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Abstract 

Using a worldwide bank sample from 2000 to 2010, this article analyzes the determinants of bank 

lending behavior during the global financial crisis highlighting the role of bank capital. It reveals that 

the high quality of the bank funding strategy (tier 1 bank capital and retail deposits) and prevalent 

government backing were crucial to continuous bank lending during the crisis period. This effect was 

especially pronounced in non-OECD and BRIC countries. We also point out that, although higher use 

of tier 2 capital and interbank deposits could be important for increased lending during a normal 

period, this did not support lending activities during the financial crisis. The article concludes by 

suggesting that in crisis periods high-quality bank capital is a bank’s competitive strength. 
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1. Introduction 

The global financial crisis of 2008–2012 was propagated through the banking systems 

across the world and triggered unprecedented consequences for the global economy. 

The regulators pushed for enhanced regulation, incorporated in the revised, Basel III 

capital regulatory framework (Basel Committee on Banking Supervision, 2010). As 

Ben Bernanke, chairman of the Federal Reserve, put it, “this framework would require 

banking organizations to hold more and higher quality capital . . . improving the 

resilience of the U.S. banking system in times of stress, thus contributing to the overall 

health of the U.S. economy.”
2
 In Europe, Andrea Enria, chairman of the European 

Banking Authority, hailed improved capital positions of European banks by noting that 

“European banks are now in a stronger position, which should support lending to the 

real economy . . .”
3
 In contrast, bankers strongly objected to this reasoning. Vikram 

Pandit, former CEO of Citigroup, argued that “double-digit ratios will undermine 

lending, slow capital formation, lower demand and restrict growth.”
4
 

This article empirically evaluates whether bank funding structure affects bank lending 

and, in particular, whether the quality of bank capital matters for lending growth. In 

line with the Basel accords, we distinguish between high-quality bank capital—that is, 

tier 1 capital with the highest loss-absorbing capacity—and supplementary tier 2 bank 

capital with a lower loss-absorbing capacity. 

We use annual financial data for banks worldwide from 2000 to 2010 to discern the 

relationships between bank lending and bank capital in normal times and during the 

global financial crisis. Figure 1 provides the first inspection of the role of bank capital 

for bank lending activity. In Figure 1, banks are split in quartiles according to their tier 

1 capital ratio (tier 1 capital per risk-weighted assets). This shows that lending grew 

faster for banks with a high tier 1 capital ratio (a tier 1 capital ratio in the highest 

                                                 
2 Statement by Chairman Ben S. Bernanke, 7 June, 2012,  

http://www.federalreserve.gov/newsevents/press/bcreg/bernanke20120607a.htm 
3 www.eba.europa.eu/News--Communications/Year/2012/Update-implementation-capital-exercise.aspx 
4 Vikram Pandit, We must rethink Basel or growth will suffer, Financial Times, 10 November, 2010.  

http://www.federalreserve.gov/newsevents/press/bcreg/bernanke20120607a.htm
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quartile) than for banks with a low tier 1 capital ratio. 

<Insert Figure 1 here> 

Our findings provide support for the hypothesis that higher quality of the bank funding 

side (i.e., a high tier 1 bank capital ratio, high proportion of customer deposits, and 

prevalent government support) better supports bank lending during crisis times. We 

find that the tier 1 capital ratio positively affected bank loan growth during the global 

financial crisis, and this relation is particularly strong within the subsample of non-

OECD countries and BRIC countries. This indicates that the tier 1 capital ratio helps 

banks overcome periods of distress and maintain or even intensify their lending activity, 

especially for developing countries. In contrast, we generally do not find tier 2 capital 

to have been statistically significantly related to lending growth during the global 

financial crisis, potentially indicating that tier 2 capital does not provide adequate 

support for bank lending activities during a financial crisis. 

Interestingly, we show that during the global financial crisis banks cut back on lending 

more if competing banks had high tier 1 ratios. This indicates that high quality capital 

strengthens the competitive position of a bank in a financial crisis. Our analysis 

confirms the findings in Berger and Bouwman (2013) from the U.S. banking sector and 

extends them to a global setting. In particular, Berger and Bouwman (2013) show that 

capital increases the survival probability and market share of banks. The effect occurs 

at all times for small banks and during banking crises for medium and large banks. Our 

evidence shows that small banks lent more if they had high levels of bank capital, 

whereas large banks lent more in the global financial crisis (but less in normal times) if 

their competing banks had low levels of bank capital. Hence, in a crisis, bank capital 

directly helps small banks whereas large banks gain a competitive advantage against 

weakly capitalized competitors. 

Banks’ funding risks may stem not only from insufficient levels of bank capital, but 

also from an inadequate structure of liabilities that banks took over in times of 

accelerated economic growth and the abundance of liquidity. We find some (limited) 

evidence that interbank deposits negatively affected bank lending during the global 
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financial crisis. Banks tried to compensate for this by turning to more stable funding 

sources, such as retail deposits (European Central Bank, 2011). We find some evidence 

that customer (retail) deposits were sticky and acted as a stable source of funding even 

during the global financial crisis. In particular, we show that customer deposits were 

positively related to loan growth during the global financial crisis. 

During the crisis, banks were largely supported by the governments to overcome 

refinancing difficulties. We control for various aspects of ownership and indirect 

government support. We find a positive impact of government ownership (and 

evidence for a negative impact of foreign ownership) on bank loan growth during the 

global financial crisis. This points to the benefits of government ownership in 

mitigating the credit crunch.
5
 Commercial banks and foreign-owned banks cut back 

bank lending during the global financial crisis, but this effect was statistically 

significant only for a subsamples of non-OECD and BRIC countries, but not for EU 

and OECD countries. 

The remainder of this article is organized as follows. In Section 2 we look at previous 

studies and define the main hypotheses. In Section 3 we describe our data. In Section 4 

we present the empirical model. Section 5 presents and discusses the results. Section 6 

provides several robustness checks. Section 7 concludes the article. 

2. Previous Studies and Development of Hypotheses 

Literature on the impact of bank capital structure on bank lending was scarce prior to 

the global financial crisis from 2008 to 2010 and did not distinguish between tier 1 and 

tier 2 capital. For example, De Haas and Van Lelyveld (2010) analyze micro and macro 

determinants of multinational bank lending, but consider an aggregate equity-to-total-

assets ratio to account for the solvency of individual banks. Gambacorta and Mistruli 

                                                 
5 Although several studies points to the inefficiency of government ownership and benefits of foreign ownership 

on bank efficiency (see, e.g., Berger, Hasan, and Zhou, 2009; Bonin, Hasan, and Wachtel, 2005a, 2005b; Shen and 
Lin, 2012; Shen, Hasan, and Lin, 2014), others stress the negative impact of foreign ownership on the quality of 

governance (e.g., Lensink, Meesters, and Naaborg, 2008) or analyze alternative institutional forms (e.g., Columba, 

Gobacorta, and Mistrulli (2009, 2010) argue that mutual guarantee institutions may alleviate access to finance for 
SMEs).  
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(2004) analyze the role of capital in bank lending behavior and find that well-

capitalized banks can better shield their lending from monetary policy shocks. Lending 

decisions of banks in relation to their capitalization are also addressed in studies by 

Admati, et al. (2010) and Jiménez, et al. (2012), who observe that the global financial 

crisis negatively affected the lending activity of banks, especially those with low 

capital and liquidity ratios. Using a disaggregate measure we confirm that tier 1 bank 

capital (but not tier 2 bank capital) and retail or customer deposits positively affected 

continuous lending during the financial crisis. 

Our article is closely related to one by Gambacorta and Marques-Ibanez (2011), which 

also highlights the positive effect of tier 1 capital on bank lending activities during the 

crisis (see also Brei, Gambacorta, and von Peter, 2013).
6
 Whereas these studies focus 

on selected advanced economies, we extend some of their perspectives to include 

worldwide data from 131 countries because our focus shifts beyond the biggest banks, 

given that the overwhelming majority of European and U.S. businesses are dependent 

on loans from smaller banks and their subsequent relationships (see Hancock and 

Wilcox, 1998; Berger, Hasan, and Klapper, 2004). In addition, non-listed smaller banks 

faced greater difficulties in finding additional funding sources on the market during the 

financial crisis. Therefore, the role of tier 1 for lending of all banks (and especially 

small ones) during the global financial crisis warrants further scrutiny. As reported 

earlier, our analysis confirms that tier 1 capital is of particular importance for smaller 

banks. 

We build the analysis around four main hypotheses related to the role of 1) tier 1 

capital, 2) tier 2 capital, 3) various categories of deposits, and 4) a competitive 

environment, including tier 1 capital of competing banks. We distinguish between 

periods before and after the global financial crisis, as well as control for ownership 

when investigating bank credit dynamics. 

                                                 
6
 Berrospide and Edge (2010) analyze lending by the U.S. Bank Holding Companies to confirm a positive but 

small effect of bank capital on lending. Cornett et al. (2011) analyze the relationship between credit supply and 
liquidity and capital positions of all U.S. commercial banks during the global financial crisis. They focus on 

liquidity risk management and do not distinguish between different types of bank capital. Carlson, Shan, and 

Warusawitharana (2013) develop a novel empirical matching strategy to confirm the positive relationship between 
capital ratios and bank lending in the U.S. during the global financial crisis. 
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In relation to our first key hypothesis, we investigate whether and how different types 

of bank capital affected bank lending in normal times and during the global financial 

crisis. The first role of bank capital is to serve as a buffer to absorb banks’ losses and 

insulate banks from insolvency. The purpose of holding additional capital for banks 

above the required regulatory level is to protect banks against large losses during a 

cyclical downturn and reduce the risk of insolvency (Rajan, 1994; see also Ayuso, 

Perez, and Saurina, 2004; Jokipii and Milne, 2008). In this view, banks with high levels 

of bank capital (and therefore with a high capital buffer) could accommodate faster 

loan growth and could lend more than banks with small levels of bank capital. In 

addition, banks with high levels of bank capital could better weather the global 

financial crisis and support lending than banks with low levels of bank capital. 

The second role of bank capital is to act as an incentive device that can commit banks 

to prudent behavior by reducing the attractiveness of risk-taking. Banks are highly 

leveraged institutions that operate with a broad safety net (e.g., deposit insurance 

schemes and implicit government bailout guarantees). This exacerbates risk-taking by 

bank managers and shareholders, who bet on high returns knowing that losses are 

primarily subsumed by debt holders and taxpayers. Only a sufficiently high level of 

capital puts the skin of the bankers and shareholders into the game and induces prudent 

lending behavior (see VanHoose, 2007; Goodhart, 2013).
7
 

If bank capital acts as an incentive device, we can make the following prediction 

regarding bank capital and lending behavior. To the extent that excessive lending 

growth is a sign of risky lending behavior (see Dell’Ariccia and Marquez, 2006; Foos, 

Norden, and Weber, 2010), well-capitalized banks will engage in more prudent 

behavior and therefore will expand their lending less than weakly capitalized banks. 

                                                 
7
 Demsetz, Saidenberg, and Strahan (1996) analyze the relationship between franchise value and risk-taking in 

banking. In line with Keeley (1990), they show that banks with high franchise values have much to lose in 
insolvency. Consequently, the high-franchise-value banks hold more capital and take on less risk than banks with 

lower franchise value in order to prevent insolvency from occurring. Banks’ risk-taking may be driven by the 

banks’ business models (Altunbas, Manganelli, and Marques-Ibanez, 2011) or by the macroeconomic environment 
(e.g., an extended period of low interest rates; see Altunbas, Gambacorta, and Marques-Ibanez, 2012, or market 

power; see Berger, Klapper, and Turk-Ariss, 2009) and may be mitigated by recapitalization measures or 

regulatory interventions (Berger, et al., 2012). Rather than on risk-taking in general, our focus is on the 
determinants of bank lending behavior. 
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The abundant literature on bank capital may have underestimated the importance of the 

quality of bank capital. This article focuses on the importance of the quality of bank 

capital for bank lending behavior. Our main hypothesis stresses that, all else being 

equal, banks with larger tier 1 capital ratios better overcame the global financial crisis 

and cut back on lending less than banks with smaller tier 1 capital ratios. In normal 

times, the positive effect of the tier 1 capital ratio on credit growth persists but is less 

pronounced. Hypothesis 1, if confirmed, would suggest that tier 1 capital acts as a 

buffer and not as an incentive device. 

H1: Tier 1 capital positively affects credit growth. This effect was more pronounced 

during the global financial crisis. 

