). 

Reddy, Mirza, and Yahanpath (2022), note that the quality of a country’s institutional factors signifcantly 
infuences the speed of adjustment of leverage for small and medium sized frms during fnancial crisis periods. 
They fnd that during the sovereign debt crisis period, small and medium sized companies adjust their capital 
structure faster in non-stressed countries compared to similar frms in the stressed countries. In a related study, 
Demirgüç-Kunt, Peria, and Tressel (2020) fnd that leverage and debt maturity reductions among SMEs are more 
pronounced in nations with less efective legal systems, fewer efective information-sharing mechanisms, under-
developed fnancial sectors, and more limitations on bank entry. However, they also observe that a considerable 
drop in leverage and debt maturity among listed corporations is less certain – these frms are typically much 
larger than other frms and are more likely to beneft from the ‘spare tire’ of improved access to capital market 
fnancing. 

Domenichelli (2020) examines the impact of the limited availability of bank credit during the fnancial crisis 
on corporate leverage among listed, unlisted, family, and non-family-owned frms. The study fnds that unlisted 
companies lower their leverage due to a shortage of bank credit, whereas listed companies, who have access 
to fnancial markets, typically kept their debt levels the same as they can ofset the decline in bank lending 
through capital market borrowing. For large and listed frms, capital markets access act as a ‘spare tire’ during 
fnancial crises (Demirgüç-Kunt, Peria, and Tressel 2020). Domenichelli (2020) also fnds that unlisted family  
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enterprises do not signifcantly lower their leverage relative to unlisted nonfamily frms, despite their focus on 
socio-emotional wealth and its protection. 

The above  logic leads  to the following  hypothesis:  

H1: During crisis periods, SMEs and unlisted frms across all industries reduce their leverage, relative to that of listed frms 
and large frms. 

H2: During periods of fnancial turmoil, frms increase the maturity of their debt portfolios, and this efect is more 
pronounced among SMEs and unlisted frms. 

H3: Country and institutional factors may help amplify or attenuate the adverse efects of fnancial crises on frms’ capital 
structure decisions across diferent industries. 

3. Data and descriptive statistics 

Firm-level data were obtained from Bureau van Dijk’s Amadeus database, which covers both private and publicly 
listed companies in Europe. Our data spanned the period from 2004 to 2020. As in Frank and Goyal (2003), we 
exclude frms with missing, negative or zero total assets. We drop all public utility frms, fnancial frms, govern-
ment and quasi government institutions, real estate frms, companies with limited fnancials and companies with 
consolidation code C2. Similar to the procedure used by Demirgüç-Kunt, Peria, and Tressel (2020), companies 
with no employee data or average employees of less than 10 over the sample period were also excluded. 

To limit the extent of survivorship bias, our sample includes active frms, liquidated frms, and frms under-
going liquidation or reorganisation. However, frms with fewer than four consecutive years of fnancial data are 
dropped from the sample, which may induce survivorship bias. We conducted several estimations over difer-
ent samples and relaxed the restriction on consecutive years to gauge the extent of this bias.4 Companies from 
ofshore fnancial centre countries and countries with fewer than ten frms in each reporting year were also elim-
inated from the sample. Our fnal sample includes more than 1.2 million observations from more than 159,000 
companies in 38 countries in Europe. 

Data on country characteristics were obtained from the World Bank’s Global Financial Development 
database, while GDP data were taken from the World Bank’s World Development Indicators database. Infor-
mation on insolvency frameworks, credit information etc. was sourced from the World Bank’s Doing Business 
database. The industry classifcation in this study is based on 3 digits SIC code titles. 

Our main variables of interest are the ratios of total fnancial debt to total assets (TDTA), long term debt to 
total assets (LTDTA) and long-term debt to total debt (LTDTD). The frst two variables capture the extent to 
which companies fnance their assets with debt and long-term debt, respectively. The LTDTD variable is a proxy 
for debt maturity composition in the frm’s capital structure. Like Rajan and Zingales (1995), Demirgüç-Kunt, 
Peria, and Tressel (2020), we adopt a narrow measure of total fnancial debt that includes only short-term debt 
and long-term debt and excludes other short-term liabilities, such as creditors and other current liabilities.5 This 
is consistent with capital structure theory, which focuses on externally sourced fnance. On average, the ratios 
of total debt to total assets, long term debt to total assets and long-term debt to total debt reported in Table 1 
were 0.352, 0.078 and 0.191, respectively. However, about 45.25% of the frms in the sample have no long-term 
debt, and about 2.15% are zero-leverage frms. 

The frm-level determinants of capital structure used in this study include frm size, asset tangibility, prof-
itability, growth opportunities, and cash ratios. These control variables capture the efects of agency costs, 
information asymmetry problems, and bankruptcy costs that infuence capital structure decisions. Further detail 
on the construction of the variables is provided in Table 12, supplemental online. 

The average frm in our sample has US$77 million in total assets (of which 24.7% of those assets are tangible 
fxed assets), keeps approximately 9.9% of its balance sheet in cash and cash equivalents, and is proftable with 
a return on assets ratio of about 7.2%. The median frm in the sample has approximately US$20 million in 
total assets. SMEs constitute approximately 47.5% of our sample, and about 1.5% of the frms in our sample are 
listed on a publicly traded exchange, whereas almost 98.5% of the frms in the sample are privately held. Table 
2 shows that frm characteristics and capital structures vary by industry. On average, companies in the mining, 
telecommunications, manufacturing, services, construction, retail, wholesale, and agriculture industries have 
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Table 1. Summary statistics. 

Panel A: All observations Panel B: LTD > 0 Panel C: Rest of firms 

Obs Mean Median Std.Dev Obs Mean Median Std.Dev Obs Mean Median Std.Dev t-Test Statistic p-value 

Full sample 
TDTA 1,269,855 0.352 0.328 0.244 695,178 0.435 0.434 0.222 574,677 0.253 0.183 0.233 −290.00 0.000 
LTDTA 1,269,855 0.078 0.005 0.132 695,178 0.143 0.093 0.150 574,677 0.000 0.000 0.000 −800.00 0.000 
LTDTD 1,257,671 0.191 0.027 0.275 695,178 0.341 0.261 0.290 562,493 0.000 0.000 0.000 −870.00 0.000 
High income 
TDTA 1,036,939 0.351 0.331 0.236 597,765 0.433 0.435 0.216 439,174 0.239 0.175 0.215 −210.00 0.000 
LTDTA 1,036,939 0.079 0.010 0.130 597,765 0.138 0.090 0.146 439,174 0.000 0.000 0.000 −630.00 0.000 
LTDTD 1,033,679 0.197 0.044 0.279 597,765 0.336 0.250 0.293 435,914 0.000 0.000 0.000 −670.00 0.000 
Upper middle income 
TDTA 202,887 0.406 0.388 0.283 85,787 0.5046 0.513 0.244 117,100 0.336 0.267 0.289 −110.00 0.000 
LTDTA 202,887 0.076 0.000 0.141 85,787 0.179 0.126 0.169 117,100 0.000 0.000 0.000 −270.00 0.000 
LTDTD 193,963 0.161 0.000 0.255 85,787 0.367 0.320 0.271 108,176 0.000 0.000 0.000 −330.00 0.000 
Lower middle income 
TDTA 30,029 0.286 0.227 0.253 11,626 0.382 0.368 0.239 18,403 0.229 0.136 0.243 −37.92 0.000 
LTDTA 30,029 0.062 0.000 0.129 11,626 0.159 0.100 0.165 18,403 0.000 0.000 0.000 −93.58 0.000 
LTDTD 30,029 0.167 0.000 0.287 11,626 0.442 0.421 0.311 18,403 0.000 0.000 0.000 −120.00 0.000 
Other variables 
Size 1,279,266 16.812 16.679 1.242 698,817 16.885 16.744 1.197 580,449 16.724 16.588 1.288 −72.60 0.000 
Tangibility 1,279,266 0.247 0.174 0.236 698,817 0.29 0.237 0.237 580,449 0.194 0.102 0.225 −240.00 0.000 
ROA 1,279,266 0.072 0.053 0.09 698,817 0.06 0.045 0.075 580,449 0.087 0.067 0.104 164.71 0.000 
Sales growth 1,279,266 0.063 0.021 0.315 698,817 0.061 0.022 0.299 580,449 0.064 0.019 0.334 4.91 0.000 
Cash ratio 1,279,266 0.099 0.043 0.133 698,817 0.078 0.035 0.106 580,449 0.125 0.058 0.156 195.42 0.000 
Total assets (bil. USD) 1,279,266 0.077 0.018 0.654 698,817 0.084 0.019 0.743 580,449 0.068 0.016 0.528 −14.64 0.000 
SME 1,279,266 0.475 698,817 0.496 580,449 0.45 
Listed 1,279,266 0.015 698,817 0.015 580,449 0.015 
GF Crisis 1,279,266 0.049 698,817 0.05 580,449 0.047 
EU Debt crisis 1,279,266 0.136 698,817 0.137 580,449 0.135 

Note: Variables are winsorised at the 0.5% level. Panel A shows the average statistics for the full sample of firms. Panel B presents the average characteristics of firms that had positive long-term debt 
in their capital structures prior to the 2007–2008 global financial crisis while Panel C shows the average characteristics of those firms that had no positive long-term debt prior to 2008. Differences in 
sample means are tested using a standard t-test of means with unequal variance and are significant at the 1% level. 
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Table 2. Summary statistics by industry. 

Agriculture Construction Manufacturing Mining Retail Services Telecoms Wholesale 

Mean Median Mean Median Mean Median Mean Median Mean Median Mean Median Mean Median Mean Median 

TDTA 0.32 0.27 0.38 0.36 0.35 0.33 0.28 0.21 0.39 0.37 0.26 0.23 0.36 0.34 0.42 0.42 
LTDTA 0.12 0.06 0.07 0.01 0.08 0.02 0.08 0.00 0.09 0.01 0.08 0.00 0.10 0.01 0.06 0.00 
LTDTD 0.32 0.26 0.16 0.02 0.20 0.08 0.21 0.01 0.19 0.04 0.23 0.00 0.24 0.05 0.13 0.00 
Size 16.63 16.63 16.82 16.66 16.98 16.85 17.60 17.39 16.50 16.30 16.87 16.81 16.78 16.56 16.62 16.46 
Tangibility 0.42 0.42 0.16 0.09 0.28 0.25 0.38 0.37 0.26 0.20 0.29 0.14 0.33 0.27 0.14 0.07 
ROA 0.08 0.05 0.07 0.05 0.08 0.06 0.09 0.06 0.08 0.06 0.07 0.04 0.06 0.05 0.07 0.05 
Sales growth 0.10 0.04 0.09 0.03 0.06 0.02 0.06 0.01 0.06 0.02 0.07 0.03 0.06 0.02 0.06 0.02 
Cash ratio 0.05 0.01 0.13 0.07 0.08 0.03 0.06 0.01 0.13 0.07 0.13 0.06 0.10 0.05 0.09 0.04 
Total assets (bil. USD) 0.04 0.02 0.07 0.02 0.08 0.02 0.51 0.04 0.07 0.01 0.08 0.02 0.12 0.02 0.05 0.01 
SME 0.34 0.00 0.52 1.00 0.41 0.00 0.35 0.00 0.43 0.00 0.31 0.00 0.42 0.00 0.73 1.00 
Listed 0.03 0.00 0.02 0.00 0.02 0.00 0.07 0.00 0.01 0.00 0.01 0.00 0.02 0.00 0.00 0.00 
GF Crisis 0.06 0.00 0.05 0.00 0.05 0.00 0.06 0.00 0.04 0.00 0.05 0.00 0.05 0.00 0.05 0.00 
EU Debt crisis 0.15 0.00 0.14 0.00 0.15 0.00 0.15 0.00 0.13 0.00 0.13 0.00 0.13 0.00 0.13 0.00 
N 38,160 86,819 433,216 9,631 84,367 238,943 82,274 305,856 

Note: Variables are winsorised at the 0.5% level. Results show the summary statistics of the full sample of firms across different industry groups in Europe. 



7 THE EUROPEAN JOURNAL OF FINANCE 

Figure 1. Trends in the total debt to total assets (by size). 

total assets of approximately US$510 million, US$120 million, US$80 million, US$80 million, US$70 million, 
US$70 million, US$50 million, and US$40 million, respectively. Firms in wholesale, retail, and construction 
industries tend to have more debt and shorter debt maturities. The average total debt to total assets ratios in these 
industries are 0.42, 0.39, and 0.38, respectively. In the services, mining, and agricultural industries, companies 
seem to have lower leverage and higher debt maturities. Leverage ratios in these industries are 0.26, 0.28, 0.32, 
respectively. However, there tends to be considerable variation in capital structures in these industries among 
companies of varied sizes. Figure 1 shows the trends in the leverage ratios of small to medium enterprises (SMEs) 
and large frms over the sample period. Figures 2 and 3 show the average changes in the total debt-to-total assets 
ratios and long-term debt to total debt ratios for the period 2004–2020, respectively. The fgures suggest that 
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Figure 2. Evolution of Total debt to total assets. 

both the global fnancial crisis of 2008–2009 and the European debt crisis of 2010–2011 had diferential and 
asymmetric impacts on SMEs and large frms across diferent industries in Europe. 

4. Empirical models 

To assess the changes in frms’ capital structures in response to the global fnancial crisis and European debt crisis 
across diferent industry groups we estimate a simple model linking the frms’ capital structure to observable frm 
level variables, unobservable time invariant characteristics, and time dummies that capture the global fnancial 



9 THE EUROPEAN JOURNAL OF FINANCE 

Figure 3. Evolution of debt maturity. 

crisis and European debt crisis. The baseline empirical model employed in this study is as follows: 

Yijt =∝ +Xijtϕ + β × GF crisis + ∅ × Euro debt crisis + ωi + t + εit (1) 

where Yijt is the dependent variable (either total debt to total assets ratio, long-term debt to total assets ratio, or 
long-term debt to total debt ratio) for frm i in country j at time t. Xijt is a vector of control variables for frm i 
in country j at time t. ωi is a set of frms fxed efects to capture frm heterogeneity and t controls for time fxed 
efects that are common for all frms such as changes in macroeconomic policy. GF crisis is a dummy variable 
for the 2008/2009 global fnancial crisis, and Euro debt crisis is a dummy indicator variable for the European 
debt crisis of 2010/2011. The coefcients of interest are β and ∅ which capture the behaviour of frms’ capital 
structures in response to the global fnancial crisis and the European debt crisis, respectively. εit is a frm-level  
residual term. In the complete sample, regressing the ratios of total debt to total assets, long term debt to total 
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assets, and long-term debt to total debt ratios against their own lags we fnd correlations of 0.53, 0.39, and 0.43, 
respectively. Although we fnd relatively low persistence, there is likely to be within panel serial correlation and 
cross panel correlation because frms that operate within the same industry may share similar supply chains, 
international fnancial market conditions for capital, and similar markets for fnal goods and services. Moreover, 
frms operating within the same country may be exposed to similar macroeconomic policy shocks. To correct 
for the possibility of both within and cross panel correlations, we estimate our results using the Driscoll and 
Kraay standard errors that correct for both heteroskedasticity, and cross panel and within correlations up to two 
lags.6 

We distinguish between small and medium sized enterprises, listed and unlisted frms to investigate the 
impact of the crisis on these frms. Listed companies only constitute about 1.5% of the total number of frms 
in the sample. 

Yijt =∝ +Xijtϕ + δ × GF crisis +   × Euro debt crisis + β × SMEij 
× GF crisis + ∅ × SMEij × Euro debt crisis + ωi + t + εit (2) 

To examine the impact on listed versus unlisted companies we estimate the following model: 

Yijt =∝ +Xijtϕ + δ × GF crisis +   × Euro debt crisis + β × Listedij 
× GF crisis + ∅ × Listedij × Euro debt crisis + ωi + t + εit (3) 

In both estimations, our coefcients of interest are β and ∅ which capture the diferential behaviour of SMEs 
and listed frms’ capital structures in response to the global fnancial crisis and the European debt crisis, respec-
tively. The impacts of the global fnancial crisis and European debt crisis on the average frm are given by δ and 
  , respectively, while their impacts on listed companies and SMEs are given by δ + β and   + ∅, respectively.  

Jõeveer (2013) and Giannetti (2003) assert that a substantial portion of the variation in frm leverage is 
due to macroeconomic and institutional factors. To examine whether country characteristics infuence capi-
tal structure behaviour across industries, we modify our model specifcation to include the infuence of country 
characteristics. 

Yijt =∝ +Xijtϕ + δ × GF crisis +   × Euro debt crisis + τ0 × GF crisis × CCj + τ1 × Euro debt crisis 

× CCj + β × SMEij × GF crisis × CCj + ∅ × SMEij × Euro debt crisis × CCj + ωi + t + εit (4) 

where CCj represents the country characteristics associated with country j. The coefcients τ0 and τ1 capture 
the impact of the global fnancial crisis and European debt crisis on large corporations in countries associated 
with country characteristic CC. The  diferential impacts of the global fnancial crisis and European debt  cri-
sis on SMEs in countries  with a given  country characteristic are given by  β and ∅, respectively. The country  
characteristic variables employed in this study capture institutional factors at the country level that are likely 
to impact capital structure, such as the degree of investor protection, private contract enforcement, presence 
of insolvency resolution regimes, strength of the country’s insolvency framework, extent of director liability, 
information disclosure, level of bank competition, and fnancial market depth among other factors. 

5. Results 

5.1. Baseline regression results 

Table 3 presents results from estimating the average efects of the global fnancial crisis and European debt 
crisis on the capital structure of frms across diferent industries in Europe. The estimation accounts for time 
invariant frm level heterogeneity and time varying frm characteristics that may impact frms’ capital structure.7 

Panel A shows that on average the global fnancial crisis and European debt crisis result in a decline in the total 
debt to total assets ratio of 2 percentage points and 3 percentage points, respectively. The impact of both the 
global fnancial crisis and the European debt crisis seems to be more protracted on frms in the agriculture 
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Table 3. Total debt to total assets. 

All firms Manufacturing Agriculture Mining Construction Telecoms Wholesale Retail Services 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 
TDTA TDTA TDTA TDTA TDTA TDTA TDTA TDTA TDTA 

Size 0.0399∗∗∗ 0.0319∗∗∗ 0.0361∗∗∗ 0.0458∗∗∗ 0.0710∗∗∗ 0.0445∗∗∗ 0.0541∗∗∗ 0.0213∗∗∗ 0.0349∗∗∗ 

(0.000913) (0.00163) (0.00494) (0.0115) (0.00274) (0.00356) (0.00192) (0.00392) (0.00207) 
Tangibility 0.0475∗∗∗ 0.0395∗∗∗ 0.0153∗∗∗ 0.0424∗ 0.175∗∗∗ 0.0125∗∗∗ 0.116∗∗∗ 0.0611∗∗∗ 0.0322∗∗∗ 

(0.00335) (0.00536) (0.0048) (0.0218) (0.0145) (0.0011) (0.00775) (0.0116) (0.00833) 
ROA −0.301∗∗∗ −0.320∗∗∗ −0.374∗∗∗ −0.234∗∗∗ −0.307∗∗∗ −0.290∗∗∗ −0.340∗∗∗ −0.344∗∗∗ −0.242∗∗∗ 

(0.00297) (0.00519) (0.0159) (0.0309) (0.00989) (0.0118) (0.00719) (0.0119) (0.00598) 
Cash ratio −0.139∗∗∗ −0.183∗∗∗ −0.166∗∗∗ −0.0884∗ −0.119∗∗∗ −0.138∗∗∗ −0.169∗∗∗ −0.0951∗∗∗ −0.0748∗∗∗ 

(0.00262) (0.00489) (0.0205) (0.0365) (0.00744) (0.0104) (0.00556) (0.00994) (0.00540) 
Sales to 0.00870∗∗∗ 0.0179∗∗∗ −0.000726 0.00272 0.0161∗∗∗ 0.0115∗∗∗ 0.00302∗∗∗ 0.0105∗∗∗ 0.0125∗∗∗ 

Assets 
(0.000453) (0.00121) (0.00437) (0.00292) (0.00155) (0.00163) (0.000588) (0.00146) (0.00112) 

β – GF  −0.0171∗∗∗ −0.00844∗∗∗ −0.0363∗∗∗ 0.0140 −0.0235∗∗∗ −0.0149∗∗∗ −0.0234∗∗∗ −0.0208∗∗∗ −0.0192∗∗∗ 

Crisis 
(0.000701) (0.00117) (0.00399) (0.00759) (0.00262) (0.00277) (0.00143) (0.00285) (0.00168) 

∅ – EUDebt  −0.0287∗∗∗ −0.0272∗∗∗ −0.0367∗∗∗ 0.0236∗∗∗ −0.0267∗∗∗ −0.0260∗∗∗ −0.0337∗∗∗ −0.0278∗∗∗ −0.0245∗∗∗ 

Crisis 
(0.000437) (0.000721) (0.00256) (0.00554) (0.00155) (0.00178) (0.000863) (0.00168) (0.00111) 

Constant −0.139∗∗∗ −0.0471 −0.162 −0.386 −0.584∗∗∗ −0.205∗∗∗ −0.293∗∗∗ 0.172∗∗ −0.115∗∗ 

(0.0156) (0.0282) (0.0842) (0.201) (0.0468) (0.0606) (0.0323) (0.0660) (0.0356) 
adj. R-sq 0.055 0.058 0.080 0.039 0.096 0.052 0.075 0.060 0.038 
N 1,279,266 433,216 38,160 9631 86,819 82,274 305,856 84,367 238,943 
H0:β − [0.000] [0.000] [0.355] [0.000] [0.064] [0.000] [0.000] [0.006] [0.004] 

∅ =  0a 

Note: aWe test whether the coefficients for the global financial crisis and the European debt crisis are the same across industries. [] show p-values 
of the t-test. 