Only a few articles analyze the difference between tier 1 bank capital and tier 2 bank 

capital. Demirgüç-Kunt, Detragiache, and Merrouche (2011), for example, show that 

the positive association between stock returns and capital is significantly stronger for 

higher-quality (tier 1) bank capital than it is for lower-quality bank capital (tier 2) bank 

capital. Barrell et al. (2011) show that an increase in the overall capital adequacy ratio 

reduces the risk appetite of banks, and that the proportional increase of tier 2 bank 

capital, within a given capital adequacy structure, increases the risk appetite of banks 

(see also Ashcraft, 2008a). In addition, regulators have already acknowledged the need 

to readjust and recalibrate their regulatory measures.
8
 The intention of the Basel III 

Accord is to significantly increase the role of tier 1 bank capital relative to tier 2 bank 

capital (Basel Committee on Banking Supervision, 2010). Similarly, the European 

Banking Authority issued a call for recapitalization of systemically important banks in 

the European Union by raising the core tier 1 capital ratio to 9% in 2012. Bank capital 

regulatory measures are very likely to affect the credit activity of banks. 

The ability of a bank to raise tier 2 capital positively affects loan growth in normal 

times. In normal times, banks may fund their high growth strategies by relying on 

                                                 
8 Hasan, Siddique, and Sun (2014) discuss how to construct market-based capital requirements by using market 

data in conjunction with regulatory data to estimate a bank’s total risk. They show that capital adequacy metrics 

thus constructed outperform VaR-based capital models as well as purely market-based capital models that rely on 
CDS premia. 
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subordinated debt, which as part of tier 2 capital contributes to higher regulatory capital 

and helps banks meet capital requirements. During the global financial crisis the 

situation reversed. The main concern of a bank and its creditors became the bank’s 

stability. A bank with a lot of subordinated debt may have a hard time renewing it. The 

bank may needs to replace subordinated debt, which may have a detrimental effect on 

bank liquidity and its lending capacity. Consequently, a bank with high tier 2 capital 

may be forced to cut back on lending when the crisis hits. Hypothesis 2, if confirmed, 

would suggest that tier 2 capital acts as a buffer during normal times but acted as an 

incentive device during the global financial crisis. 

H2: Tier 2 capital positively affects loan growth during normal times. During the 

global financial crisis, tier 2 capital negatively affected loan growth. 

The third main hypothesis focuses on the impact of various types of deposits (i.e., 

customer deposits and interbank deposits) on credit growth in normal times and in 

times of crisis. On the one hand, uninsured interbank deposits may serve as the main 

disciplining device for bank managers not to take excessive risks—depositors would 

run and withdraw their funds from the bank as soon as they anticipated bank instability 

(Calomiris and Kahn, 1991). According to this view, banks with a large proportion of 

deposits would have realized bigger withdrawals of deposits during the global financial 

crisis and would have needed to respond with a larger decline in their credit growth. 

On the other hand, core (retail customer) deposits serve as the most stable funding 

source for banks (Berlin and Mester, 1999; Song and Thakor, 2007). The main 

explanation for this is that deposits are insured and that banks offer several other 

services and products to small depositors that effectively bind them in a long-term 

relationship with the bank. Banks may obtain economies of scale by combining assets 

and liabilities that are both subject to liquidity risk (Kashyap, Rajan, and Stein, 2002). 

Pennacchi (2006) shows that deposit insurance can help banks hedge against liquidity 

risk. Core deposits then act as a stable funding source, especially if they are insured. 

According to this view, banks with a large proportion of core deposits easily weathered 

the global financial crisis and needed to respond with a smaller decline in credit 



8 
 

growth.
9
 

H3: The decline in bank lending during the global financial crisis was higher for banks 

with higher levels of interbank deposits and lower levels of customer deposits. 

The fourth hypothesis relates to the role of the competitive environment for bank 

lending behavior. We specifically address the issue of market concentration by 

including the Herfindahl–Hirschman index (HHI). We anticipate that higher 

concentration may inhibit credit growth in normal times. During the global financial 

crisis, however, higher concentration may (in line with Beck, Demirgüç-Kunt, and 

Levine, 2006) have made the banking system more resilient, which may have mitigated 

the credit crunch. 

H4a: Higher market concentration (HHI) is associated with lower lending during 

normal times but was associated with higher lending during the global financial crisis. 

In addition, we investigate how a bank’s lending behavior is affected by the tier 1 

capital ratios of the competing banks in the specific market. Whereas bank capital may 

be seen as a costly source of funding for banks (Hellmann, Murdock, and Stiglitz, 

2001; Berger, 2006; Berger and Bonaccorsi di Patti, 2006), others stress the positive 

role of bank capital, especially during a financial crisis (Admati et al., 2010; Berger 

and Bouwman, 2013). Mehran and Thakor (2011) predict and empirically confirm that 

bank values are positively correlated with bank equity capital in a cross-section. Allen, 

Carletti, and Marquez (2011) argue that banks may choose higher capital than required 

by the regulators in order to commit to high monitoring of their borrowers and, by 

doing this, gain a competitive advantage. We construct a proxy variable, which reflects 

the weighted average (by assets) of tier 1 ratios of all the competitors in the market. We 

anticipate that positive aspects of bank capital prevail in a financial crisis, whereas the 

negative aspects dominate in normal times. 

H4b: Higher tier 1 capital ratios of competing banks are positively associated with 

                                                 
9
 Ivashina and Scharfstein (2010) provide some evidence that banks with better access to deposits restrict their 

lending to a lesser extent and are less affected by the banking crisis than banks with limited access to deposits. 
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bank lending during normal times but were negatively associated during the global 

financial crisis. 

Our concern is that omitted variables related to bank ownership may drive the positive 

relationship between tier 1 capital ratios and loan growth. Government ownership may 

impact bank lending. Empirical literature offers different views regarding the question 

of whether foreign- and domestically-owned banks react differently to business cycles 

and banking crises. Government ownership may represent an important factor, because 

of the implicit or/and explicit government guarantee that protects state-owned banks. 

Therefore, we expect to detect a positive relationship between credit growth and 

government ownership during the global financial crisis. We expect that government 

owned banks were able to better maintain stable lending during the global financial 

crisis than non-government owned banks. Despite this, we still anticipate the positive 

relationship between tier 1 capital ratio and loan growth in the global financial crisis. 

We also account for the effect of foreign ownership on bank lending. Globalization of 

banking is transforming the way shocks are transmitted internationally. Whereas global 

banks may be more resilient and better prepared to handle local shocks, they also 

facilitate transmission of international shocks (Cetorelli and Goldberg, 2009). In 

particular, parent bank fragility negatively affects lending by subsidiaries. The result is 

that home market shocks are easily transmitted into foreign markets (Allen et al., 

2012). Evidence in De Haas and Van Lelyveld (2010) and De Haas et al. (2012) shows 

that foreign banks sharply cut their lending during the global financial crisis. We 

therefore anticipate that foreign ownership is associated with weaker (or even 

declining) lending growth during the global financial crisis. Even when controlling for 

foreign ownership, we still anticipate the positive relationship between tier 1 capital 

ratio and loan growth in the global financial crisis. 

Similarly, we control for the effect of the subsidiary status on bank lending behavior. 

Kashyap and Stein (1997) argue that local banks, especially if they are stand-alone in 

structure, are the least able to access liquidity when market liquidity conditions tighten. 

This would predict that reduction in lending to firms and households during a crisis 
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period is higher for domestic, stand-alone banks. International banks are usually able to 

borrow under significantly better conditions than smaller regional or local banks. 

Ashcraft (2008b) demonstrates that banks that are affiliated with a multi-bank holding 

company are less likely to experience financial distress because of capital injections by 

the parent company. Therefore, we expect subsidiaries to be able to rely on the 

financial assistance of their parent banks, which minimizes their refinancing risk and 

makes them more robust and also able to maintain credit activity during a crisis. We 

anticipate that the subsidiary status of banks was associated with stronger credit growth 

during the global financial crisis. Even when controlling for subsidiary status of a bank, 

we still anticipate that tier 1 capital ratio is positively associated with loan growth in 

the global financial crisis. 

We also control for several additional factors that might be important for banks’ credit 

growth. First, we control for bank risk taking by including loan loss provisions and by 

a measure for the tangibility of bank assets (fixed assets). Second, we control for the 

size of the banks and commercial and savings bank status. The difference in credit 

growth for smaller and larger banks also needs to be considered. Berger and Bouwman 

(2009) find that bank capital supports liquidity creation in large banks but not in small 

banks. Puri, Rocholl, and Steffen (2009) show that smaller and liquidity-constrained 

banks reject more loan applications during the financial crisis than larger and less 

liquidity-constrained banks. Small banks were the most vulnerable during the global 

financial crisis whereas large and multinational banks were more likely to remain 

stable and financially sound. In addition, their access to external capital markets 

facilitates replacement of lost assets (Kashyap and Stein, 1997). Hau, Langfield, and 

Marques-Ibanez (2013) provide evidence that large banks are also more favorably 

assessed by credit rating agencies which intensifies the too-big-to-fail problem. 

In addition, government assistance may act as a substitute for bank capital (see Berger 

and Bouwman, 2013). Several empirical studies find that banks increase their risk-

taking in the presence of public guarantees. For example, Hovakimian and Kane (2000) 

present the empirical evidence for higher risk-taking of banks in the presence of 

deposit insurance. Carletti (2008) and Gropp, Gruendl, and Guettler (2010) provide 
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empirical support that banks take more risk if they have higher government protection. 

More pronounced risk taking incentives may then affect bank lending behavior. Hence, 

we control for government support by computing a government bailout probability 

using a bank’s Fitch Support Rating. Fitch Support Rating of a bank denotes the 

improvement of credit standing of the bank due to the implicit government guarantees. 

For example, banks deemed too big to fail have strong Fitch Support Rating, while 

small(er) banks have weak Fitch Support Rating. We expect a more stable loan growth 

for banks with stronger external support and lower bailout probabilities. The effect of 

external support is also expected to have had a stronger impact during the global 

financial crisis. 

3. Data Description 

The data is collected from BankScope database. The data of each bank is double 

checked to make sure that there is no “double counting” and that the observation 

included in our analysis has all the information that is needed in the basic model. Our 

analysis focuses on the sample countries that have more than 10 observations in 

BankScope, and on banks that have at least two consecutive observations. The total 

number of bank observations is 4,106 during the period from 2000 to 2010, amounting 

to 16,621 bank-year observations.
10,11

 Our sample consists of commercial, savings, and 

co-operative banks from 91 countries.
12

 All of the data are inflation adjusted and 

expressed in USD. 

The data in Bankscope is reported either on a consolidated basis or on an 

unconsolidated basis. We focus on unconsolidated data. Our decision to focus on 

                                                 
10 Banks in some countries (including Australia, Bahrain, Bangladesh, Denmark, Greece, Italy, Jamaica, New 

Zealand, Norway, Portugal, South Africa, Spain and Sweden) changed the financial reporting standards from the 
local “GAAP” to International Financial Reporting Standards (IFRS) during 2005-2006. In order to extend our 

sample period, we include in our sample banks that went through the change in the accounting standards. Thus, for 

some of the banks in our sample the data is reported according to the two different accounting standards - Local 
“GAAP” (before 2005 or 2006) and IFRS (after 2005 or 2006). In order to control for that change, we use the 

fixed effect model and include the year dummy variables to control for the effect of the changes in the accounting 

standards in some countries in the sample period.. 
11 Our sample does not seem to be prone to survivorship bias. The banks are included in the sample even if they 

exited the market (e.g. through bankruptcy, liquidation, or through M&A) during the sample period. In particular, 

28% percent of banks (530 out of 1860) included in 2004 is no longer present in the sample in 2010. 
12 See Table A.2 in the Appendix for the detailed information of the sample. 
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unconsolidated data is driven by the premise that bank subsidiaries are separate legal 

entities that decide for their optimal lending policies and their choices are affected by 

their individual capital levels. Also the regulator in a particular country would demand 

from subsidiary banks to keep a sufficiently high level of capital on a subsidiary 

basis.
13

 In Table 1 we present descriptive statistics of the variables for the total sample 

over the entire time period. In the first panel we present the results for bank-specific 

variables. The average value of total asset is $16.3 billion, but the size of the banks in 

our sample varies quite substantially. This implies that any analysis needs to account 

for the size effect. Gross loans amount to $8.76 billion, or more than 50% of the total 

assets for the average-sized bank, whereas loan loss provision has an average value of 

$73 million, or approximately 0.8% of the average value of gross loans. The fixed 

assets only account for $131 million, which is less than 1% of the total assets of the 

average bank. 