The table presents the results of the leverage equation: Yijt =∝ +Xijt ϕ + β × GF crisis + ∅ ×  Euro debt crisis + ωi + t + εit . 
Yijt is the dependent variable (either total debt to total assets ratio, long term debt to total assets ratio or long-term debt to total debt ratio) for firm i 
in country j at time t. Xijt is a vector of control variables for firm i in country j at time t. ωi is a set of firms fixed effects to capture firm heterogeneity. 
GF crisis is a dummy variable for the 2008/2009 global financial crisis, Euro debt crisis is a dummy indicator variable for the European debt crisis 
of 2010/2011. The coefficients of interest are β and ∅ which capture the behaviour of firms’ capital structures in response to the global financial 
crisis and the European debt crisis, respectively. εit is a firm level residual. The results are estimated using fixed effects and Driscoll and Kraay 

∗∗standard errors. Asterisks ∗ , , ∗∗∗ represents statistical significance at the 5%, 1% and 0.1% level. 

industry which sufer a decline on 4 percentage points in their total leverage during both crises. Companies in 
manufacturing experience declines of 1 percentage point and 3 percentage points in their total debt ratios during 
the global fnancial crisis and European debt crisis, respectively. These efects are signifcant at the 0.1% level. 
However, the results seem to suggest that on average, frms in mining do not seem to experience a statistically 
signifcant decline in leverage during the global fnancial crisis (the coefcient in not statistically signifcant at 
the 5% level) but register a 2.4 percentage point increase in leverage during the European debt crisis. Results 
also show that for all but the construction and agriculture industries, the magnitudes of the impact of the global 
fnancial crisis and European debt crisis on leverage were diferent across all industries. 

Table 4 results show that the long-term debt to total assets ratio for the average frm declined by almost 
1 percentage point for both the global fnancial crisis and the European debt crisis. The impacts of the global 
fnancial crisis andEuropeandebt crisis on the long-termdebt to total debt ratio difer for frms in the agriculture,  
manufacturing and mining industries which register increases of 2.9 percentage point and 2.4 percentage points, 
0.8 percentage points and 0.7 percentage points, 1.1 percentage points, respectively.8 Results in Table  5 also 
highlight that the average frm experienced a change in debt composition, with long term debt declining by 1 
percentage point during the global fnancial crisis and European debt crisis, respectively. Companies in all but 
the construction and retail industries experience an increase in debt maturity. For companies in the agriculture 
industry, the long-term debt to total debt ratio increases by 6-percentage points and 4 percentage points during 
the global fnancial crisis and the European debt crisis,  respectively. This result seems  to  suggest that frms in the  
agriculture, mining, manufacturing, services, and telecoms industries may have lowered their total indebtedness 
by reducing the level of short-term debt in their capital structure during the crises. However, frms in the mining 
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Table 4. Long term debt to total assets. 

All firms Manufacturing Agriculture Mining Construction Telecoms Wholesale Retail Services 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 

LTDTA LTDTA LTDTA LTDTA LTDTA LTDTA LTDTA LTDTA LTDTA 

Size 0.0246∗∗∗ 0.0269∗∗∗ 0.0354∗∗∗ 0.0349∗∗∗ 0.0104∗∗∗ 0.0401∗∗∗ 0.0170∗∗∗ 0.0259∗∗∗ 0.0236∗∗∗ 

(0.000516) (0.000959) (0.00321) (0.00627) (0.00131) (0.00229) (0.000911) (0.00209) (0.0012) 
Tangibility 0.148∗∗∗ 0.138∗∗∗ 0.134∗∗∗ 0.0506∗ 0.116∗∗∗ 0.162∗∗∗ 0.207∗∗∗ 0.175∗∗∗ 0.1130∗∗∗ 

(0.00241) (0.00376) (0.0112) (0.0222) (0.00908) (0.00863) (0.00539) (0.00861) (0.00606) 
ROA −0.0717∗∗∗ −0.0743∗∗∗ −0.0859∗∗∗ −0.0851∗∗∗ −0.0433∗∗∗ −0.0572∗∗∗ −0.0597∗∗∗ −0.0788∗∗∗ −0.0607∗∗∗ 

(0.00168) (0.00308) (0.0104) (0.0203) (0.00460) (0.00733) (0.00348) (0.00689) (0.0033) 
Cash ratio −0.00880∗∗∗ −0.00647∗ −0.0369∗∗ −0.0439∗ −0.0183∗∗∗ −0.0157∗ 0.00658∗∗ −0.0258∗∗∗ −0.0170∗∗∗ 

(0.00133) (0.00269) (0.0135) (0.0192) (0.00337) (0.00618) (0.00242) (0.00527) (0.0027) 
Sales to −0.00623∗∗∗ −0.0139∗∗∗ −0.0224∗∗∗ −0.00548∗∗ −0.00721∗∗∗ −0.00603∗∗∗ −0.00371∗∗∗ −0.00778∗∗∗ −0.0046∗∗∗ 

Assets 
(0.000261) (0.000680) (0.00310) (0.00188) (0.000768) (0.000834) (0.000334) (0.000991) (0.000672) 

β – GF  −0.00826∗∗∗ 0.00819∗∗∗ 0.0287∗∗∗ 0.0113∗ −0.00311∗ −0.00922∗∗∗ −0.00769∗∗∗ −0.00515∗∗ −0.00638∗∗∗ 

Crisis 
(0.000432) (0.000745) (0.00272) (0.00547) (0.00148) (0.00182) (0.000772) (0.00173) (0.00109) 

∅ – EUDebt  −0.00758∗∗∗ 0.00742∗∗∗ 0.0235∗∗∗ 0.0114∗∗ −0.00381∗∗∗ −0.00887∗∗∗ −0.00641∗∗∗ −0.00783∗∗∗ −0.00700∗∗∗ 

Crisis 
(0.000279) (0.000480) (0.00194) (0.00386) (0.000904) (0.00122) (0.000496) (0.00110) (0.000700) 

Constant −0.356∗∗∗ −0.388∗∗∗ −0.501∗∗∗ −0.540∗∗∗ −0.111∗∗∗ −0.610∗∗∗ −0.239∗∗∗ −0.357∗∗∗ −0.340∗∗∗ 

(0.00884) (0.0166) (0.0550) (0.108) (0.0227) (0.0388) (0.0154) (0.0358) (0.0202) 
adj. R-sq 0.045 0.051 0.072 0.037 0.023 0.078 0.045 0.061 0.035 
N 1,279,266 433,216 38,160 9631 86,819 82,274 305,856 84,367 238,943 
H0:β − [0.000] [0.005] [0.001] [0.563] [0.347] [0.801] [0.002] [0.035] [0.453] 

∅ =  0a 

Note: The table presents the results of the leverage equation: 
Yijt =∝ +Xijt ϕ + β × GF crisis + ∅ ×  Euro debt crisis + ωi + t + εit . 
Yijt is the dependent variable (either total debt to total assets ratio, long term debt to total assets ratio or long-term debt to total debt ratio) for firm i 
in country j at time t. Xijt is a vector of control variables for firm i in country j at time t. ωi is a set of firms fixed effects to capture firm heterogeneity. 
GF crisis is a dummy variable for the 2008/2009 global financial crisis, Euro debt crisis is a dummy indicator variable for the European debt crisis 
of 2010/2011. The coefficients of interest areβ and ∅ which capture the behaviour of firms’ capital structures in response to the global financial 
crisis and the European debt crisis, respectively. εit is a firm level residual. The results are estimated using fixed effects and Driscoll and Kraay 

∗∗standard errors. Asterisks ∗ , , ∗∗∗ represents statistical significance at the 5%, 1% and 0.1% level. 
aWe test whether the coefficients for the global financial crisis and the European debt crisis are the same across industries. [] show p-values of the 
t-test. 

industry seem to have increased their overall leverage by contracting more long-term debt during the global 
fnancial crisis and European debt crisis periods. This fnding of increased debt maturities during periods of 
fnancial crisis is consistent with Diamond and He (2014) who argue that frms aim at lengthening debt maturity 
because roll over costs of short-term debt increase during periods of fnancial crises. 

5.2. Small versus large companies 

Results in Table 6 Panel A column 1 show that although both the global fnancial crisis and European debt crisis 
lead to a signifcant reduction in total debt to total assets ratios, long term debt to total asset ratios, and debt 
maturities of the average frm across all industry groups, the impact of both crises on the leverage of SMEs was 
lower relative to large frms. The results also show that on average SMEs experienced lesser declines in long 
term debt issuance relative to larger frms during the global fnancial crisis. However, results on debt maturity 
indicate that SMEs shorten the maturity structure of debt relative to large frms during periods of crisis. This 
fnding seems to be consistent with Campello et al. (2012) and Campello, Graham, and Harvey (2009) who  also  
fnd that smaller, constrained, private, and less proftable frms draw-down on their lines of credit more than 
large, listed, and proftable companies with less fnancial constraints. 

Table 6 Panel A column 3 shows that in the agriculture industry, SMEs sufer steeper declines in leverage 
relative to large frms. Panels B and C also show that for SMEs in the agriculture sector, the reduction in leverage 
is associated with a decline in long term debt and a corresponding decline in debt maturity. Our results also 
show that SMEs in the mining sector (Table 6 columns 4) witness steep reductions in long-term debt and debt 
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Table 5. Long term debt to total debt. 

All Manufacturing Agriculture Mining Construction Telecoms Wholesale Retail Services 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 

LTD/TD LTD/TD LTD/TD LTD/TD LTD/TD LTD/TD LTD/TD LTD/TD LTD/TD 

Size 0.0382∗∗∗ 0.0444∗∗∗ 0.0661∗∗∗ 0.0548∗∗∗ 0.00951∗∗∗ 0.0586∗∗∗ 0.0227∗∗∗ 0.0398∗∗∗ 0.0380∗∗∗ 

(0.000821) (0.00155) (0.00532) (0.00949) (0.00207) (0.00350) (0.00146) (0.00323) (0.00187) 
Tangibility 0.263∗∗∗ 0.259∗∗∗ 0.282∗∗∗ 0.113∗∗ 0.214∗∗∗ 0.258∗∗∗ 0.355∗∗∗ 0.282∗∗∗ 0.197∗∗∗ 

(0.00382) (0.00602) (0.0197) (0.0371) (0.0141) (0.0128) (0.00835) (0.0128) (0.00974) 
ROA −0.0744∗∗∗ −0.0698∗∗∗ 0.0340 −0.112∗∗ −0.0291∗∗∗ −0.0467∗∗∗ −0.0685∗∗∗ −0.0800∗∗∗ −0.0764∗∗∗ 

(0.00300) (0.00559) (0.0202) (0.0346) (0.00823) (0.0129) (0.00617) (0.0111) (0.00593) 
Cash ratio −0.00667∗∗ 0.00881 −0.0475 −0.0781∗ −0.0251∗∗∗ −0.0154 0.0134∗∗ −0.0362∗∗∗ −0.0288∗∗∗ 

(0.00242) (0.00497) (0.0252) (0.0364) (0.00577) (0.0105) (0.00471) (0.00898) (0.00491) 
Sales to −0.0108∗∗∗ −0.0253∗∗∗ −0.0364∗∗∗ −0.0101∗ −0.0135∗∗∗ −0.00980∗∗∗ −0.00600∗∗∗ −0.0124∗∗∗ −0.00909∗∗∗ 