Looking at the liability side of bank balance sheets, we find that customer deposits with 

an average value of $9.69 billion account for roughly 60% of the total assets of the 

average-sized bank. Interbank deposits with an average value of $2.11 billion account 

for roughly 13% of the total assets of the average-sized bank. Furthermore, an average 

value of $1.27 billion of total capital accounts for 7.8% of the total assets of the 

average-sized bank. The average value of tier 1 capital and tier 2 capital is $923 million 

and $316 million, respectively. We have eliminated bank-year observations with 

negative tier 1 capital ratio or negative total assets. The average values of tier1 capital 

per risk-weighted assets (TIER1) and tier 2 capital per risk-weighted assets (TIER2) are 

16.4% and 1.6%, respectively. The average ratios of customer deposits to total assets 

(TCD) and interbank deposits to total assets (DEP) are 62.8% and 8.2%, respectively. 

In the second panel of Table 1 we include two macroeconomic variables (GDP growth 

                                                 
13 The argument for using consolidated data might be that the largest banks that operate in multiple countries could 

relocate capital across their worldwide subsidiaries, especially during difficult times such as the global financial 

crisis. We partially control for this effect by including a subsidiary and foreign ownership dummies in our 
regression analysis. However, raising capital is difficult for any undercapitalized bank (Admati, et al., 2012). Even 

subsidiary banks might have hard time to raise additional capital from their mother banks, especially if their 

mother banks were hit by the crisis as well. Generally, a more indepth analysis of this kind of linkages is left for 
future work. 
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and Interest rates) to control for the demand-side effects on loan growth. The average 

value for GDP growth is 2%. Variable Interest rate denotes an interest rate for prime 

bank customers in real terms. 

We use two industry structure variables to control for the competitive environment in a 

given country (see the third panel of Table 1). Bank concentration is measured by the 

Herfindahl–Hirschman index (HHI), calculated as the sum of the squares of the market 

shares of asset for the three largest banks in a country. The HHI has wide variation in 

the sample, and the sample mean is 0.042 (see Table 1). For each bank, we also 

compute the average tier 1 capital ratio of competing banks within the same country, 

weighted by assets of these banks, and we denote it by COMPTIER1. The average 

value of COMPTIER1 is 7.4%. 

<Insert Table 1 here> 

To control for the impact of institutional factors on bank behavior (see, e.g., Berger and 

Udell, 1994; Rime, 2001) we replicate the institutional and regulatory variables from 

the World Bank (2008) based on the methodology used in Barth, Caprio, and Levine 

(2004), and Demirgüç-Kunt, et al. (2008); see the fourth panel of Table 1. The variable 

Overall capital stringency has a mean of 3.75. The variable Deposit insurance has a 

mean of 0.77. 

In the fifth panel of Table 1, we report descriptive statistics of several dummy variables 

related to organizational and ownership characteristics of banks. Fifty-five percent of 

the banks in our sample are commercial banks, and 16% are savings banks. The rest are 

cooperative banks, real estate and mortgage banks, and specialized government credit 

institutions. In our sample, 3.1% of the banks are government-owned, and 17.1% are 

foreign-owned. Finally 9.5% of banks in the sample are bank subsidiaries. 

In the sixth panel of Table 1, we present Bailout probability, as defined in Gropp, 

Hakenes, and Schnabel (2010).
14

 Bailout probability measures the probability that a 

                                                 
14

 Table 1 in Gropp, Hakenes, and Schnabel (2010) gives a description of support ratings by Fitch/IBCA and 

assignment of bail-out probabilities (page 11). 
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bank, upon having financial difficulties, is supported by the government. Bailout 

probability is calculated on the basis of the Fitch Support Rating variable, adjusted for 

potential government ownership in a bank. The average value of the variable Bailout 

probability is 0.52 indicating an average long-term rating above BB–. This means on 

average a moderate probability of government support due to uncertainties regarding 

the ability or propensity of the government. Table A.1 in the appendix summarizes the 

variables used, defines them, and describes the data sources. 

<Insert Table 2 here> 

The correlations between main variables are shown in Table 2. We observe that size is 

significantly negatively correlated with credit growth and the tier 1 ratio, but 

significantly positively correlated with the tier 2 ratio and interbank deposits. Although 

not statistically significant, the correlation between size and total customer deposits is 

positive. The tier 1 ratio is significantly negatively correlated with the tier 2 ratio (it 

seems that the two act as substitutes) and total customer deposits as well. 

4. Empirical estimation 

The empirical model is designed to test whether banks with different levels and quality 

of capital changed their lending behavior differently during the global financial crisis 

compared to the non-crisis period. The model is the following: 

∆ log 𝐺𝐿𝑖,𝑡 = 𝛼𝑖 + (𝛾 + 𝛾∗𝛿𝑡−1)𝐹𝑈𝑁𝐷𝐼𝑁𝐺𝑖,𝑡−1 + (휁 + 휁∗𝛿𝑡−1)𝐶𝑂𝑁𝑇𝑅𝑂𝐿𝑆𝑖,𝑡−1   +

𝛽𝛿𝑡−1 + 𝜍𝑀𝐴𝐶𝑅𝑂𝑖,𝑡 + (휂 + 휂∗𝛿𝑡−1)𝐶𝑂𝑀𝑃𝐸𝑇𝐼𝑇𝐼𝑂𝑁𝑖,𝑡−1 + 휃𝛿𝑡−1𝐵𝐴𝑁𝐾 𝑇𝑌𝑃𝐸𝑖 +

𝜅𝛿𝑡−1𝐼𝑁𝑆𝑇𝐼𝑇𝑈𝑇𝐼𝑂𝑁𝐴𝐿𝑖 + 𝜆𝛿𝑡−1𝐵𝑎𝑖𝑙𝑜𝑢𝑡 𝑝𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦𝑖 + 𝑣𝑌𝐸𝐴𝑅𝑡−1 + 휀𝑖,𝑡−1         (1) 

where: 

 α is the intercept, 𝛽 and 𝜆 are coefficients, and 𝛾, 𝛾∗, 휁, 휁∗, 𝜍, 휂, 휂∗, 휃, 𝜅 and 𝑣 

are coefficient vectors, 

 ∆ log 𝐺𝐿𝑖,𝑡  is the growth rate of the logarithm of gross loans of bank i in year t, 

 𝛿𝑡−1 denotes a dummy variable for the global financial crisis, which equals 1 
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in the period from 2008 to 2010 and 0 otherwise, 

 𝐹𝑈𝑁𝐷𝐼𝑁𝐺𝑖,𝑡−1 is a matrix of funding variables, including tier 1 capital ratio 

(𝑇𝐼𝐸𝑅1𝑖,𝑡−1), tier 2 capital ratio (𝑇𝐼𝐸𝑅2𝑖,𝑡−1), customer deposits to total assets 

(𝑇𝐶𝐷𝑖,𝑡−1), and interbank deposits to total assets (𝐷𝐸𝑃𝑖,𝑡−1), 

 𝐶𝑂𝑁𝑇𝑅𝑂𝐿𝑆𝑖,𝑡−1 is a matrix of bank-specific control variables, including log 

total bank asset (TAi,t–1), loan loss provisions to total assets (LLPi,t–1), fixed 

assets to total assets (FAi,t–1), and return on average assets (ROAi,t–1); only for 

TAi,t–1 do we also include the interactive term with the crisis dummy, 

 𝑀𝐴𝐶𝑅𝑂𝑖,𝑡 is a matrix of macroeconomic variables, including GDP growthi,t 

and Interest ratei,t, 

 𝐶𝑂𝑀𝑃𝐸𝑇𝐼𝑇𝐼𝑂𝑁𝑖,𝑡−1 is a matrix of variables that describe industry structure, 

including the average tier 1 capital ratio of competing banks in a country 

(COMPTIER1i,t-1) and Herfindahl–Hirschman Index (HHIi,t-1), 

 BANK TYPEi,t is a matrix of bank characteristic dummies expressing 

ownership and organizational characteristics of banks, including Commercial 

dummyi, Savings dummyi, Government dummyi, Foreign dummyi, and 

Subsidiary dummyi, 

 𝐼𝑁𝑆𝑇𝐼𝑇𝑈𝑇𝐼𝑂𝑁𝐴𝐿𝑖 is a matrix of institutional and regulatory characteristics of 

bank i’s country, including Overall capital stringencyi, and Deposit insurancei, 

 Bailout probabilityi denotes the level of implicit government guarantees, 

 𝑌𝐸𝐴𝑅𝑡−1 is a matrix of yearly dummy variables to control for macroeconomic 

factors that may vary over time, 

 εi,t is an idiosyncratic error εi,t∼IID (0,δε
2), 

 i = 1, 2,…, N where N is the number of banks in the sample, 

 t = 1, 2,…, Ti where Ti is the number of years in the sample for bank i. 

We estimate two types of specifications. First, we use the bank fixed effects model 

with robust standard errors and include year dummy variables to control for the 

heterogeneity and changes in unobservable features.
15

 Second, we use an instrumental-

                                                 
15

 The Hausman test indicates that a fixed effects model should be used rather than a random effects model. 
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variables estimator. We are concerned about the potential endogeneity of the tier 1 

capital ratio in the fixed effects model.
16

 In particular, the fast growth of bank lending 

may not be due to a high tier 1 capital ratio but because of other unidentified variables. 

For example, an efficient bank may easily build up a high tier 1 capital ratio (through 

retained earnings) and grow fast at the same time. In contrast, an inefficient bank grows 

slowly and is not able to build up a high level of capital. To deal with this endogeneity 

we need to find valid instruments that are uncorrelated with the error term but 

correlated with our dependent variable. 

We account for the potential endogeneity of our dependent variables 𝑇𝐼𝐸𝑅1𝑖,𝑡−1, and 

𝛿𝑡−1𝑇𝐼𝐸𝑅1𝑖,𝑡−1  by instrumenting them with the first differences of 𝑇𝐼𝐸𝑅1𝑖,𝑡−1  and 

𝛿𝑡−1𝑇𝐼𝐸𝑅1𝑖,𝑡−1 and crisis dummy 𝛿𝑡−1 and by TAXTAt–1 (i.e., the ratio of tax values to 

bank size TAt-1).
17

 We use the GMM estimator to obtain consistent and efficient 

estimates in the presence of non-i.i.d. errors (see Baum, 2006). Following Driscoll and 

Kraay (1998), we employ a cluster-robust estimator (where clusters are defined at the 

level of banks) to account for within-cluster correlation of the disturbances. 

The instruments are statistically significant at large in first-stage regression equations. 

In particular, 𝑇𝐼𝐸𝑅1𝑖,𝑡−1 is statistically significant (at 1%) and positively related to the 

first difference of 𝑇𝐼𝐸𝑅1𝑖,𝑡−1 and negatively related (at 5% statistical significance) to 

the first difference of 𝛿𝑡−1 . 𝛿𝑡−1𝑇𝐼𝐸𝑅1𝑖,𝑡−1  is statistically significantly (at 1%) and 

positively related to the first difference of 𝛿𝑡−1𝑇𝐼𝐸𝑅1𝑖,𝑡−1 and negatively related (at 

5% statistical significance) to the first difference of 𝛿𝑡−1 . In addition, tests for 

underidentification and weak identification (measured by the Kleibergen–Paap rk LM 

and Wald F statistic, Kleibergen and Paap, 2006, and by the Cragg–Donald Wald F 

statistic, see Hall, Rudebusch, and Wilcox, 1996; see also Hall and Peixe, 2000) 

                                                 
16  The bank capital structure decision is endogenous and may depend on bank-specific variables and 

macroeconomic and regulatory conditions in a country (see Byoun, 2008; Gropp and Heider, 2011; Flannery and 

Rangan, 2008; Memmel and Raupach, 2010). 
17

 Ashcraft (2008a) and Berger and Bouwman (2013) also employ tax rate as an instrumental variable. 

Alternatively, Billmeier and Nannicini (2012) employ a synthetic control approach to control for endogeneity 
issues in a cross-country study. 
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confirm the validity of the instruments chosen.
18

 

5. Results 

We start by looking at the basic setup, where “supply”-side credit factors (capital and 

deposits), individual bank controls (size, loan-loss provisions, tangibility), and 

“demand”-side credit factors (economic growth, interest rates) are included. We 

continue by adding 1) industry competition factors (concentration, capitalization of 

competitors), 2) bank ownership characteristics (foreign vs. domestic ownership, 

subsidiary status), 3) institutional and regulatory characteristics (stringency of capital 

regulation and the coverage of deposit insurance), and 4) indirect government support 

(bail-out probability). 

“Supply”-side (funding) factors and credit growth: In the basic model (columns 1 

and 6 in Table 3) we evaluate the impact of credit “supply”-side variables (capital 

quality and funding) and the effect of financial crisis on credit growth (lending 

behavior) in the total sample of banks. 

<Insert Table 3 here> 

The results reported in columns 1–5 in Table 3 indicate that the tier 1 coefficient is 

statistically significant at the 5% level. This points to a positive relationship between 

the highest quality bank capital TIER1,t–1 and the credit growth ∆ log 𝐺𝐿𝑡  and it 

confirms our Hypothesis 1. Moreover, the interaction term constructed as a product of 

the tier 1 ratio and crisis dummy also demonstrates a positive relationship with loan 

growth. This supports the notion of tier 1 serving as a buffer and not an incentive 

mechanism for banks and is consistent with Hypothesis 1. 

Tier 1 capital provides banks with a cushion to absorb banks’ losses and insulates 

banks from the risk of bankruptcy. Banks with higher tier 1 capital ratio levels are less 

sensitive to their actual credit and liquidity risk exposures. Consequently, they could 

                                                 
18

 To account for potential endogeneity of our dependent variable, we also employed the two-step generalized 

method of moments (GMM) procedure of Arellano and Bond (1991) for a robustness check and obtained similar 
results. Results are available upon request.  
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secure market funding and support credit growth even during the global financial crisis. 

In contrast, banks with a low tier 1 capital ratio may face serious solvency and liquidity 

problems if a recession looms. Consequently, they needed to heavily cut back on 

lending in the global financial crisis. The positive effect of tier 1 capital ratio on credit 

growth and the reinforced effect during the financial crisis is consistent with Jiménez et 

al. (2012), who find that the banks, especially those with lower capital ratio levels, 

have a negative growth in lending activity. 

Columns 6–10 in Table 3 present the results using the instrumental variables panel 

regression model. The main difference from the previous columns in Table 3 is that the 

coefficient tier 1 capital ratio becomes insignificant. However, the interaction term 

between tier 1 capital ratio and the crisis dummy is consistently highly significant and 

positively related to lending growth. This provides evidence that tier 1 capital was 

especially important in the global financial crisis, whereas it is not significantly related 

to bank lending in normal times. We assess the adequacy of instruments using a test of 

overidentifying restrictions. We employ Hansen’s J statistic, which is robust to 

heteroskedasticity and autocorrelation issues. P-values of Hansen’s J statistic show that 

we cannot reject the null hypothesis that the instruments are uncorrelated with the error 

term. This points to the validity of the instruments.  

Next, we turn to the effect of tier 2 capital on credit growth. We can find some 

evidence that tier 2 positively affects lending growth in normal times. Contrary to our 

expectations in Hypothesis 2, tier 2 capital had no significant effect on credit growth 

during the global financial crisis. 

We also find some evidence that the type of bank deposits affects lending. In particular, 

customer deposits (TCDi,t–1) positively and significantly at 10% affected bank lending 

during the global financial crisis in almost all empirical specifications. This is in line 

with Hypothesis 3 and the view that (mainly insured) customer deposits acted as a 

stable source of funding during the global financial crisis. Our analysis also provides 

some evidence that interbank lending (DEPi,t–1) is positively associated with bank 

lending during normal times and negatively during the global financial crisis, although 
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the statistical significance is less pervasive across different empirical specifications. 

This is consistent with our Hypothesis 3. 

Looking at bank-specific control variables, the regression result suggests that bank size 

(TAi,t–1) affects bank lending behavior. The negative and significant TAi,t–1 coefficient 

indicates that in normal times larger banks experience lower credit growth rates than 

small banks. Other control variables are less statistically significant. 

“Demand”-side factors and credit growth: In order to capture the effect of “demand” 

side factors on credit growth, we include annual GDP growth (GDP growthi,t) and real 

interest rates to prime customers (Interest ratei,t) in the model in Table 3. Not 

surprisingly, the results suggest that credit growth is negatively correlated with the 

interest rate and positively correlated with GDP growthi,t.
19

 

Banking sector competition and credit growth: The effect of funding factors on 

credit growth may be driven by the level of competition and the overall structure of the 

banking industry. We therefore add a concentration variable (𝐻𝐻𝐼𝑖,𝑡−1), the average 

capitalization of the competitors (𝐶𝑂𝑀𝑃𝑇𝐼𝐸𝑅1𝑖,𝑡−1), and their interactive terms with a 

crisis dummy ( 𝛿𝑡−1𝐻𝐻𝐼𝑖,𝑡−1  and 𝛿𝑡−1𝐶𝑂𝑀𝑃𝑇𝐼𝐸𝑅1𝑖,𝑡−1 ) as additional explanatory 

variables to the basic model (columns 2 and 7 in Table 3). 

We observe a negative effect of the concentration index (𝐻𝐻𝐼𝑖,𝑡−1) on credit growth 

(although insignificant) during normal times. Hence, we find very scant support for 

Hypothesis 4a. However, competitors’ tier 1 capital ratios have a significantly positive 

impact on loan growth during normal times (i.e., the coefficient for 𝐶𝑂𝑀𝑃𝑇𝐼𝐸𝑅1𝑖,𝑡−1 

is significantly positive), but this coefficient reversed during the global financial crisis. 

This points to the competitive advantage of high tier 1 capital ratios in the global 

financial crisis. In particular, banks grew more slowly in the global financial crisis if 

their competitors had high tier 1 ratios. In contrast, banks grow faster in normal times if 
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 We also tested for alternative empirical specifications, which include a yearly change in interest rate and its 

interactive term with the crisis dummy as additional explanatory variables. Their impact on bank lending behavior 

was statistically insignificant in normal times and during the global financial crisis. Our other results remain 

largely unchanged. This confirms the importance of tier 1 capital put forward within the lending channel literature 
(see Gambacorta and Marques-Ibanez, 2011). 
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their competitors have high tier 1 ratios. In normal times, high tier 1 ratios may act as a 

competitive disadvantage. This provides support only for Hypothesis 4b. 

The results regarding the effect of capital and deposits on credit growth are both 

qualitatively and quantitatively very similar to the basic model. This implies that our 

basic results are robust for the inclusion of the industry competition measures. 

Regulatory environment: The relationship between bank capital and bank lending 

behavior may be driven by cross-country differences, especially in the regulatory and 

institutional framework. We control for country-specific regulatory variables by adding 

measures of capital regulation stringency and deposit insurance. The relationship 

between funding variables (𝑇𝐼𝐸𝑅1𝑖,𝑡−1) and bank lending remains unchanged. Our 

results provide evidence that banks cut back on lending more in the global financial 

crisis if capital stringency in the country was more pronounced. In addition, the growth 

of bank lending during the global financial crisis is much higher, if the deposit 

insurance in the country was more pronounced. The signs and statistical significance of 

other estimated coefficients largely corresponds with the ones in the basic model 

specification. 

Bank ownership and credit growth: We also account for the effect of various 

ownership aspects on credit growth during the global financial crisis. We therefore 

include as dependent variables dummy variables related to organizational structure and 

ownership of individual banks multiplied by the crisis dummy (see columns 3 and 8 in 

Table 3). We find a significant and positive effect of government ownership on credit 

growth in the global financial crisis. This corresponds to direct support of governments 

through ownership participation in banks. Government-owned banks could tap funding 

and support from governments during the global financial crisis and continue with their 

loan growth. 

We also find empirical support for the negative effect of foreign ownership on lending 

growth during the global financial crisis. Finally, we find limited evidence that credit 

growth during the global financial crisis was affected by the organizational structure of 

the bank. That is, we find that a subsidiary bank cut back on lending less during the 
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global financial crisis than a stand-alone entity.
20

 Finally, we observe that the results 

regarding the effect of tier 1 capital on credit growth are both qualitatively and 

quantitatively very similar to the basic model. This implies that our basic results are 

robust for controlling for the bank organizational structure and ownership. 

Indirect government support and the credit growth: During the financial crisis 

banks were largely supported by governments. It is therefore important to control for 

the impact of implicit government guarantees on lending activities. For this purpose, 

we include the variable Bailout probability that measures the probability that a bank is 

supported by the government (as defined in Gropp, Hakenes, and Schnabel (2010)). 

We extend the basic model by including the interaction terms of Bailout probability 

with a crisis dummy. The results mainly show significant and negative effect of Bailout 

probability on credit growth during the global financial crisis. More importantly, the 

effects of capital on credit growth remain qualitatively similar to those in the basic 

model (although it becomes insignificant).
21

 

6. Robustness checks 

Subsamples of commercial banks: As a robustness check we also performed an 

analysis on the subsample of commercial banks only (see Appendix, see Table A.3). 

The results were largely unchanged. The crisis dummy is negatively and in most 

specifications significantly related to bank lending. This confirms the view that 

commercial banks needed to cut back on lending during the global financial crisis. 

Subsamples of Banks in Different Regions: Despite having wide-reaching effects on 

the global economy, the global financial crisis affected developed and developing 

countries differently. It is therefore interesting and warranted to perform the same 

analysis on the subsamples of banks in EU, OECD, non-OECD, and BRIC countries. 

In particular, we are interested in whether the impact of tier 1 capital on bank lending is 
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 Foreign subsidiaries of the same parent bank located in different countries are treated as different banks. 
21

 We also tested the robustness of our results using the alternative definition of the global financial crisis, where 

the year of the global financial crisis for each country is from Laeven and Valencia (2010). We find some (but less 

statistically significant) evidence that tier 1 capital ratio is positively related to lending growth during the global 
financial crisis. 
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unchanged in different world regions.
22

 

<Insert Table 4 here> 

Table 4 reports the results in each region based on the fixed effects model and 

instrumental variable regression model. 

In the subsample of banks in the EU and OECD countries, the impact of the tier 1 

capital ratio and its interaction term with the crisis dummy is not always significant. 

Within the subsample of non-OECD countries and BRIC countries, however, the 

impact of the tier 1 capital ratio on bank lending during the global financial crisis is 

positive and significant among all model specifications. This shows that during the 

global financial crisis a high tier 1 capital ratio was especially important for bank 

lending in developing countries (i.e., non-OECD and BRIC countries). 

Interestingly, the role of commercial bank and foreign ownership for bank lending 

during the global financial crisis was significantly negative only for banks in the non-

OECD and BRIC subsamples. This may indicate that commercial banks and foreign-

owned banks cut back bank lending during the global financial crisis only in 

developing countries. 

Subsample of Banks According to Size and Funding: The size of a bank plays a 

significant role in its ability to access financial markets in order to secure various types 

of funding for its operations, as well as to sufficiently diversify the riskiness of its 

assets and achieve certain economies of scale and scope. The question arises whether 

our findings are limited to the subsample of banks with a high (or low) tier 1 and tier 2 

capital ratio, customer deposits, and interbank deposits. We therefore replicate our 

analysis on the subsamples of large and small banks by total assets (columns 1 and 2), 

banks with a high and low tier 1 capital ratio (columns 3 and 4), banks with a high and 

low tier 2 capital (columns 5 and 6), banks with high and low customer deposits 
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 Brewer, Kaufman, and Wall (2008), for example, show that capital ratios of banks not only depend on bank-

specific variables, but also on country characteristics and policy variables. In addition, Berger et al. (2008) 

demonstrate that U.S. bank holding companies actively manage their capital ratios. One can therefore expect the 
relationship between capital and credit growth to be country-specific as well. 
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(columns 7 and 8), and banks with high and low interbank deposits (columns 9 and 10). 

We report the results in Table 5. For the purpose of brevity, we limit our estimation 

method to the fixed effects model. 

<Insert Table 5 here> 

Our analysis shows that the tier 1 capital ratio and its interaction with the crisis dummy 

is statistically significant for smaller banks but not for the largest banks. Small banks 

may be driven mostly by market forces and the impact of the global financial crisis on 

small banks may have been the highest. Therefore, high tier 1 capital ratio levels are 

the most important for small banks. In contrast, large banks may have been partially 

shielded from the global financial crisis by implicit government guarantees. Their too-

big-to-fail status may lower the importance of the tier 1 capital ratio. 