Assets 
(0.000448) (0.00122) (0.00510) (0.00398) (0.00128) (0.00129) (0.000552) (0.00161) (0.00103) 

β – GF  −0.0118∗∗∗ 0.0139∗∗∗ 0.0594∗∗∗ 0.0199 −0.00295 0.00888∗∗ 0.00959∗∗∗ −0.00467 −0.00776∗∗∗ 

Crisis 
(0.000746) (0.00128) (0.00546) (0.0102) (0.00242) (0.00310) (0.00127) (0.00283) (0.00193) 

∅ – EUDebt  −0.00737∗∗∗ 0.00715∗∗∗ 0.0377∗∗∗ 0.0143∗ −0.000522 0.00766∗∗∗ 0.00576∗∗∗ −0.00703∗∗∗ 0.00716∗∗∗ 

Crisis 
(0.000468) (0.000802) (0.00371) (0.00674) (0.00145) (0.00201) (0.000794) (0.00172) (0.00121) 

Constant −0.536∗∗∗ −0.630∗∗∗ −0.921∗∗∗ −0.817∗∗∗ −0.0485 −0.865∗∗∗ −0.306∗∗∗ −0.537∗∗∗ 0.514∗∗∗ 

(0.0141) (0.0269) (0.0912) (0.166) (0.0358) (0.0593) (0.0247) (0.0555) (0.0320) 
adj. R-sq 0.039 0.046 0.059 0.030 0.021 0.063 0.041 0.055 0.029 
N 1,266,218 428,239 37,731 9476 85,982 81,364 303,002 83,600 236,824 
H0:β − [0.000] [0.000] [0.000] [0.046] [0.063] [0.000] [0.000] [0.099] [0.000] 

∅ =  0a 

Note: The table presents the results of the leverage equation: 
Yijt =∝ +Xijt ϕ + β × GF crisis + ∅ ×  Euro debt crisis + ωi + t + εit . 
Yijt is the dependent variable (either total debt to total assets ratio, long term debt to total assets ratio or long-term debt to total debt ratio) for firm i 
in country j at time t. Xijt is a vector of control variables for firm i in country j at time t. ωi is a set of firms fixed effects to capture firm heterogeneity. 
GF crisis is a dummy variable for the 2008/2009 global financial crisis, Euro debt crisis is a dummy indicator variable for the European debt crisis 
of 2010/2011. The coefficients of interest areβ and ∅ which capture the behaviour of firms’ capital structures in response to the global financial 
crisis and the European debt crisis, respectively. εit is a firm level residual. The results are estimated using fixed effects and Driscoll and Kraay 

∗∗standard errors. Asterisks ∗ , , ∗∗∗ represents statistical significance at the 5%, 1% and 0.1% level. 
aWe test whether the coefficients for the global financial crisis and the European debt crisis are the same across industries. [] show p-values of the 
t-test. 

maturity relative to large frms during both crises. In the wholesale sector, only the European debt crisis results 
in a decline in long-term debt, and debt maturity among SMEs relative to large frms (Table 6 columns 7). 

These results seem to indicate that small frms experience a smaller reduction in leverage relative to larger 
frms in both crises but witness a steeper decline in long-term debt issuance and debt maturity during the global 
fnancial crisis and European debt crisis periods. These results seem to suggest that SMEs draw down on short-
term credit lines during crisis periods. These fndings appear to be consistent with Alves and Francisco (2015) 
who fnd that during periods of fnancial strain, some companies increase their leverage by relying on short-term 
debt and taking heightened rollover risks. Campello, Graham, and Harvey (2009; 2012), Acharya and Stefen 
(2020) and Li, Strahan, and  Zhang (2020) also fnd that constrained frms draw more heavily on credit lines 
during the two crises periods due to fears that banks may restrict their access to fnance in future periods relative 
to unconstrained frms.9 

5.3. Listed versus unlisted companies 

Contrary to Becker and Ivashina (2014) and Demirgüç-Kunt, Peria, and Tressel (2020), we fnd that on aver-
age, large, listed companies experience sharp declines in leverage, long term debt and debt maturity during 
both the global fnancial crisis and the European debt crisis relative to private frms (see Table 7, column 1).  
Our results are in line with the  survey  evidence from  Campello, Graham,  and Harvey (2009) and Campello  
et al. (2012). We also fnd that for all but companies in the mining (Table 7, column 4) and wholesale indus-
tries (Table 7, column 7), the total debt to total assets ratio declines faster for listed frms than for private frms 
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Table 6. Impact of crisis on SME and Large firms. 

All Manufacturing Agriculture Mining Construction Telecoms Wholesale Retail Services 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 

Panel A: TD/TA 

β – 0.0182∗∗∗ 0.0246∗∗∗ −0.0213∗ −0.00801 0.0270∗∗∗ 0.0309∗∗∗ 0.0177∗∗∗ 0.0153∗∗ 0.0116∗∗ 

SME∗GF 
Crisis 

(0.00138) (0.00226) (0.00920) (0.0150) (0.00522) (0.00542) (0.00350) (0.00566) (0.00368) 
∅ – 0.00649∗∗∗ 0.0101∗∗∗ −0.0163∗∗ −0.0124 0.0117∗∗∗ 0.0108∗∗ 0.00247 0.00666 0.00282 
SME∗EU 
Debt 
crisis 

(0.000868) (0.00143) (0.00581) (0.0113) (0.00315) (0.00356) (0.00197) (0.00340) (0.00238) 
adj. R-sq 0.056 0.059 0.080 0.039 0.097 0.053 0.076 0.060 0.038 
N 1,279,266 433,216 38,160 9631 86,819 82,274 305,856 84,367 238,943 

Panel B: LTD/TA 

β – 0.00284∗∗∗ 0.00347∗ −0.0113 −0.0202∗ 0.00298 0.00460 0.00340 −0.000298 0.00636∗∗ 

SME∗GF 
Crisis 

(0.000852) (0.00146) (0.00645) (0.0101) (0.00294) (0.00371) (0.00180) (0.00347) (0.00246) 
∅ – −0.000364 0.000153 −0.0131∗∗ −0.0134 0.00254 0.00360 −0.00246∗ −0.00250 0.00238 

SME∗EU 
Debt 
crisis 

(0.000548) (0.000943) (0.00424) (0.00765) (0.00177) (0.00247) (0.00118) (0.00216) (0.00151) 
adj. R-sq 0.046 0.051 0.073 0.038 0.023 0.078 0.045 0.061 0.035 
N 1,279,266 433,216 38,160 9631 86,819 82,274 305,856 84,367 238,943 

Panel C: LTD/TD 

β – −0.00297∗ −0.00297 −0.0476∗∗∗ −0.0423∗ −0.00807 0.00574 0.000583 −0.000939 0.00338 
SME∗GF 
Crisis 

(0.00146) (0.00248) (0.0117) (0.0190) (0.00479) (0.00625) (0.00300) (0.00571) (0.00422) 
∅ – −0.00214∗ −0.00151 −0.0256∗∗∗ −0.0186 −0.00165 0.00826∗ −0.00490∗∗ −0.00344 0.00121 

SME∗EU 
Debt 
crisis 

(0.000916) (0.00156) (0.00772) (0.0133) (0.00286) (0.00403) (0.00188) (0.00345) (0.00260) 
adj. R-sq 0.039 0.046 0.060 0.031 0.021 0.063 0.041 0.055 0.029 
N 1,266,218 428,239 37,731 9476 85,982 81,364 303,002 83,600 236,824 

Note: The table presents the results of the leverage equation: Yijt =∝ +Xijtϕ + δ × GF crisis +   × Euro debt crisis + β × SME × GF crisis + ∅ ×  
SME × Euro debt crisis + ωi + t + εit . 

Yijt is the dependent variable (either total debt to total assets ratio, long term debt to total assets ratio or long-term debt to total debt ratio) for 
firm i in country j at time t. Xijt is a vector of control variables for firm i in country j at time t. ωi is a set of firms fixed effects to capture firm 
heterogeneity and t captures time fixed effects. GF crisis is a dummy variable for the 2008/09 global financial crisis, Euro debt crisis is a dummy 
indicator variable for the European debt crisis of 2010/11. The coefficients of interest are β and ∅ which capture the behaviour of firms’ capital 
structures in response to the global financial crisis and the European debt crisis, respectively. εit is a firm level residual. The results are estimated 

∗∗using fixed effects and Driscoll and Kraay standard errors. Asterisks ∗ , , ∗∗∗ represents statistical significance at the 5%, 1% and 0.1% level. 
Coefficients for control variables are excluded for brevity. 

during both the global fnancial crisis and European debt crisis. While listed companies in the construction 
sector experience a sharper decline in leverage relative to unlisted frms, there were no diferential impacts on 
the long-term debt to total assets ratio and the long-term debt to total debt ratio when compared to the aver-
age unlisted frm in the sample (Table  7, column 5). Only listed companies in agricultural industries sufer a 
sharper decline in debt maturity during both the global fnancial crisis and the European debt crisis relative to 
the average unlisted frm. Listed frms in the manufacturing, transport, and telecommunications industries suf-
fer a decline in debt maturity during the global fnancial crisis and European debt crisis, respectively. In all the 
other sectors, there were no material diferences in the debt maturities of listed and unlisted frms during the two 
crises. 
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Table 7. Impact of crisis on listed companies and non-listed companies. 

All Manufacturing Agriculture Mining Construction Telecoms Wholesale Retail Services 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 

Panel A: TD/TA 

β – Listed∗ −0.0703∗∗∗ −0.0817∗∗∗ −0.0923∗∗ −0.0439 −0.0813∗∗∗ −0.0389∗ −0.0447 −0.0719∗∗∗ −0.0396∗∗ 

GF Crisis 
(0.00603) (0.00893) (0.0283) (0.0295) (0.0232) (0.0177) (0.0228) (0.0217) (0.0136) 

∅ – Listed∗ −0.0332∗∗∗ −0.0373∗∗∗ −0.0347∗∗ 0.00618 −0.0278∗ −0.0494∗∗∗ −0.0000534 −0.0284∗ −0.0312∗∗∗ 

EU Debt 
Crisis 

(0.00333) (0.00465) (0.0133) (0.0192) (0.0125) (0.0122) (0.0138) (0.0139) (0.00844) 
adj. R-sq 0.056 0.059 0.081 0.039 0.097 0.053 0.075 0.060 0.038 
N 1,279,266 433,216 38,160 9631 86,819 82,274 305,856 84,367 238,943 

Panel B: LTD/TA 

β – Listed∗ −0.0224∗∗∗ −0.0260∗∗∗ −0.0350∗∗ −0.00173 −0.0184 −0.0213∗ −0.0111 −0.0269∗ −0.0157∗ 

GF Crisis 
(0.00317) (0.00476) (0.0120) (0.0160) (0.0116) (0.0107) (0.0121) (0.0109) (0.00769) 

∅ – Listed∗ −0.0124∗∗∗ −0.0101∗∗∗ −0.0336∗∗∗ 0.000695 −0.00278 −0.0243∗∗ −0.00184 −0.0270∗∗∗ −0.0144∗ 

EU Debt 
Crisis 

(0.00206) (0.00285) (0.00779) (0.0119) (0.00767) (0.00855) (0.00659) (0.00778) (0.00571) 
adj. R-sq 0.046 0.051 0.073 0.037 0.023 0.078 0.045 0.061 0.035 
N 1,279,266 433,216 38,160 9631 86,819 82,274 305,856 84,367 238,943 

Panel C: LTD/TD 

β – Listed∗ −0.0191∗∗ −0.0265∗∗ −0.0599∗ 0.00709 0.00293 −0.0406 −0.00280 0.00877 −0.00598 
GF Crisis 

(0.00704) (0.0101) (0.0268) (0.0416) (0.0226) (0.0251) (0.0334) (0.0351) (0.0173) 
∅ – Listed∗ −0.0158∗∗∗ −0.00990 −0.0655∗∗∗ −0.0135 −0.00563 −0.0491∗∗ −0.00673 −0.0150 −0.0108 
EU Debt 
Crisis 

(0.00403) (0.00534) (0.0168) (0.0186) (0.0128) (0.0182) (0.0143) (0.0209) (0.0122) 
adj. R-sq 0.039 0.047 0.059 0.031 0.021 0.063 0.041 0.055 0.029 
N 1,266,218 428,239 37,731 9476 85,982 81,364 303,002 83,600 236,824 

Note: The table presents the results of the leverage equation: Yijt =∝ +Xijt ϕ + δ × GF crisis +   × Euro debt crisis + θ × Listed + β × Listed × 
GF crisis + ∅ ×  Listed × Euro debt crisis + ωi + t + εit . 