In addition, the tier 1 capital ratio and its interaction term with the crisis dummy 

significantly affect bank lending for banks with a high tier 1 ratio, low tier 2 ratio, low 

customer deposits–to–total asset ratio, and low interbank deposits–to–total asset ratio. 

This confirms the finding by Brei, Gambacorta, and von Peter (2013), who show that 

bank capital supports lending, but only if it surpasses a critical threshold. Our analysis 

brings in the size effect. Looking back at Table 2, it can also be noted that size is 

negatively correlated with TIER1 and positively correlated with TIER2, TCD, and 

DEP. Table 5 therefore indicates that the tier 1 ratio was important for bank lending 

behavior during the global financial crisis, especially for small banks. 

Interestingly, the competitive environment significantly affects the lending behavior of 

large banks but not small banks. COMPTIER1 is significantly and positively related—

and COMPTIER1 t  is significantly and negatively related—to lending growth for 

large banks (and for banks with high tier 2, but low DEP), but its relation becomes 

insignificant for small banks (and for banks with a high tier 1 and TCD but with high 

DEP). That is, in normal times, large banks grow significantly faster if competing 

banks in the country have high tier 1 capital ratio, whereas during the global financial 

crisis large banks grew significantly faster if competing banks had a low tier 1 capital 
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ratio. The explanation may be that high tier 1 capital ratio acted as a deterrent against 

the growth of large banks during the global financial crisis but acts as a competitive 

disadvantage during normal times. 

To assess the reliability of our results, we also conduct a battery of robustness checks 

considering different subsamples and additional control variables (see Table A.4 in the 

Appendix).
23

 

Subsamples of banks from different countries: First, to check that our results are not 

driven by countries with only a few observations, columns 1 and 2 in Table A.4 report 

the results of the subsample of countries with more than 50 observations. 

Second, Bonin, Hasan and Wachtel (2005b) show that data from Bankscope suffer 

from several problems, and are less accurate especially for transition countries from the 

former Soviet Republics. To check that our results are not driven by potential data 

problems, we perform an analysis on the subsample without banks from the former 

Soviet Republics (see columns 3 and 4 in Table A.4). Third, in our analysis, 3,659 out 

of 16,621 bank-year observations are from the U.S. (around 22% of our observations). 

To check whether our main results are driven solely by the U.S. banks, we perform our 

analysis on the subsample of banks from non-U.S. countries (see columns 5 and 6 in 

Table A.4).  

Introduction of Basel II regulatory framework: During the sample period, many of 

the banks in our sample, particularly those in the Euro zone, were subject to a change 

in their regulatory regime from Basel I to Basel II and implemented Basel II capital 

ratios between 2004 and 2007. Basel II regulatory ratios are not directly comparable 

with Basel I ratios simply because their definition and their dynamics are different. 

Consequently, the comparability of regulatory capital ratios before and after the shift in 

regulatory regime might become unreliable. To verify that our results are not driven by 

the changes in the capital regulation, we include the variable Basel II dummy to control 

for the implementation of the Basel II regulatory framework during 2004-2007. The 
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 For the purpose of brevity, we just report the results of the basic model. The results that include all the 

specifications as in Table 3 are available upon request. 



25 
 

results of the basic model that includes the Basel II dummy variable are reported in 

columns 7 and 8 in Table A.4 in the Appendix. 

Impact of Off-balance sheet activities: The global financial crisis has highlighted the 

importance of off-balance sheet activities. Our major concern is that the off-balance 

sheet activities have potential effect on bank lending (e.g., through the pronounced 

risk-taking incentives; see Li and Marinč, 2014) given that many of the banks were 

affected by substantial off-balance sheet exposures. To control for banks’ extensive use 

of off-balance sheet activities in the run-up of the housing bubble leading to the 2007-

09 financial crisis, we include a dummy variable Derivative dummy which equals to 1 

if the banks use financial derivatives during the financial crisis, and 0 otherwise. The 

results of the basic model that control for the effect of off-balance sheet activities are 

present in columns 9 and 10 in Table A.4 in the Appendix. 

The results show that the tier 1 capital ratio and its interaction with the crisis dummy is 

statistically significant. The results are largely unchanged and qualitatively robust to 

alternative specifications. In addition, the implementation of Basel II regulatory 

framework positively and statistically significantly affects bank lending. This indicates 

that the introduction of Basel II capital regulatory framework may have increased bank 

lending during the global financial crisis. 

7. Conclusion 

In this article we examine the relationship between loan growth and bank capital 

structure. We analyze the impact of the type of bank funding on bank lending behavior 

in the global financial crisis. We distinguish between tier 1 and tier 2 capital and 

customer and interbank deposits as bank funding sources. We combine unbalanced 

panel data using annual balance sheet bank data between 2000 and 2010 with several 

variables discerning the macroeconomic environment, organizational and ownership 

structure, regulatory environment, and government support. 

We find a significant and positive effect of the tier 1 capital ratio on bank loan growth 

during the global financial crisis. The effect seems to be more pronounced for small 
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banks and for banks in non-OECD and BRIC countries. Customer deposits also 

positively affected bank lending during the global financial crisis. Furthermore, we find 

some (but weak) evidence that the tier 2 capital ratio and interbank deposits positively 

affect loan growth in normal times and that interbank deposits negatively affected bank 

lending during the global financial crisis. 

Our evidence highlights a sharp contrast on the impact of different funding sources on 

bank lending during the global financial crisis. Whereas tier 1 capital and customer 

deposits acted as a stable source of funding during the global financial crisis, tier 2 

capital and interbank deposits spur bank lending during normal times but did not do so 

during the global financial crisis. 

We also find that during normal times a bank lends more if the tier 1 capital ratio of 

competing banks is high. This relationship reversed during the global financial crisis. 

That is, during the global financial crisis a bank lent more if the tier 1 capital ratio of 

competing banks was low. The effect is present only for the subsample of large banks 

but not for small banks. This may indicate that large banks gained a competitive 

advantage against weakly capitalized competitors especially during the global financial 

crisis but not during normal times. 

We also find that government ownership helped banks better sustained credit growth 

during the global financial crisis. Commercial banks and foreign-owned banks cut back 

bank lending during the global financial crisis, but this effect was statistically 

significant only in non-OECD and BRIC countries, but not in EU and OECD countries. 
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Fig. 1. Loan Growth of Different Subsamples by Tier 1 
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Table 1. Descriptive Statistics of The Total Sample Observations (2000-2010) 

Variables Obs Mean Std. Dev. p10 p90 

Bank specific variables 

     Gross loans ($ million) 16,621 8,760 37,336 67.26 17863 

Total capital ($ million) 15,131 1,270 8,182 14.88 1,888 

Tier 1 capital ($ million) 15,131 923 4,471 14.04 1,600 

Tier 2 capital ($ million) 14,960 316 2,481 0.00 343 

Total customer deposits ($ million) 16,621 9,689 53,588 64.70 18,432 

Interbank deposits ($ million) 11,993 2,112 12,657 0.122 2,075 

Total asset ($ million) 16,621 16,272 80,012 124.10 28,988 

Loan loss provision ($ million) 16,621 73 479 0.00 105 

Fixed asset ($ million) 16,621 131 595 0.98 252 

TAXTA 16,459 2,164 11,379 0.00 44,397 

△log GL 16,621 0.101 0.367 -0.073 0.295 

TIER1 15,123 0.164 0.200 0075 0.267 

TIER2 16,621 0.016 0.040 0.000 0.042 

TCD 16,621 0.628 0.208 0.371 0.863 

DEP 11,993 0.082 0.133 0.00 0.236 

TA 16,621 14.246 2.075 11.729 17.182 

LLP 16,621 0.009 0.039 0.000 0.02 

FA 16,621 0.015 0.016 0.002 0.028 

ROA 16,539 0.008 0.018 0.000 0.02 

δ 16,621 0.331 0.471 0 1 

Macroeconomic variables 

     GDP growth  16,343 0.021 0.038 -0.017 0.066 

Interest rate 14,614 0.039 0.055 0.014 0.062 

Industry structure variables 

     HHI 16,621 0.042 0.048 0.014 0.084 

COMPTIER1 15,123 0.074 0.031 0.044 0.11 

Regulation variables 

     Overall capital stringency 10,951 3.745 1.299 2 5 

Deposit insurance 16,621 0.77 0.938 0 2 

Bank type variables 

     Commercial dummy 16,621 0.546 0.498 0 1 

Savings dummy 16,621 0.164 0.371 0 1 

Government dummy  16,621 0.031 0.175 0 0 

Foreign dummy 16,621 0.171 0.376 0 1 

Subsidiary dummy 16,621 0.095 0.293 0 0 

Bail-out probability 3,918 0.522 0.402 0 1 

Note: p10 and p90 indicate the 10th percentile and 90th percentile respectively. 
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Table 2. Correlations Between Variables 

Variables △logGL TIER1 TIER2 TCD DEP TA LLP FA δ GDP growth Interest rate TAXTA 

△logGL 1 
           

TIER1 0.215
***

 1 
          

TIER2 -0.00675 -0.162
***

 1 
         

TCD -0.0152
*
 -0.176

***
 -0.0214

***
 1 

        
DEP 0.0402

***
 0.00496 0.0950

***
 -0.503

***
 1 

       
TA -0.0393

***
 -0.258

***
 0.158

***
 0.0117 0.172

***
 1 

      
LLP -0.0722

***
 -0.0300

***
 0.0285

***
 -0.0108 0.0474

***
 -0.000337 1 

     
FA 0.0388

***
 0.0367

***
 0.0315

***
 0.0534

***
 -0.0808

***
 -0.224

***
 0.0399

***
 1 

    
δ -0.0590

***
 -0.0180

**
 0.0463

***
 0.0244

***
 0.0604

***
 0.0746

***
 0.0936

***
 -0.00359 1 

   
GDP growth 0.138

***
 0.0228

***
 0.0380

***
 0.105

***
 0.0179

*
 0.0542

***
 -0.0269

***
 0.128

***
 -0.367

***
 1 

  
Interest rate 0.0172

**
 0.0611

***
 -0.0136 -0.158

***
 0.00126 -0.0398

***
 0.0928

***
 0.0304

***
 0.0178

**
 0.00598 1 

 
TAXTA 0.00316 -0.0480

***
 0.0456

***
 0.00659 0.00151 0.349

***
 -0.00858 -0.0680

***
 -0.0434

***
 0.0881

***
 -0.0281

***
 1 

Notes: Superscripts ***, **, * indicate significance levels of 1%, 5%, and 10% respectively. 
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Table 3. Estimation Result of Total Sample 

Bank specific variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
Intercept 3.577*** 3.583*** 3.489*** 3.490*** 4.102***      

 (7.30) (6.62) (7.06) (6.30) (4.24)      
TIER1i,t-1 0.455*** 0.346*** 0.447*** 0.459*** 0.640** 0.0377 0.0157 0.0574 -0.0962 0.327 

 

(3.79) (2.64) (3.71) (3.32) (2.55) (0.10) (0.04) (0.16) (-0.22) (0.41) 

TIER1i,t-1 * δt-1 0.278*** 0.240*** 0.299*** 0.451*** 0.0698 0.312*** 0.312*** 0.317*** 0.387*** 0.0269 

 

(2.67) (2.99) (2.67) (6.36) (0.24) (4.01) (4.05) (3.92) (5.24) (0.05) 

TIER2i,t-1 0.913*** 0.605** 0.898*** 0.943*** 2.339*** 0.424 0.421 0.433 0.287 0.779 

 

(3.08) (2.36) (3.05) (2.96) (2.83) (1.23) (1.19) (1.26) (0.75) (1.21) 

TIER2i,t-1 *δt-1 0.196 -0.0216 0.182 0.793 -1.677 0.717 0.659 0.738 0.919* -0.204 

 

(0.31) (-0.04) (0.27) (1.50) (-1.48) (1.51) (1.39) (1.53) (1.66) (-0.25) 

TCDi,t-1 0.227** 0.230* 0.218** 0.156 -0.0264 0.256* 0.242* 0.248* 0.0817 0.0124 

 
(2.10) (1.95) (2.00) (1.25) (-0.13) (1.87) (1.73) (1.78) (0.52) (0.05) 

TCDi,t-1 *δt-1 0.103** 0.145*** 0.140*** 0.224*** 0.0918 0.0936* 0.124** 0.132** 0.191*** 0.0188 

 
(2.42) (3.04) (2.90) (3.59) (0.92) (1.91) (2.37) (2.42) (2.79) (0.12) 

DEP i,t-1 0.269* 0.223 0.237* 0.315** 0.308 0.302* 0.291* 0.259 0.268 0.0954 

 

(1.89) (1.58) (1.65) (2.10) (1.38) (1.94) (1.83) (1.64) (1.42) (0.33) 

DEPi,t-1 *δt-1 -0.175* -0.105 -0.0832 -0.0671 -0.118 -0.244** -0.258** -0.153 -0.215 -0.131 

 

(-1.81) (-0.95) (-0.81) (-0.53) (-0.60) (-2.18) (-2.26) (-1.30) (-1.52) (-0.59) 

TA i,t-1 -0.259*** -0.268*** -0.256*** -0.252*** -0.272*** -0.303*** -0.317*** -0.297*** -0.323*** -0.254*** 

 

(-8.01) (-7.43) (-7.92) (-6.94) (-4.62) (-6.97) (-6.86) (-6.84) (-6.36) (-5.61) 

TAi,t-1 *δt-1 -0.00399 -0.00377 0.000200 0.00997 0.00630 0.000681 0.00507 0.00527 0.0116 0.0109 

 

(-0.83) (-0.71) (0.03) (1.64) (0.50) (0.13) (0.88) (0.87) (1.55) (0.73) 

LLPi,t-1 -1.055 -0.856 -1.051 -1.168 -2.248*** -1.292 -1.286 -1.280 -1.439 -1.806*** 

 
(-1.38) (-0.96) (-1.39) (-1.50) (-4.29) (-1.24) (-1.24) (-1.24) (-1.34) (-3.63) 

FA i,t-1 0.688 1.158 0.750 0.858 2.016** 0.910 0.952 0.985 1.141 2.248* 

 
(1.03) (1.43) (1.16) (1.14) (2.05) (1.14) (1.17) (1.28) (1.24) (1.69) 

ROA i,t-1 0.287 0.239 0.229 0.137 0.729 0.466 0.364 0.398 0.372 1.101 

 

(0.53) (0.39) (0.42) (0.26) (1.52) (0.63) (0.48) (0.55) (0.50) (1.55) 

δt-1     0.285 -0.0633 -0.0719 -0.131 -0.223 -0.0245 

 

    (1.19) (-0.86) (-0.90) (-1.45) (-1.51) (-0.07) 

Macroeconomic variables           

GDP growthi,t 0.983*** 0.933*** 0.949*** 1.133*** 0.778** 0.984*** 0.874*** 0.980*** 1.201*** 1.149*** 

 
(4.92) (3.98) (4.61) (5.18) (2.32) (4.17) (3.26) (4.03) (4.43) (3.05) 

Interest ratei,t -0.354*** -0.254** -0.328*** -0.276** -0.244 -0.216** -0.268** -0.174* -0.0638 0.0105 

 

(-3.80) (-2.36) (-3.29) (-2.47) (-1.36) (-2.27) (-2.28) (-1.71) (-0.55) (0.06) 

Industry structure variables           

HHI i,t-1 
 

-0.393 
    

-0.184 
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(-1.16) 

    

(-0.41) 

   HHI i,t-1 *δt-1 
 

0.178 
    

0.234 
   

  

(0.78) 

    

(0.87) 

   COMPTIER1i,t-1 
 

0.00497* 
    

-0.00143 
   

  

(1.79) 

    

(-0.30) 

   COMPTIER1i,t-1* δt-1 

 

-0.0104*** 

    

-0.00720 

   
  

(-3.13) 
    

(-1.41) 
   Bank type variables           

Commercial dummy *δt-1 
  

-0.0348 
    

-0.0451* 
  

   

(-1.33) 

    

(-1.80) 

  Savings dummy *δt-1  
  

-0.0243 
    

-0.0202 
  

   

(-1.22) 

    

(-0.96) 

  Government dummy *δt-1 

  

0.0427* 

    

0.0268 

  
   

(1.75) 
    

(0.94) 
  Foreign dummy *δt-1 

  

-0.0616*** 

    

-0.0403* 

  
   

(-3.06) 
    

(-1.80) 
  Subsidiary dummy *δt-1 

  

0.0116 

    

0.0567** 

  

   

(0.65) 

    

(2.55) 

  Regulation variables           

Overall capital stringency *δt-1 
   

-0.0174* 
    

-0.0235** 
 

    
(-1.80) 

    
(-2.05) 

 Deposit insurance *δt-1 

   

0.0315*** 

    

0.0291* 

 
    

(2.66) 
    

(1.88) 
 Bail-out probability *δt-1 

    
-0.105** 

    
-0.133*** 

     

(-2.27) 

    

(-2.68) 

N 6938 6201 6938 3585 1696 4105 4105 4105 1972 1282 
Hansen J statistic 

     

0.00111 0.169 0.00702 0.897 0.291 

Hansen J statistic (p-value) 
     

0.973 0.681 0.933 0.344 0.590 
Estimation Method FE FE FE FE FE IV IV IV IV IV 
Note: The dependent variable is △logGLi,t. Estimation methods are FE and IV. The regressions included yearly dummy variables T-values are reported in parentheses. Superscripts ***, **, * indicate 

significance levels of 1%, 5%, and 10% respectively. 
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Table 4. Estimation Result of Subsamples by Different Regions 

Regions EU Subsample OECD Subsample Non-OECD Subsample BRIC Subsample 

Bank specific variables (1) (2) (3) (4) (5) (6) (7) (8) 

Intercept 3.765***  4.134***  3.816***  5.560***  
 (4.26)  (4.63)  (6.26)  (4.61)  
TIER1i,t-1 0.286* 0.213 0.183 0.162 0.447*** -0.0809 0.417* -1.426* 

 
(1.77) (0.75) (1.11) (0.55) (3.06) (-0.19) (1.88) (-1.74) 

TIER1i,t-1 * δt-1 0.121 0.279** 0.149 0.296** 0.465*** 0.412*** 0.605*** 0.627*** 

 

(0.81) (2.18) (0.97) (2.21) (4.95) (4.62) (6.90) (4.84) 

TIER2i,t-1 0.532 0.854 0.158 0.234 1.927*** 1.137** 2.679*** 0.975 

 

(0.77) (0.97) (0.63) (0.70) (3.51) (2.26) (3.50) (0.77) 

TIER2i,t-1 *δt-1 0.338 0.593 0.636 1.118** 0.129 0.668 -0.725 0.139 

 

(0.28) (0.75) (0.70) (2.04) (0.20) (0.98) (-0.66) (0.11) 

TCDi,t-1 0.553*** 0.658*** 0.400** 0.572*** 0.0751 -0.0508 0.270 -0.443 

 
(3.16) (2.74) (2.41) (2.68) (0.49) (-0.28) (1.37) (-1.55) 

TCDi,t-1 *δt-1 0.0403 0.103 0.00690 0.0401 0.287*** 0.331*** 0.530*** 0.571*** 

 
(0.43) (0.72) (0.12) (0.60) (3.61) (3.48) (5.09) (4.13) 

DEP i,t-1 0.182 0.161 0.0819 0.163 0.325* 0.137 0.692** -0.0845 

 
(0.76) (0.64) (0.36) (0.75) (1.76) (0.62) (2.31) (-0.22) 

DEPi,t-1 *δt-1 -0.0874 -0.226 -0.0999 -0.159 -0.0502 -0.273 -0.0686 -0.0795 

 

(-0.75) (-1.53) (-0.83) (-1.05) (-0.32) (-1.53) (-0.27) (-0.30) 

TA i,t-1 -0.306*** -0.340*** -0.312*** -0.333*** -0.282*** -0.118 -0.381*** -0.245 

 

(-4.77) (-4.90) (-5.20) (-5.59) (-6.78) (-0.70) (-4.98) (-1.21) 

TAi,t-1 *δt-1 -0.0147 0.0112 -0.0147 -0.00226 0.0162** 0.0166 -0.00197 0.00347 

 

(-1.06) (1.10) (-1.45) (-0.35) (2.15) (1.61) (-0.14) (0.23) 

LLPi,t-1 1.096 1.129 0.670 0.871 -1.187 -1.662 -1.654 -3.969** 

 
(1.32) (0.79) (0.85) (0.67) (-1.51) (-1.52) (-1.38) (-2.23) 

FA i,t-1 0.853 1.818* 0.692 1.222 0.779 0.694 0.162 0.399 

 
(1.30) (1.91) (1.08) (1.40) (1.17) (0.87) (0.14) (0.38) 

ROA i,t-1 2.261** 2.202* 1.630** 2.006* 0.180 -0.00248 1.074* 2.951** 

 
(2.32) (1.80) (2.03) (1.84) (0.31) (-0.00) (1.86) (2.60) 

δt-1  -0.247 0.283* -0.0407 -0.0571 -0.311* 0.265 -0.0421 

 

 (-1.37) (1.95) (-0.39) (-0.36) (-1.83) (1.10) (-0.16) 

Macroeconomic variables         

GDP growthi,t -0.0139 -0.109 -0.0906 0.399 0.759*** 0.625* 0.130 -0.348 

 
(-0.02) (-0.14) (-0.14) (0.39) (3.26) (1.93) (0.22) (-0.29) 

Interest ratei,t -2.245*** -0.936 -0.326** -0.292 -0.327*** -0.406* -1.934*** -2.089* 

 

(-3.75) (-0.99) (-1.98) (-1.20) (-2.66) (-1.67) (-4.03) (-1.83) 

Bank type variables         
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Commercial dummy *δt-1 0.0395 -0.0483 0.0227 -0.0323 -0.119** -0.102* -0.214*** -0.289*** 

 
(0.63) (-1.06) (0.47) (-0.98) (-2.41) (-1.93) (-3.19) (-3.70) 

Savings dummy *δt-1  0.00980 -0.0352 0.0164 -0.00365 -0.293*** 

   
 

(0.25) (-1.16) (0.66) (-0.17) (-2.74) 
   Government dummy *δt-1 0.132 0.143 0.0101 -0.00437 0.0290 0.0204 -0.0241 -0.00735 

 

(0.78) (1.17) (0.17) (-0.08) (0.91) (0.53) (-0.32) (-0.09) 

Foreign dummy *δt-1 -0.0347 0.0110 -0.0241 0.00562 -0.107*** -0.0975*** -0.183** -0.213*** 

 

(-0.87) (0.28) (-0.91) (0.19) (-3.42) (-2.71) (-2.38) (-2.87) 

Subsidiary dummy *δt-1 -0.0203 0.0446 0.00118 0.0397* -0.00902 0.0522 0.0176 0.0513 

 

(-0.91) (1.62) (0.06) (1.69) (-0.30) (1.29) (0.40) (1.10) 

N 3647 2248 4849 2872 2089 1233 859 574 
Hansen J statistic 

 

0.480 

 

0.0239 

 

6.680 

 

0.447 

Hansen J statistic (p-value) 

 

0.489 

 

0.961 

 

0.0354 

 

0.800 

Estimation Method FE IV FE IV FE IV FE IV 
Note: The dependent variable is △logGLi,t. Estimation methods are FE and IV. The regressions included yearly dummy variables T-values are reported in parentheses. Superscripts ***, **, * indicate 

significance levels of 1%, 5%, and 10% respectively. 
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Table 5. Estimation Result of Subsamples 

 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Bank specific variables Bottom 

TA 

Top 

TA 

Bottom 

Tier 1 

Top 

Tier 1 

Bottom 

Tier 2 

Top 

Tier 2 

Bottom 

TCD 

Top 

TCD 

Bottom 

DEP 

Top 

DEP 

Intercept 5.388*** 3.714*** 3.082*** 4.376*** 4.291*** 4.018*** 4.853*** 2.568*** 5.181*** 4.052*** 

 

(5.35) (4.82) (4.33) (4.86) (4.68) (4.92) (6.61) (3.35) (4.43) (5.31) 

TIER1i,t-1 0.363** 0.455* 1.542*** 0.376** 0.348 0.526** 0.249* 0.878* 0.106 0.255 

 
(2.38) (1.84) (2.65) (2.35) (1.43) (2.56) (1.72) (1.88) (0.55) (1.54) 

TIER1i,t-1 * δt-1 0.263*** 0.0560 -0.419 0.199** 0.380** 0.0714 0.256*** 0.751* 0.155* 0.323 