Yijt is the dependent variable (either total debt to total assets ratio, long term debt to total assets ratio or long-term debt to total debt ratio) for 
firm i in country j at time t. Xijt is a vector of control variables for firm i in country j at time t. ωi is a set of firms fixed effects to capture firm 
heterogeneity and t captures time fixed effects. GF crisis is a dummy variable for the 2008/09 global financial crisis, Euro debt crisis is a dummy 
indicator variable for the European debt crisis of 2010/11. The coefficients of interest are β and ∅ which capture the behaviour of firms’ capital 
structures in response to the global financial crisis and the European debt crisis, respectively. εit is a firm level residual. The results are estimated 

∗∗using fixed effects and Driscoll and Kraay standard errors. Asterisks ∗ , , ∗∗∗ represents statistical significance at the 5%, 1% and 0.1% level. 
Coefficients for control variables are excluded for brevity. 

5.4. Country characteristics and institutional environments 

On average, SMEs in G7 and high-income countries in Europe experience less severe declines in leverage rel-
ative to larger frms during the two crises. However, SMEs in upper-middle-income and lower-middle-income 
countries experience a sharp decline in their total debt to total assets ratios relative to large countries (see Table 
8, column 1) during the same period. The results show that in countries with strong institutional environments 
characterised by competitive banking systems, deeper fnancialmarkets, strong insolvency frameworks and rules  
that make it easy to sue shareholders and directors, SMEs face less severe declines in total leverage relative to 
large companies during both crises. However, in countries with poor information disclosure rules, poor con-
tract enforcement systems, and longer time lags in enforcing contracts, SMEs face a larger reduction in leverage 
relative to large frms. In countries with weak institutional environments, an increase of one standard deviation 
in contract enforcement time results in an average decline in total leverage of approximately 0.7% among SMEs 
compared to only 0.3% among large frms. 



16 Table 8. Impact of country characteristics capital structure of SMEs relative to large firms across different industries during the global financial crisis and European debt crisis (Total financial debt to 
total assets). 

All Manufacturing Agriculture Mining Construction Telecoms Wholesale Retail Services 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 

β – Systemic Banking Crisis 0.0618∗∗∗ 0.0444∗∗∗ 0.1330∗∗∗ 0.0207 0.0240 0.0617∗∗∗ 0.0781∗∗∗ 0.0542∗∗ 0.0387∗∗∗ 

∅ – Systemic Banking Crisis 0.0198∗∗∗ 0.0192∗∗∗ 0.0380∗∗ −0.0002 −0.0006 0.0200∗ 0.0181∗∗∗ 0.0347∗∗∗ 0.0208∗∗ 

β – Portugal, Italy, Greece, Spain 0.0160∗∗∗ 0.0146∗∗∗ 0.0468∗∗ 0.0268 0.0226∗∗∗ 0.0270∗∗∗ 0.0133∗∗∗ 0.0242∗∗ 0.0031 
&Ireland 

∅ – Portugal, Italy, Greece, Spain 0.0080∗∗∗ 0.0116∗∗∗ 0.0093 0.0095 0.0083 0.0150∗∗ −0.0005 0.0226∗∗∗ −0.0016 
&Ireland 

β – Bank competition 0.0087∗∗∗ 0.0008 0.0418∗∗ −0.0079 −0.0123 −0.0051 0.0246∗∗∗ 0.0103 −0.0031 
∅ – Bank competition 0.0029∗∗ 0.0013 0.0057 −0.0276 −0.0026 −0.0067 0.0077∗∗∗ 0.0097∗ −0.0040 
β – Bank competition-Lerner index −0.0187∗∗ 0.0511∗∗∗ −0.0195 0.0515 0.0911∗∗∗ 0.0639∗∗ −0.0207∗ −0.0091 0.0095 
∅ – Bank competition-Lerner index −0.0124∗∗ 0.0268∗∗∗ −0.0037 0.0883 0.0531∗∗ 0.0535∗∗ −0.0002 −0.0077 0.0016 
β – Financial system depth 0.0295∗∗∗ 0.0261∗∗∗ 0.0301 0.0785∗∗ 0.0263∗∗ 0.0428∗∗∗ 0.0352∗∗∗ 0.0201 0.0166∗ 

∅ – Financial system depth 0.0093∗∗∗ 0.0100∗∗ 0.0002 0.0351 0.0073 0.0207∗∗∗ 0.0047∗ 0.0145∗ 0.0126∗∗ 

β – Resolving insolvency 0.0010∗∗∗ 0.0009∗∗∗ 0.0024∗∗∗ 0.0019∗∗ 0.0007∗∗∗ 0.0009∗∗∗ 0.0011∗∗∗ 0.0008∗∗ 0.0008∗∗∗ 

∅ – Resolving insolvency 0.0003∗∗∗ 0.0003∗∗∗ 0.0011∗∗∗ 0.0012∗ −0.0001 0.0003∗ 0.0003∗∗∗ 0.0003∗ 0.0004∗∗∗ 

β – Strength of Insolvency framework 0.0008 0.0022∗ −0.0015 0.0143∗ 0.0081∗∗∗ 0.0015 −0.0023∗∗ 0.0046∗ 0.00171 
∅ – Strength of Insolvency framework −0.0004 −0.0003 0.0013 0.0130∗ 0.0036∗ 0.0010 −0.0020∗∗ 0.0025 −0.0013 
β – Ease of shareholder suit 0.0010∗∗∗ 0.0008∗∗∗ 0.0022∗∗ 0.0005 0.0007∗ 0.0016∗∗∗ 0.0011∗∗∗ 0.0012∗∗ 0.0011∗∗∗ 

∅ – Ease of shareholder suit 0.0003∗∗∗ 0.0004∗∗∗ 0.0005 0.0007 −0.0001 0.0002 0.0002∗∗ 0.0005∗ 0.0005∗∗ 

β – Extent of director liability 0.0006∗∗∗ 0.0010∗∗∗ −0.0003 0.0023∗∗ 0.0005 0.0007∗ 0.0003∗∗ 0.0001 0.0006∗∗ 

∅ – Extent of director liability 0.0002∗∗∗ 0.0004∗∗∗ 0.0003 0.0014∗ −0.0001 0.0004 −0.00001 0.0002 0.0003 
β – Extend of corporate disclosure −0.0004∗∗∗ −0.0006∗∗∗ −0.0010∗ −0.0003 −0.0005∗ −0.0002 −0.0006∗∗∗ −0.0007∗∗ 0.0004∗∗ 

∅ – Extend of corporate disclosure −0.00002 −0.0001 −0.0002 0.0005 −0.0002∗ 0.0000 −0.0000 −0.0004∗∗ 0.0004∗∗∗ 

β – Contract enforcement −0.0001∗∗ 0.0001 −0.0007 0.0002 −0.0001 −0.0006∗ −0.0005∗∗∗ −0.0004 −0.0001 
∅ – Contract enforcement −0.0002∗∗∗ −0.0001∗ 0.0003 −0.0005 −0.0002 −0.0004∗ −0.0003∗∗∗ −0.0003 −0.0001 
β – Contract enforcement time 0.0000 −0.00001∗ 0.0000 −0.0000 −0.0000 0.00002∗ 0.00001∗∗∗ 0.0000 −0.0000 
∅ – Contract enforcement time −0.00001∗∗∗ 0.0000 −0.0000 0.0000 0.0000 0.00001 0.00001∗ 0.0000 −0.0000 
β – G7 Countries 0.0044∗ −0.0017 −0.0168 0.0333 −0.0102 0.0001 0.0095∗∗ 0.0040 0.0151∗ 

∅ – G7 Countries 0.0094∗∗∗ 0.0082∗∗∗ −0.0031 0.0280 0.0030 0.0099 0.0058∗∗ 0.0083 0.0203∗∗∗ 

β – High Income countries 0.0049∗∗∗ 0.0024 −0.0124 −0.0187 −0.0038 0.0135∗ 0.0103∗∗ 0.0001 0.00401 
∅ – High Income countries 0.0039∗∗∗ 0.0048∗∗ −0.0109 −0.0175 0.0022 0.0022 0.0085∗∗∗ 0.0074∗ −0.0005 
β – Upper middle-income countries −0.0259∗∗∗ −0.0190 −0.0607∗∗ −0.0849∗ 0.0434∗ −0.0311 −0.0560∗∗∗ −0.0160 0.0224 
∅ – Upper middle-income countries −0.0079∗ −0.0182∗ −0.0282∗ −0.0423 0.0263∗ −0.0043 −0.0219∗∗∗ −0.0338∗ 0.00604 

Note: In addition to the firm level control variables (i.e. size, tangibility, profitability, cash ratios, and sales to total assets ration) we also include the natural logarithm of real GDP as a control variable in 
the regressions. 