 
(3.72) (0.22) (-0.77) (2.07) (2.42) (0.33) (3.06) (1.93) (1.65) (1.24) 

TIER2i,t-1 0.829 0.449 0.931 1.273** -0.945 0.0282 0.585** -0.00897 0.599 0.408 

 
(1.31) (1.58) (1.54) (2.05) (-0.86) (0.05) (2.15) (-0.02) (1.42) (1.47) 

TIER2i,t-1 *δt-1 0.487 -0.279 -0.370 0.286 1.171 -0.138 0.607 1.064* 0.547 -0.292 

 

(0.58) (-0.38) (-0.62) (0.25) (0.56) (-0.18) (0.69) (1.65) (1.13) (-0.37) 

TCDi,t-1 0.303* 0.282 0.382* 0.190 0.249 0.322 0.145 0.506** 0.231* 0.227 

 

(1.90) (1.44) (1.90) (1.24) (1.46) (1.45) (0.92) (2.25) (1.88) (1.06) 

TCDi,t-1 *δt-1 0.0131 0.168*** 0.0730 0.156** 0.155** 0.0566 0.211** 0.143 0.0556 0.247** 

 

(0.14) (2.87) (1.39) (2.06) (1.99) (1.03) (1.97) (0.92) (1.16) (2.12) 

DEP i,t-1 0.0323 0.236 0.186 0.205 0.455 0.0291 0.206 -0.0618 -0.570 0.350* 

 
(0.13) (1.19) (1.04) (1.10) (1.55) (0.15) (1.36) (-0.14) (-1.00) (1.94) 

DEPi,t-1 *δt-1 -0.164 -0.102 -0.112 -0.127 -0.259 -0.194 0.00114 0.169 0.968 -0.0387 

 
(-0.88) (-0.69) (-0.76) (-0.79) (-1.21) (-1.56) (0.01) (0.44) (1.56) (-0.26) 

TA i,t-1 -0.430*** -0.251*** -0.227*** -0.326*** -0.312*** -0.284*** -0.344*** -0.209*** -0.371*** -0.282*** 

 
(-5.48) (-5.90) (-5.57) (-5.05) (-4.91) (-5.81) (-7.23) (-4.40) (-4.64) (-6.29) 

TAi,t-1 *δt-1 0.000673 0.00862 0.00456 -0.00901 -0.0120 0.00111 -0.0165** 0.0122** -0.00301 -0.00611 

 

(0.04) (1.23) (0.87) (-0.87) (-1.49) (0.14) (-2.23) (1.98) (-0.59) (-0.48) 

LLPi,t-1 -0.802 -0.691 0.223 -0.866 -1.355 -1.454* -0.940 -1.189** -0.480 0.0639 

 

(-0.85) (-1.27) (0.34) (-0.80) (-1.19) (-1.91) (-0.98) (-2.50) (-0.60) (0.11) 

FA i,t-1 2.245*** -0.258 -0.429 1.438 0.287 1.308 1.666* -1.594 -1.946* 2.045** 

 

(2.64) (-0.46) (-0.58) (1.43) (0.30) (1.20) (1.80) (-0.97) (-1.73) (1.98) 

ROA i,t-1 -0.188 1.534* 0.555 0.0676 0.441 -0.838 0.157 -0.0162 -1.332 1.253 

 
(-0.28) (1.91) (0.70) (0.09) (0.75) (-0.92) (0.24) (-0.03) (-1.02) (1.57) 

δt-1 

 

-0.0317 0.138 

  

0.223* 

 

-0.164 

  
  

(-0.27) (1.21) 
  

(1.66) 
 

(-0.82) 
  Macroeconomic variables 

GDP growthi,t 1.092*** 1.158*** 0.665* 0.798** 0.769* 1.179*** 1.367*** 0.827*** 0.984*** 0.840*** 

 
(2.88) (4.20) (1.77) (2.44) (1.96) (3.90) (4.00) (2.88) (2.92) (2.62) 

Interest ratei,t -0.433** -0.0881 -0.0986 -0.224 -0.170 -0.250* -0.768*** 0.192 0.161 -0.452*** 
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(-2.34) (-0.71) (-0.73) (-1.36) (-0.98) (-1.72) (-4.04) (1.64) (1.04) (-2.64) 

Industry structure variables 

HHI i,t-1 -0.586 -0.0283 0.102 -0.360 0.726 -0.714** -0.768 -0.101 -0.260 -0.400 

 
(-1.19) (-0.06) (0.30) (-0.64) (1.24) (-2.01) (-1.37) (-0.22) (-0.23) (-0.97) 

HHI i,t-1 *δt-1 0.403 0.152 -0.346 -0.253 0.0114 0.299 0.917*** -0.290 -0.0407 0.400 

 

(0.86) (0.74) (-0.96) (-0.69) (0.03) (1.17) (2.63) (-1.08) (-0.11) (1.24) 

COMPTIER1i,t-1 0.00821 0.00123* -0.00150 0.00696 -0.000597 0.00503* 0.0124** 0.00230 0.00658** 0.00397 

 

(1.44) (1.71) (-0.52) (1.47) (-0.11) (1.66) (2.42) (1.01) (2.13) (1.19) 

COMPTIER1i,t-1* δt-1 -0.00344 -0.00984** -0.00660 -0.00617 -0.00943* -0.0118*** -0.00734 -0.00707 -0.00994* -0.00689 

 

(-0.46) (-2.55) (-1.41) (-1.05) (-1.70) (-2.75) (-1.32) (-1.54) (-1.92) (-1.58) 

N 3057 3144 3008 3193 3216 2985 3738 2463 3479 2722 
Estimation method FE FE FE FE FE FE FE FE FE FE 
Note: The dependent variable is △logGLi,t. Estimation methods are FE and IV. The regressions included yearly dummy variables T-values are reported in parentheses. Superscripts ***, **, * indicate 

significance levels of 1%, 5%, and 10% respectively. In “Top” and “Bottom” in each column are observations “above” and “below” the mean of each variable in each year respectively. 
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Appendix 
Table A.1. The Construction of Variables and Data Source 

Variable Definition   Source  

Bank specific variables 

△logGL The growth of the logarithm of gross loans  BankScope (2011) 

TIER1 Tier 1 capital to total risk-weighted assets ratio BankScope (2011) 

TIER2 Tier 2 capital ratio, computed by subtracting Tier 1 capital ratio from total capital ratio Own calculations 

TCD The ratio of total customer deposits to total assets BankScope (2011) 

DEP The ratio of interbank deposit to total assets BankScope (2011) 

TA The logarithm of total assets representing the proxy for the size, TA=log (total asset) BankScope (2011) 

LLP The ratio of loan loss provision to gross loans  BankScope (2011) 

FA The ratio of fixed asset to total assets representing proxy for tangibility of bank assets BankScope (2011) 

TAXTA The ratio of tax to the bank size, TAXTA=Tax/TA BankScope (2011) 

ROA The ratio of net income to average total assets in recent two years, ROAt=2*Net incomet/(total assetst+total assetst-1) BankScope (2011) 

 δ A dummy variable for crisis, which takes value of 1 for period 2008-2010 and 0 otherwise 

 Macroeconomic variables 

GDP growth Annual growth rate of GDP at market prices based on constant local currency World Bank (2012) 

Interest rate The interest rate charged by banks on loans to prime customers. World Bank (2012) 

Industry structure variables  

 HHI Herfindahl–Hirschman Index，defined as the sum of the squares of the market shares of asset of the 3 largest banks in each country Own calculations 

COMPTIER1 The tier 1 capital ratio of the competitor banks: COMPTIER1=∑ TIER1k,j
Nj

k≠i

ak,j

Aj
, Where Nj is the number of banks in country j, ak,j are the total 

assets of bank k in country j, and Aj = ∑ ak,j
Nj

k
 are the total assets of banks in country j. 

Own calculations 

Bank type variables 

Commercial dummy Takes value of 1 if the bank is a commercial bank and 0 otherwise BankScope (2011) 

Savings dummy Takes value of 1 if the bank is a saving bank and 0 otherwise BankScope (2011) 

Government dummy  Takes value of 1 if the bank is a government-owned bank and the share of government ownership is higher than 50%, and 0 otherwise BankScope (2011) 

Foreign dummy Takes value of 1 if the bank is a foreign-owned bank and the share of foreign-ownership is more than 50%, and 0 otherwise BankScope (2011) 

Subsidiary dummy Takes value of 1 if the bank is a subsidiary bank and 0 otherwise BankScope (2011) 

Regulation variables 

Overall capital stringency Measures the extent of regulatory requirements regarding the amount of capital banks must hold Barth, Caprio, and Levine 

(2004). Deposit insurance Ordinal variable measuring deposit insurance coverage in 2003: 0: 0$, 1: 1-40,000$, 2: 40,001-100,000$, 3: >100,000$. Demirgüç-Kunt et al. (2008) 

Bail-out probability Bail-out probabilities, based on the support ratings provided by the rating agency Fitch/IBCA. If the  Gropp, Hakenes, and Schnabel 

(2010). 

Derivative Dummy Takes value of 1 if the bank uses the financial derivatives during the financial crisis and 0 otherwise BankScope (2011) 

Basel II Dummy Takes value of 1 if the answer of 3.2 “Does the minimum ratio vary as a function of an individual bank's credit risk?” in the Bank Regulation and 

Supervision Survey 2007 database from Word Bank is “Yes” between 2004-2007, and 0 otherwise;  

 

World Bank (2012) 

 

  

http://en.wikipedia.org/wiki/Market_share
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Table A.2. Number of Banks and Observations in Sample Countries, 2000-2010 

Country Banks #Obs Country Banks #Obs Country Banks #Obs Country Banks #Obs Country Banks #Obs 

Australia 14 37 Dominican 

republic 

7 20 Korea rep. Of 19 85 Norway 129 490 Switzerland 12 29 

Austria 36 57 Egypt 7 23 Kuwait 3 11 Oman 7 36 Syria 7 16 

Azerbaijan 16 61 Finland 8 23 Kyrgyzstan 5 15 Pakistan 27 119 Taiwan 46 270 

Bahrain 7 26 France 10 26 Latvia 14 36 Panama 7 17 Tanzania 23 81 

Bangladesh 31 169 Georgia rep. Of 4 17 Lebanon 8 23 Papua Guinea 3 13 Thailand 24 131 

Belarus 10 35 Germany 225 449 Lithuania 7 25 Philippines 25 82 Tunisia 7 39 

Belgium 5 19 Ghana 11 20 Luxembourg 10 33 Poland 6 15 Turkey 23 51 

Bosnia-Herzegovina 6 14 Greece 16 54 Macedonia 

(fyrom) 

9 22 Portugal 14 40 Uganda 13 30 

Botswana 10 33 Hong Kong 6 19 Malawi 5 16 Qatar 2 13 Ukraine 37 112 

Brazil 50 227 Iceland 11 17 Malaysia 34 186 Romania 14 41 United Arab 

Emirate 

5 19 

Bulgaria 20 82 India 74 430 Mauritius 13 41 Russian 

Federation 

67 189 United Kingdom 21 58 

Cambodia 5 11 Indonesia 46 142 Mexico 5 12 Serbia 13 30 U.S. 658 3,659 

Canada 11 58 Israel 6 17 Moldova rep. Of 15 43 Singapore 5 11 Uzbekistan 7 31 

Chile 29 72 Italy 1352 5,267 Mongolia 7 27 Slovakia 7 21 Yemen 6 16 

China-People's Rep 123 377 Jamaica 7 21 Namibia 4 12 Slovenia 6 18 Zambia 5 12 

Croatia 15 45 Japan 157 927 Nepal 15 99 South Africa 16 57    

Cyprus 8 26 Jordan 3 17 Netherlands 6 17 Spain 31 81    

Czech Republic 12 35 Kazakhstan 13 46 New Zealand 14 57 Sri Lanka 13 68    

Denmark 122 613 Kenya 32 109 Nigeria 10 35 Sweden 92 290    
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Table A.3. Estimation Result of Commercial Banks 

Bank specific variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Intercept 3.210*** 3.400*** 3.199*** 3.504*** 4.025***      
 (6.13) (5.66) (6.10) (6.03) (3.74)      

TIER1i,t-1 0.549*** 0.445*** 0.552*** 0.518*** 0.723** -0.0641 -0.0812 -0.0496 -0.153 0.0782 

 
(3.97) (2.78) (3.95) (3.46) (2.54) (-0.15) (-0.18) (-0.11) (-0.33) (0.07) 