The table presents results of a leverage equation: Yijt = ∝i + δ × GF crisis +   × Euro debt crisis + τ0 × GF crisis × CCj + τ1 × Euro debt crisis × CCj + β × SMEij × GF Crisis × CCj + ∅ ×  SMEij × 
EU debt crisis × CCj + ϕXijt + t + εijt . 

where the dependent variable Yijt represents the total financial debt to total assets of firm i in country j at time t, GF Crisis is a dummy variable for the global financial crisis of 2008–2009, Euro debt crisis 
is a binary variable representing the European debt crisis of 2010–2011, SME is a dummy variable equal to 1 if the firm is categorised as a small to medium enterprise (i.e. if it employs less than 100 
people), CCj represents the country characteristics of country j, and Xijt is a vector of firm level control variables for firm i in country j at time t. ∅, δ,   , β , ∅, τ0, τ1 and ϕ are parameters to be estimated. 
The parameters of interest in this table are β and ∅, where the coefficient β represents the impact of the global financial crisis on SMEs where the country has characteristic CC, and the coefficient ∅ 

∗∗ ∗∗∗is the impact of the European debt crisis on SMEs in countries with country characteristics CC. The results are estimated using fixed effects and Driscoll and Kraay standard errors. Asterisks ∗ , , 
represents statistical significance at the 5%, 1% and 0.1% level. Coefficients for control variables and for the average effects of the global financial crisis and the European debt crisis are excluded for 
brevity. 
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Our results (Table 8, columns 2–9) also show that the presence of bank competition, deeper fnancial systems, 
strong insolvency frameworks and strong rules for investor protection and corporate governance result in lower 
declines in leverage for SMEs relative to large frms in the manufacturing, agriculture, construction, transport, 
telecommunications, and wholesale industries during both crises.10 

Results in (Table 9) also show that in concentrated banking markets, SMEs in the manufacturing, wholesale, 
and retail industries experience a much lower decline in debt maturity than the average large frm. The positive 
relationship between bank concentration and leverage, and bank concentration and debt maturity seem to be 
consistent with Gonzalez  and González (2008), who argue that bank concentration substitutes for creditor pro-
tection and asset tangibility to reduce agency problems between managers and shareholders. We also fnd that, 
in countries with strong insolvency frameworks and resolution regimes, high extent of director liability, ease of 
shareholder suit, and deeper fnancial markets, SMEs experience a lesser impact of both the global fnancial cri-
sis and the European debt crisis. However, in countries with longer time frames in contract enforcement, SMEs 
face a steeper decline in their long-term debt to total assets ratio than large frms during both the global fnancial 
crisis and the European debt crisis. This efect seems to be prevalent among SMEs in the manufacturing, retail, 
and wholesale industries. 

We also fnd that for countries that directly faced sovereign debt crises, that is, Portugal, Italy, Ireland, Greece 
and Spain, SMEs in the manufacturing industry experience an increase in total leverage and a steeper decline in 
their long-term debt to total assets ratios and debt maturity relative to large frms. This result seems to suggest 
that in these countries banks specialise in lending at shorter maturities to SMEs and that this role becomes much 
more important during periods of fnancial crisis (Diamond 1991). 

Table 10 column 1 highlights that in G7 countries, high-income countries, countries that previously sufered 
systemic banking crisis, countries with long times for contract enforcement, competitive banking systems; SMEs 
experience a steeper decline in debt maturity relative to the average large frm during the global fnancial crisis 
and the European debt crisis. This seems protracted for SMEs in manufacturing, construction, wholesale, and 
services industries. Our fndings seem to suggest that SMEs make use of pre-negotiated credit lines during times 
of fnancial crises, and that banks play a key role in providing credit during times of turmoil. Our results appear 
to be consistent with Campello, Graham, and Harvey (2009; 2012) and Ivashina and Scharfstein (2008) who fnd  
an increase in ‘just in case’ draw downs on credit lines during the global fnancial crisis. 

In upper-middle-income countries, there were no signifcant diferences in the decline in the debt maturity of 
SMEs and large frms during both the global fnancial crisis and European debt crisis, except for SMEs in agricul-
tural industries that experienced a 3.24 percentage point decline in debt maturity relative to large frms during 
the European debt crisis (see Table 10 columns 3).Our results suggest that frms in themanufacturing andwhole-
sale industries are more responsive to changes in country and institutional characteristics than those in other 
industries. Overall, these results show that the global fnancial crisis and European debt crisis have diferential 
impacts across industries, frms of diferent sizes and countries with diferent institutional characteristics. 

5.5. Dynamic efects 

In this section, we estimate the dynamic adjustment of capital structure across diferent industries for SMEs 
relative to large frms in our sample, using Flannery and Hankins’ (2013) partial adjustment model. The partial 
adjustment model takes the following form: 

Yi,t = ∝0 + (1 − λ)Yi,t−1 + βXi,t + ωi + t + θZi,t−1 + εi,t (5) 

where Zi,t−1 is a vector of variables that infuence the speed of adjustment, λ, towards the target leverage, and β 
and θ are composite parameters. The model is estimated using Blundell and Bond’s (1998) generalised method of 
moments (GMM) which controls for possible endogeneity problems. Similar to Aybar-Arias, Casino-Martinez, 
and Lopez-Gracia (2012), we consider size to be a factor that infuences the speed of adjustment. 

Our results in Table 11 show that while the global fnancial crisis results in a slowdown in the speed of adjust-
ment towards target leverage, SMEs tend to adjust faster relative to large frms. SMEs in the mining, wholesale, 
and services sectors seem to actively adjust their leverage levels relative to large frms during the global fnancial 
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Table 9. Impact of country on characteristics capital structure of SMEs relative to large firms across different industries during the global financial crisis and European debt crisis (Long term debt to 
total assets). 

All Manufacturing Agriculture Mining Construction Telecoms Wholesale Retail Services 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 

β – Systemic Banking Crisis 0.0044∗ 0.0021 0.0349∗∗ −0.0443∗∗ −0.0013 0.0003 0.0076∗∗ 0.0046 −0.0010 
∅ – Systemic Banking Crisis 0.0006 −0.0031 0.0175∗ −0.0074 0.0033 0.0028 0.0006 0.0007 0.0014 
β – Portugal, Italy, Greece, Spain −0.0035∗∗ −0.0040 0.0103 −0.0139 −0.0069 0.0053 −0.0027 −0.0054 −0.0079 
&Ireland 

∅ – Portugal, Italy, Greece, Spain −0.0022∗∗ −0.0050∗∗∗ 0.0092 −0.0100 −0.0012 0.0058 −0.0017 −0.0025 −0.0013 
&Ireland 

β – Bank competition −0.0026∗ −0.0034 0.0154 −0.0225 0.0020 −0.0056 −0.0018 −0.0104∗ −0.0007 
∅ – Bank competition −0.0041∗∗∗ −0.0057∗∗∗ −0.0048 −0.0079 −0.0013 −0.0031 −0.0027∗∗ −0.0109∗∗∗ −0.0017 
β – Bank competition-Lerner index 0.0096∗ 0.0167∗ 0.0181 0.0752 −0.0025 0.0184 0.0089 0.0415∗ −0.0087 
∅ – Bank competition-Lerner index 0.0105∗∗∗ 0.0209∗∗∗ 0.0433 −0.0085 0.0097 0.0003 0.0070 0.0359∗∗ −0.0077 
β – Financial system depth 0.0063∗∗∗ 0.0053 −0.0106 −0.0151 −0.0012 0.0262∗∗∗ 0.0089∗∗∗ 0.0121 0.0013 
∅ – Financial system depth 0.0030∗∗∗ 0.0005 0.0105 −0.0155 0.0008 0.0131∗∗ 0.0046∗∗∗ 0.0058 −0.0005 
β – Resolving insolvency 0.0003∗∗∗ 0.0003∗∗∗ 0.0007∗∗ 0.0000 0.0002∗ 0.0003 0.0003∗∗∗ 0.0001 0.0002∗ 

∅ – Resolving insolvency 0.0002∗∗∗ 0.0002∗∗∗ 0.0005∗∗∗ 0.0004 0.0001 0.0001 0.0002∗∗∗ 0.0002∗ 0.0001 
β – Strength of Insolvency framework 0.0024∗∗ 0.0031∗∗∗ 0.0032 0.0050 0.0033∗ 0.0061∗∗∗ 0.0016∗∗ −0.0016 0.0024 
∅ – Strength of Insolvency framework 0.0009∗∗ 0.0012 −0.0001 0.0039 0.0018 0.0031∗ 0.0009∗ −0.0011 0.0000 
β – Ease of shareholder suit 0.0003∗∗∗ 0.0004∗∗∗ 0.0009 0.0001 0.0003 0.0003 0.0001 −0.0000 0.0005∗∗ 

∅ – Ease of shareholder suit 0.0001∗ 0.0002∗ −0.0000 0.0004 0.0000 0.0000 0.0000 0.0000 0.0002 
β – Extent of director liability 0.0003∗∗∗ 0.0004∗∗∗ −0.0006 0.0009∗ 0.0002 0.0003 0.0004∗∗∗ 0.0001 0.0001 
∅ – Extent of director liability 0.0002∗∗∗ 0.0003∗∗∗ 0.0000 0.0002 0.0001 −0.0000 0.0002∗∗∗ 0.0003∗ −0.0000 
β – Extend of corporate disclosure −0.0001 −0.0002∗ −0.0001 −0.0003 −0.0001 −0.0001 −0.0000 −0.000 0.0001 
∅ – Extend of corporate disclosure 0.0004∗ −0.0000 −0.0000 −0.0001 −0.0000 0.0000 0.0001∗∗ 0.0000 0.0000 
β – Contract enforcement 0.0001∗∗ 0.0001 0.0000 0.0003 0.0003∗ −0.0003 0.0002∗∗ 0.0000 0.0002 
∅ – Contract enforcement −0.0000 0.0000 −0.0001 −0.0002 0.0001 −0.0004∗∗ −0.0000 0.0002 −0.0000 
β – Contract enforcement time −0.0008∗∗∗ −0.0006∗ −0.0000 −0.0000 −0.0002∗ 0.0000 −0.0001∗∗∗ −0.0000 −0.0000 
∅ – Contract enforcement time −0.0005∗∗∗ −0.0009∗∗∗ −0.0000 −0.0000 −0.0000 0.0000 −0.0004∗∗ −0.0001∗∗∗ 0.0000 
β – G7 Countries  −0.0064∗∗∗ −0.0096∗∗∗ −0.0212 −0.0102 −0.0068 −0.0014 −0.0061∗∗∗ 0.0046 0.0000 
∅ – G7 Countries  −0.0047∗∗∗ −0.0074∗∗∗ −0.0015 0.00371 −0.0070∗∗ 0.0008 −0.0034∗∗∗ −0.00335 −0.0013 
β – High Income countries −0.0021∗ −0.0052∗∗∗ −0.0011 −0.0412∗∗ −0.0050 −0.0019 −0.0020 −0.00214 0.0044 
∅ −  High Income countries −0.0026∗∗∗ −0.0037∗∗∗ 0.0001 −0.0285∗∗ −0.0006 −0.0021 −0.0041∗∗ −0.00398 0.0009 
β – Upper middle-income countries 0.0018 0.0051 −0.0072 −0.0005 0.0139 −0.0143 0.0030 −0.0254∗ 0.0092 
∅ – Upper middle-income countries 0.0003 0.0043 −0.0217∗∗ 0.0078 0.0128∗ 0.0103 −0.0034 −0.0155∗ 0.0059 

Note: The table presents results of a leverage equation: Yijt = ∝i + δ × GF crisis +   × Euro debt crisis + τ0 × GF crisis × CCj + τ1 × Euro debt crisis × CCj + β × SMEij × GF Crisis × CCj + ∅ ×  
SMEij × EU debt crisis × CCj + ϕXijt + t + εijt . 

where the dependent variable Yijt represents the long-term debt to total assets of firm i in country j at time t, GF Crisis is a dummy variable for the global financial crisis of 2008–2009, Euro debt crisis 
is a binary variable representing the European debt crisis of 2010–2011, SME is a dummy variable equal to 1 if the firm is categorised as a small to medium enterprise (i.e. if it employs less than 100 
people), CCj represents the country characteristics of country j, and Xijt is a vector of firm level control variables for firm i in country j at time t. ∅, δ,   , β , ∅, τ0, τ1 and ϕ are parameters to be estimated. 
The parameters of interest in this table are β and ∅, where the coefficient β represents the impact of the global financial crisis on SMEs where the country has characteristic CCj , and the coefficient ∅ 

∗∗ ∗∗∗is the impact of the European debt crisis on SMEs in countries with country characteristics CC. The results are estimated using fixed effects and Driscoll and Kraay standard errors. Asterisks ∗ , , 
represents statistical significance at the 5%, 1% and 0.1% level. Coefficients for control variables and for the average effects of the global financial crisis and the European debt crisis are excluded for 
brevity. 
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Table 10. Differential impact of the global financial crisis and the European debt crisis on the long-term debt to total debt ratios of SMEs relative to large firms in countries with different country 
characteristics (Debt Maturity). 

All Manufacturing Agriculture Mining Construction Telecoms Wholesale Retail Services 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 

β – Systemic Banking Crisis −0.0075∗ −0.0083 0.0010 −0.1230∗∗ −0.0082 −0.0106 −0.0012 −0.0095 −0.0164 
∅ – Systemic Banking Crisis −0.0032 −0.0095∗ 0.0047 −0.0218 0.0107 0.0035 −0.0016 −0.0067 −0.0047 
β – Portugal, Italy, Greece, Spain −0.0115∗∗∗ −0.0111∗∗ −0.0259 −0.0238 −0.0244∗∗∗ 0.0025 −0.0057∗ −0.0110 −0.0298∗∗∗ 

&Ireland 
∅ – Portugal, Italy, Greece, Spain −0.0065∗∗∗ −0.0117∗∗∗ 0.0009 −0.0179 −0.0099∗ 0.0053 −0.0022 −0.0041 −0.0094∗ 

&Ireland 
β – Bank competition −0.0069∗∗∗ −0.0072∗ 0.0212 −0.0431 0.0034 −0.0102 −0.0074∗∗ −0.0205∗ −0.00549 
∅ – Bank competition −0.0076∗∗∗ −0.0109∗∗∗ −0.0103 −0.0210 −0.0020 −0.0015 −0.0058∗∗∗ −0.0208∗∗∗ −0.0029 
β – Bank competition-Lerner index 0.0127 0.0150 0.0580 0.1860 −0.0219 0.0307 0.0170 0.0717∗ −0.0055 
∅ – Bank competition-Lerner index 0.0093 0.0266∗∗ 0.0717 0.0250 −0.0047 −0.0208 0.0051 0.0606∗∗ −0.0202 
β – Financial system depth 0.0059∗ 0.0049 −0.0466∗ −0.0507 −0.0079 0.0294∗ 0.0112∗∗∗ 0.0149 0.0008 
∅ – Financial system depth 0.0033∗ −0.0012 0.0108 −0.0351 0.0006 0.0132 0.0075∗∗∗ 0.0072 −0.0021 
β – Resolving insolvency 0.0003∗∗∗ 0.0003∗∗ −0.0002 −0.0008 0.0001 0.0003 0.0003∗∗∗ 0.0000 0.0002 
∅ – Resolving insolvency 0.0002∗∗∗ 0.0003∗∗∗ 0.0006∗ 0.0003 0.0001 0.0002 0.0002∗∗∗ 0.0003∗ 0.0001 
β – Strength of Insolvency framework 0.0042∗∗∗ 0.0055∗∗∗ 0.0024 0.0038 0.0018 0.0083∗∗ 0.0040∗∗∗ −0.0005 0.0035 
∅ – Strength of Insolvency framework 0.0022∗∗∗ 0.0027∗ 0.0013 0.0042 0.0008 0.0047∗ 0.0027∗∗∗ 0.0001 0.0008 
β – Ease of shareholder suit 0.0002∗ 0.0005∗ 0.0015 0.0010 0.0006 0.0003 −0.0000 −0.0005 0.0006 
∅ – Ease of shareholder suit 0.0000 0.0002 −0.0003 0.0005 0.0002 −0.0000 −0.0000 −0.0001 0.0002 
β – Extent of director liability 0.0003∗∗∗ 0.0004∗∗ −0.0014∗ 0.0016 0.0000 0.0000 0.0004∗∗∗ 0.0001 0.0002 
∅ – Extent of director liability 0.0002∗∗∗ 0.0004∗∗∗ −0.0001 0.0003 −0.0000 −0.0003 0.0003∗∗∗ 0.0004∗ −0.0000 
β – Extend of corporate disclosure 0.0000 −0.0000 0.0001 −0.0007 0.0000 −0.0001 0.0001 0.0000 0.0002 
∅ – Extend of corporate disclosure 0.0001∗∗∗ 0.0000 0.0002 −0.0002 0.0001 0.0001 0.0002∗∗∗ 0.0001 0.0001 
β – Contract enforcement 0.0002∗∗ 0.0001 0.0006 −0.0002 0.0005∗ −0.0003 0.0003∗∗∗ 0.0001 0.0005∗ 

∅ – Contract enforcement 0.0000 0.0001 0.0000 −0.0001 0.0003∗ −0.0004 0.0000 0.0002 −0.0000 
β – Contract enforcement time −0.0002∗∗∗ −0.0001∗ −0.0000 −0.0000 −0.0002∗ 0.0000 −0.0002∗∗∗ −0.0002∗ −0.0003∗∗ 

∅ – Contract enforcement time −0.0002∗∗∗ −0.0001∗∗∗ −0.0000 −0.0000 −0.0001∗ 0.0000 −0.0001∗∗∗ −0.0026∗∗∗ −0.0000 
β – G7 Countries  −0.0076∗∗∗ −0.0131∗∗∗ −0.0120 −0.0417 −0.0023 −0.0044 −0.0086∗∗ 0.0010 0.0106 
∅ – G7 Countries  −0.0063∗∗∗ −0.0120∗∗∗ −0.0005 −0.0102 −0.0068 0.0016 −0.0028 −0.0067 0.0017 
β – High Income countries −0.0060∗∗∗ −0.0107∗∗∗ −0.0048 −0.0672∗∗ −0.0160∗∗ −0.0000 −0.0052 −0.0026 0.0011 
∅ – High Income countries −0.0042∗∗∗ −0.0058∗∗∗ 0.0071 −0.0390∗ −0.0049 0.0005 −0.0076∗∗∗ −0.0065 −0.0004 
β – Upper middle-income countries 0.0038 0.0162 −0.0166 −0.0004 0.0146 −0.0168 0.0072 −0.0135 0.0160 
∅ – Upper middle-income countries 0.0019 0.0127 −0.0324∗ 0.0194 0.0125 0.0236 −0.0034 −0.0055 0.0061 

Note: The table presents results of a leverage equation: Yijt = ∝i + δ × GF crisis +   × Euro debt crisis + τ0 × GF crisis × CCj + τ1 × Euro debt crisis × CCj + β × SMEij × GF Crisis × CCj + ∅ ×  
SMEij × EU debt crisis × CCj + ϕXijt + t + εijt . 

where the dependent variable Yijt represents the long-term debt to total debt of firm i in country j at time t, GF Crisis is a dummy variable for the global financial crisis of 2008–2009, Euro debt crisis 
is a binary variable representing the European debt crisis of 2010–2011, SME is a dummy variable equal to 1 if the firm is categorised as a small to medium enterprise (i.e. if it employs less than 100 
people), CCj represents the country characteristics of country j, and Xijt is a vector of firm level control variables for firm i in country j at time t. ∅, δ,   , β , ∅, τ0, τ1 and ϕ are parameters to be estimated. 
The parameters of interest in this table are β and ∅, where the coefficient β represents the impact of the global financial crisis on SMEs where the country has characteristic CCj , and the coefficient ∅ 

∗∗ ∗∗∗is the impact of the European debt crisis on SMEs in countries with country characteristics CC. The results are estimated using fixed effects and Driscoll and Kraay standard errors. Asterisks ∗ , , 
represents statistical significance at the 5%, 1% and 0.1% level. Coefficients for control variables and for the average effects of the global financial crisis and the European debt crisis are excluded for 
brevity. 
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crisis and European debt crisis. These results seem to corroborate the ‘dash-to-cash’ phenomenon in Acharya 
and Stefen (2020), which occurs during periods of economic turmoil among frms facing fnancial constraints. 

5.6. Robustness checks 

In our robustness checks, we change the dependent variable for leverage to a broader measure of total leverage 
which is measured by the total non-equity liabilities to total assets ratio and drop the flter of four consecutive 
observations and positive debt issuance. We fnd that our results remain consistent for all leverage regressions. 
We also note that the magnitudes of the coefcients for both the global fnancial crisis and European debt crisis 
become large for both the full sample and each industry (see Table 13, supplemental online). Furthermore, we 
fnd that, on average, SMEs and non-listed frms experience a lesser decline in total leverage relative to large frms 
during both fnancial crises. Like earlier results, we also fnd that SMEs in the agriculture industry faced a steeper 
decline in leverage during both the global fnancial crisis and European debt crisis (see Table 14, supplemental 
online). The result in Table 15, supplemental online confrms the earlier results in Table 7 and show that, except 
for frms in the agriculture industry, the leverage of listed frms fell more than that of unlisted frms during both 
the global fnancial crisis and the European debt crisis. Similar to Campello et al. (2012), we also use a larger 
employee threshold of 250 employees for defning SMEs and re-examine the impact of this on our results. We 
also fnd that the results for leverage remain relatively unchanged, even when we consider the efect of country 
and institutional characteristics (see Table 16, supplemental online). Our robustness tests show that changes in 
the defnition  of  leverage, sample size or changes  in the defnition  of SMEs do not change the  results of how  
the global fnancial crisis and the European debt crisis impact SMEs relative to large frms, nor of the efect of 
institutional and country characteristics in attenuating the impact of fnancial crises on SMEs. Furthermore, 
the results of our rolling regressions (see Tables 17, supplemental online and 18, supplemental online) for  the  
leverage and debt maturity of SMEs relative to large frms during the crises periods seem consistent with our 
earlier fndings and show that the coefcients for the SMEs variables tend to vary throughout the sample. This  
is also confrmed by the Chow test results for structural breaks in Table 19, supplemental online. 

5.7. Limitations of the study and suggestions for further research 

A major challenge we encounter in this dataset is attrition bias; many frms tend to fall out of the sample because 
of either insolvency or a lack of fnancial reporting data, particularly for private frms that voluntarily report 
their results. In addition, our fltering method may induce survival bias in the regression results; however, we 
run several robustness checks wherein we change the flter from four consecutive observations to all frms with 
at least two consecutive observations. We fnd that our results generally remained consistent for diferent fl-
ter levels. However, survivorship and attrition bias cannot be ruled out as having some degree of efect on the 
estimates. 

Furthermore, our sample consisted of companies from Western and Eastern Europe. As a result, diferences in 
reporting standards between countries induce measurement bias in our estimated results. Although we fltered 
out countries  with known reporting  weaknesses, it is possible that we did  not completely cure this problem.  
While including private frms in the sample helps enrich the study, it is not possible to use market variables 
as controls in the regressions, which might induce a missing variable problem. However, we use several frm-
level control variables and macroeconomic variables to reduce this bias. Lastly, our results may be plagued by 
endogeneity problems between our dependent variable and our frm-level control variables. To limit the degree 
of endogeneity, we include macroeconomic variables in our regressions. In addition, we run GMM regressions 
to examine the capital structure dynamics of frms across diferent industries, which helps us capture potential 
feedback efects. We fnd that our results remain largely consistent, even when we consider capital structure 
dynamics during periods of fnancial crisis. 

Further studies should consider directly examining the impact of dislocations in the funding markets as 
measured by disparities in the covered interest rate parity relations, disparities in spreads between the FX swap 
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Table 11. Dynamic adjustment of leverage across industries. 

Manufacturing Agriculture Mining Construction Telecomms Wholesale Retail Services 
TDTA TDTA TDTA TDTA TDTA TDTA TDTA TDTA 

TDTAi,t−1 0.182∗∗∗ 0.532∗∗∗ 0.262∗∗∗ 0.326∗ 0.148∗ 0.482∗∗∗ 0.543∗∗∗ 0.552∗∗∗ 

(0.0807) (0.0558) (0.0273) (0.137) (0.0644) (0.0351) (0.0704) (0.0561) 
Size 0.0898∗∗∗ 0.155∗∗∗ 0.0982∗∗∗ 0.0884∗∗∗ 0.0832∗∗∗ 0.0903∗∗∗ 0.0995∗∗∗ 0.141∗∗∗ 

(0.00297) (0.00210) (0.000957) (0.00614) (0.00219) (0.00126) (0.00238) (0.00171) 
Tangibility 0.00699 0.0366∗∗∗ 0.0446∗∗∗ 0.0337 0.00279 0.0188∗∗∗ 0.0401∗∗∗ 0.0450∗∗∗ 

(0.0121) (0.00522) (0.00289) (0.0247) (0.00588) (0.00366) (0.00717) (0.00312) 
ROA 0.100∗∗∗ 0.242∗∗∗ 0.127∗∗∗ 0.117∗∗∗ 0.0220∗∗ 0.119∗∗∗ 0.0823∗∗∗ 0.166∗∗∗ 

(0.0110) (0.00877) (0.00342) (0.0222) (0.00739) (0.00477) (0.00722) (0.00477) 
Cash ratio −0.341∗∗∗ −0.341∗∗∗ −0.297∗∗∗ −0.277∗∗∗ −0.336∗∗∗ −0.294∗∗∗ −0.328∗∗∗ −0.335∗∗∗ 

(0.0165) (0.00897) (0.00399) (0.0252) (0.00906) (0.00572) (0.0107) (0.00498) 
Sales to Assets −0.0291∗∗∗ −0.00590∗∗∗ −0.00818∗∗∗ 0.000771 −0.00428∗∗∗ −0.00214∗∗ −0.00492∗∗∗ −0.00714∗∗∗ 

(0.00332) (0.00129) (0.000704) (0.00132) (0.000824) (0.000661) (0.00104) (0.000421) 
∅1×SME×TDTAi,t−1 −0.0141∗ −0.0372∗∗∗ −0.0196∗∗∗ −0.0278∗∗∗ −0.0164∗∗∗ −0.0357∗∗∗ −0.0372∗∗∗ −0.0385∗∗∗ 

(0.00599) (0.00319) (0.00157) (0.00780) (0.00388) (0.00199) (0.00406) (0.00332) 
∅2 × SME × GFCrisis × TDTAi,t−1 0.00632 0.00216 0.00217∗∗ 0.00982 0.000315 −0.000169 0.00236 0.00241∗ 

(0.00409) (0.00144) (0.000832) (0.0114) (0.00225) (0.00163) (0.00212) (0.000975) 
∅3 × SME × EUDebtCrisis × TDTAi,t−1 0.000511 0.0000396 0.000674∗∗∗ 0.000212 0.000424 0.000957∗∗∗ 0.0000330 0.000580∗∗∗ 

(0.000488) (0.000281) (0.000126) (0.00128) (0.000330) (0.000242) (0.000332) (0.000146) 
GF crisis 0.0572∗ 0.0468∗∗∗ 0.00267 −0.0809 0.0497∗∗ 0.0439∗∗∗ 0.0273 0.0444∗∗∗ 

(0.0275) (0.0135) (0.00533) (0.0414) (0.0152) (0.00781) (0.0156) (0.00936) 
EU debt crisis 0.0726∗∗∗ 0.0634∗∗∗ 0.0220∗∗∗ 0.0104 0.0526∗∗∗ 0.0431∗∗∗ 0.0495∗∗∗ 0.0656∗∗∗ 

(0.00335) (0.00234) (0.000806) (0.00616) (0.00229) (0.00155) (0.00254) (0.00140) 
Test specification 
Wald 1 – p values 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wald 2 – p values 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
AR1 – Z stat −2.07 11.43 12.67 −3.43 −3.92 17.03 −9.59 −11.48 
AR2 – Z stat −4.81 1.42 0.09 1.39 −1.39 −1.30 0.48 0.50 
Sargan – p value 0.000 0.250 0.146 0.561 0.384 0.137 0.214 0.119 
N 25,046 52,416 272,218 5970 50,586 142,987 50,092 188,512 

Note: Results in this table show the dynamic partial adjustment model of the following form: 
Yi,t = ∝0 + (1 − λ)Yi,t−1 + βXi,t + ωi + t + θZi,t−1 + εi,t . 
Where Zi,t−1 is vector of variables that influence the speed of adjustment, λ is the speed of adjustment towards target leverage, and β amd θ are composite parameters. 
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and Libor funding markets, and dislocations in the markets for infation-linked bonds, on the speed of adjust-
ment of frms with diferent ownership structures, sizes, listing status, and operating in countries with diferent 
institutional environments. 

6. Conclusion 

This study examines the impact of the global fnancial crisis of 2008–2009 and the European sovereign debt 
crisis of 2010–2011 on the capital structure of frms of diferent sizes, and listing statuses across diferent indus-
try groups in Europe. The study also seeks to establish whether country and institutional factors amplify or 
help attenuate the impact of the global fnancial crisis and European debt crisis on the capital structures of 
frms in Europe. We control for frm-level heterogeneity, time fxed efects, and other frm level demand-related 
determinants of capital structure. We fnd that both the global fnancial crisis of 2008–2009 and the Euro-
pean debt crisis of 2010–2011 result in sharp declines in leverage, long-term debt and debt maturity of frms 
in Europe. However, contrary to popular belief, we fnd that SMEs, and private frms or non-listed frms experi-
ence smaller declines in leverage relative to large frms during both the global fnancial crisis and European 
debt crisis. We also fnd that this efect is persistent across industries other than the agriculture and min-
ing. In the agriculture industry, SMEs experienced much larger declines in leverage, long-term debt, and debt 
maturity relative to large frms during both the global fnancial crisis and European debt crisis. In the min-
ing sector, we observe that SMEs faced sharp reduction in long term debt and debt maturity during the global 
fnancial crisis but there were no diferential efects between SMEs and large frms during the European debt 
crisis. We also fnd that listed frms experience much sharper declines in leverage, long-term debt, and debt 
maturity, relative to non-listed frms. We also fnd that these efects are persistent in agricultural and man-
ufacturing industries. However, there were no signifcant diferences in leverage, long-term debt, and debt 
maturity between listed and non-listed frms during both the global fnancial crisis and European debt cri-
sis. Our results also show that in countries with deep fnancial systems, concentrated banking sectors, and 
strong insolvency and resolution frameworks, SMEs in the manufacturing, mining, construction, transport, 
and telecommunications industries face less steep declines in leverage relative to large frms. We fnd evidence 
that institutional factors such as stronger corporate governance systems, insolvency frameworks, and bank-
ing sector competition assist in reducing the impact of fnancial crises on SME funding. Surprisingly, we fnd 
that in concentrated banking markets, SMEs obtain short term fnance during both the global fnancial cri-
sis and the European debt crisis. Our results s suggest that banks play a unique role in SME fnancing in 
Europe. 

7. Message of the study 

The message of our study is that frms in diferent industries respond diferently to fnancial crises, which tend 
to impact capital supply channels. In periods of fnancial crisis, SMEs experience an increase in leverage and a 
decline in debt maturity, which tend to refect reliance on short-term debt (most likely precontracted lines of 
credit). This implies that banking institutions tend to play a signifcant role in providing crucial funding to SMEs 
during periods of stress. Moreover, SMEs in countries with stronger institutional environments tend to be more 
resilient to funding shocks that restrict or disrupt their access to fnance. 

8. Message to policy makers 

Strengthening institutional frameworks for insolvency, bank resolution, governance etc., helps build the 
resilience of SMEs to fnancial stress, particularly emerging from fnancial crises that impact capital supply 
channels. 

Notes 

1. In addition, Giebel and Kraft (2019) using data for German frms show that the global fnancial crisis had diferential impact on 
the investment behaviour of innovative frms that rely on external fnance relative to non-innovative frms, and on innovative 
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frms that rely on internal fnance. They show that innovative frms sufer the most in terms of access to fnancial markets, 
leading to a reduction in capital investments. 

2. Harris and Raviv (1990) note that industries with less opportunities for asset substitution generally have higher leverage ratios. 
3. Reinartz and Schmid (2016) in an examination of worldwide energy utilities fnd evidence  of  a positive relationship between  

higher production fexibility and leverage. This implies that in industries where production volumes can be quickly, easily, and 
efciently reduced to avoid operational losses when price falls below marginal costs, frms may operate with higher levels of 
leverage relative to other industries. 

4. We discuss the results of these estimations under robustness tests. 
5. Welch (2011) proposes the  use of total  non-equity  liabilities to assets ratio  as an  alternative to the  narrow  leverage  measures.  

We use this measure in our robustness tests provided in Table 11. 
6.  However,  one drawback of this model  is that it requires  a large  T and a large N sample. Although our N is fairly large, the sample 

is only for a 17-year period. 
7. Coefcients on the control variables seem to support both the pecking order and the trade-of theories of capital structure. 

Firms size is positively related to leverage, consistent with the trade-of theory, whilst the proftability and the cash ratio are 
negatively related to leverage as suggested by the pecking order theory. However, the coefcients on growth opportunities seem 
to be inconsistent with expectations. 

8. A formal test of the magnitude of the coefcient shows that there are no material diferences in the impact of the global fnan-
cial crisis and the European debt crisis on the long-term debt to total asset ratios of frms in the construction, transport and 
telecommunications, and services industries. However, the two crises result in material diferences in debt maturity across all 
industries. 

9. Campello, Graham, and Harvey (2009) note that in the US, constrained frms have pre-contracted credit lines of approximately 
26% of their book asset value whereas unconstrained frms have about 19% of their book asset value as pre-arranged credit. 
During the crisis, 17% of constrained frms draw down their credit lines as a precaution in case banks may deny them credit 
relative to only 6% of unconstrained frms. 

10. This result is consistent with Demirgüç-Kunt, Peria, and Tressel (2020). 
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