TIER1i,t-1 * δt-1 0.460*** 0.393*** 0.462*** 0.495*** 0.383 0.387*** 0.379*** 0.369*** 0.406*** 0.175 

 
(6.46) (4.60) (6.12) (7.94) (0.70) (4.31) (4.35) (3.99) (5.10) (0.29) 

TIER2i,t-1 1.501*** 0.929* 1.478*** 1.629*** 2.319** 1.062** 1.086** 1.050** 0.685 0.672 

 
(2.87) (1.66) (2.82) (3.34) (2.35) (2.01) (2.04) (1.99) (1.40) (0.83) 

TIER2i,t-1*δt-1 0.934 0.657 0.964 0.955 -0.487 0.587 0.449 0.647 0.992 -0.615 

 
(1.35) (0.91) (1.38) (1.45) (-0.34) (0.79) (0.59) (0.85) (1.35) (-0.45) 

TCDi,t-1 0.166 0.168 0.159 0.131 -0.171 0.175 0.158 0.176 0.0552 -0.103 

 
(1.14) (1.06) (1.10) (0.94) (-0.66) (0.93) (0.83) (0.93) (0.33) (-0.34) 

TCDi,t-1*δt-1 0.217*** 0.245*** 0.200*** 0.292*** 0.195 0.197*** 0.235*** 0.184** 0.259*** 0.0585 

 
(3.45) (3.70) (3.10) (3.94) (1.51) (2.68) (3.08) (2.41) (3.21) (0.28) 

DEP i,t-1 0.142 0.0990 0.126 0.322** 0.296 0.217 0.206 0.200 0.266 0.0770 

 
(0.91) (0.68) (0.79) (2.01) (1.08) (1.18) (1.10) (1.09) (1.35) (0.22) 

DEPi,t-1*δt-1 0.0426 0.0959 0.0538 0.0323 -0.0781 -0.0815 -0.0897 -0.0787 -0.134 -0.0398 

 
(0.33) (0.68) (0.41) (0.23) (-0.29) (-0.52) (-0.57) (-0.50) (-0.84) (-0.13) 

TA i,t-1 -0.228*** -0.238*** -0.227*** -0.251*** -0.262*** -0.309*** -0.326*** -0.307*** -0.330*** -0.273*** 

 
(-6.84) (-6.40) (-6.78) (-6.69) (-4.09) (-6.01) (-5.91) (-5.96) (-5.82) (-4.71) 

TAi,t-1 *δt-1 0.00223 0.0000345 0.00239 0.00817 0.0118 0.00833 0.0131 0.00860 0.00931 0.0192 

 
(0.31) (0.00) (0.33) (1.29) (0.81) (1.04) (1.53) (1.08) (1.17) (1.16) 

LLPi,t-1 -1.017 -0.838 -1.014 -1.108 -2.212*** -1.434 -1.426 -1.433 -1.560 -1.670*** 

 
(-1.29) (-0.90) (-1.27) (-1.39) (-4.00) (-1.30) (-1.29) (-1.29) (-1.40) (-3.01) 

FA i,t-1 0.603 1.154 0.642 0.819 2.183** 0.946 1.006 0.940 1.163 2.419 

 
(0.83) (1.24) (0.90) (1.12) (2.24) (1.09) (1.15) (1.12) (1.28) (1.51) 

ROA i,t-1 0.0778 0.111 0.0717 0.0554 0.512 0.444 0.306 0.444 0.358 0.819 

 
(0.14) (0.20) (0.13) (0.10) (0.65) (0.58) (0.39) (0.57) (0.46) (1.14) 

δt-1  0.0164  -0.133 0.0537 -0.261* -0.278* -0.253* -0.226 -0.113 

 
 (0.12)  (-0.90) (0.18) (-1.86) (-1.93) (-1.79) (-1.49) (-0.26) 

Macroeconomic variables           

GDP growthi,t 1.019*** 1.008*** 0.988*** 1.143*** 0.756** 1.144*** 1.020*** 1.139*** 1.308*** 1.294*** 

 
(4.97) (4.18) (4.65) (5.10) (2.23) (4.64) (3.64) (4.41) (4.72) (3.13) 

Interest ratei,t -0.315*** -0.157 -0.318*** -0.295** -0.279 -0.0829 -0.113 -0.0810 -0.0566 0.135 

 
(-2.66) (-1.23) (-2.68) (-2.44) (-1.37) (-0.72) (-0.84) (-0.70) (-0.44) (0.62) 

Industry structure variables           
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HHI i,t-1 
 

-0.450 
    

-0.242 
   

  
(-1.24) 

    
(-0.50) 

   HHI i,t-1 *δt-1 
 

0.0596 
    

0.138 
   

  
(0.24) 

    
(0.46) 

   COMPTIER1i,t-1 
 

0.00419 
    

-0.00254 
   

  
(1.26) 

    
(-0.48) 

   COMPTIER1i,t-1*δt-1 
 

-0.00930** 
    

-0.00678 
   

  
(-2.47) 

    
(-1.17) 

   Bank type variables           

Government dummy*δt-1 
  

0.0326 
    

0.00806 
  

   
(1.32) 

    
(0.27) 

  Foreign dummy *δt-1 
  

-0.0660*** 
    

-0.0345 
  

   
(-2.87) 

    
(-1.28) 

  Subsidiary dummy *δt-1 
  

0.00785 
    

0.0747** 
  

   
(0.29) 

    
(2.24) 

  Regulation variables           

Overall capital stringency *δt-1 
   

-0.0232** 
    

-0.0281** 
 

    
(-2.34) 

    
(-2.24) 

 Deposit insurance*δt-1 
   

0.0373* 
    

0.0261 
 

    
(1.71) 

    
(1.02) 

 Bail-out probability*δt-1 
    

-0.149*** 
    

-0.183*** 

     
(-2.73) 

    
(-3.19) 

N 3549 3122 3549 3004 1597 2074 2074 2074 1751 961 
Hansen J statistic 

     
0.217 0.00542 0.234 0.0685 0.180 

Hansen J statistic (p-value) 
     

0.641 0.941 0.628 0.794 0.672 

Estimation Method FE FE FE FE FE IV IV IV IV IV 
Note: The dependent variable is △logGLi,t. Estimation methods are FE and IV. The regressions included yearly dummy variables T-values are reported in parentheses. Superscripts ***, **, * indicate 

significance levels of 1%, 5%, and 10% respectively. 
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Table A.4. Robustness Check Results of Different Samples and Specifications  

Bank specific 

variable 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
Intercept 3.773*** 

 

3.573*** 

 

3.580*** 

 

3.721*** 

 

3.576***  

 
(7.13) 

 
(7.24) 

 
(7.31) 

 
(7.48) 

 
(7.30)  

TIER1i,t-1 0.428*** 0.0895 0.461*** -0.0875 0.455*** 0.0377 0.450*** 0.0478 0.454*** 0.0330 

 

(3.20) (0.22) (3.64) (-0.21) (3.79) (0.10) (3.78) (0.13) (3.79) (0.09) 

TIER1i,t-1 * δt-1 0.346*** 0.358*** 0.296*** 0.327*** 0.278*** 0.312*** 0.288*** 0.316*** 0.286*** 0.320*

** 
 

(4.01) (4.92) (3.00) (3.61) (2.67) (4.01) (2.93) (4.19) (2.75) (4.11) 

TIER2i,t-1 0.823*** 0.553 0.620*** 0.173 0.913*** 0.424 0.890*** 0.430 0.905*** 0.409 

 

(2.74) (1.37) (2.62) (0.49) (3.07) (1.23) (3.05) (1.24) (3.07) (1.20) 

TIER2i,t-1 *δt-1 0.122 0.746 0.357 0.855* 0.196 0.717 0.230 0.698 0.216 0.770 

 

(0.18) (1.50) (0.45) (1.70) (0.31) (1.51) (0.37) (1.48) (0.34) (1.61) 

TCDi,t-1 0.301*** 0.278* 0.284*** 0.300** 0.227** 0.256* 0.218** 0.252* 0.224** 0.249* 

 
(2.64) (1.89) (2.66) (2.09) (2.09) (1.87) (2.02) (1.84) (2.08) (1.82) 

TCDi,t-1 *δt-1 0.147*** 0.134*** 0.0871** 0.0614 0.103** 0.0936* 0.129*** 0.108** 0.118*** 0.124*

* 
 

(3.35) (2.79) (2.09) (1.27) (2.42) (1.91) (2.99) (2.19) (2.58) (2.30) 
DEP i,t-1 0.395*** 0.352** 0.251 0.297* 0.269* 0.302* 0.263* 0.302* 0.270* 0.307*

* 
 

(2.62) (2.15) (1.64) (1.89) (1.89) (1.94) (1.86) (1.93) (1.89) (1.98) 

DEPi,t-1 *δt-1 -0.127 -0.178 -0.104 -0.203* -0.175* -0.244** -0.117 -0.200* -0.167* -0.231

** 
 

(-1.15) (-1.55) (-1.10) (-1.75) (-1.81) (-2.18) (-1.23) (-1.80) (-1.73) (-2.03) 

TA i,t-1 -0.285*** -0.303*** -0.268*** -0.291*** -0.259*** -0.303*** -0.267*** -0.311*** -0.259*** -0.304

*** 
 

(-7.87) (-6.59) (-7.99) (-6.02) (-8.00) (-6.97) (-8.15) (-7.07) (-8.02) (-7.04) 

TAi,t-1 *δt-1 -0.00756 -0.00468 -0.00509 0.00152 -0.00399 0.000681 -0.00706 -0.00161 -0.00491 -0.001

36 
 

(-1.48) (-0.95) (-1.04) (0.29) (-0.83) (0.13) (-1.48) (-0.31) (-1.05) (-0.26) 

LLPi,t-1 -1.060 -1.234 -1.023 -1.523 -1.055 -1.292 -1.048 -1.258 -1.052 -1.283 

 
(-1.32) (-1.14) (-1.19) (-1.27) (-1.38) (-1.24) (-1.39) (-1.21) (-1.38) (-1.24) 

FA i,t-1 0.150 0.551 -0.632 -0.00591 0.688 0.910 0.704 0.927 0.700 0.962 

 
(0.28) (0.79) (-1.18) (-0.01) (1.03) (1.14) (1.05) (1.16) (1.05) (1.24) 

ROA i,t-1 0.348 0.426 0.499 0.880 0.287 0.466 0.228 0.419 0.277 0.437 

 

(0.59) (0.57) (0.90) (1.42) (0.53) (0.63) (0.42) (0.57) (0.51) (0.60) 

δt-1 
 

-0.0139 
 

-0.0666 
 

-0.0633 
 

-0.0334  -0.071

0 
  

(-0.21) 

 

(-0.89) 

 

(-0.86) 

 

(-0.46)  (-0.96) 

Macroeconomic 

variables 

          

GDP growthi,t 1.050*** 1.168*** 0.832*** 0.796*** 0.983*** 0.984*** 1.040*** 1.000*** 0.991*** 1.007*

** 
 

(4.37) (4.67) (4.03) (3.01) (4.92) (4.17) (5.15) (4.27) (4.95) (4.27) 
Interest ratei,t -0.456*** -0.313*** -0.278*** -0.241** -0.354*** -0.216** -0.279*** -0.159* -0.351*** -0.205

** 
 

(-3.73) (-2.60) (-2.96) (-2.18) (-3.80) (-2.27) (-3.07) (-1.71) (-3.76) (-2.17) 

Basel II Dummy 
      

0.0993*** 0.0950***   

       

(5.17) (4.16)   
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Derivative Dummy  

        

0.0139 0.0312

** 
         

(1.01) (2.04) 

Year Dummies YES YES YES YES YES YES YES YES YES YES 
Sample

###
 A A B B C C D D D D 

N 6375 3888 6599 3929 6622 4105 6938 4105 6938 4105 
Hansen J statistic 

 

0.112 

 

0.00289 

 

0.00111 

 

0.00609  0.0061

0 
Hansen J statistic 

(p-value) 
 

0.738 
 

0.957 
 

0.973 
 

0.938  0.938 
Estimation 

Method  

FE IV FE IV FE IV FE IV FE IV 

Note: The dependent variable is △logGLi,t. Estimation methods are FE and IV. The regressions included yearly dummy variables T-values are reported in 

parentheses. Superscripts ***, **, * indicate significance levels of 1%, 5%, and 10% respectively. 

###: A indicates subsample countries with more than 50 observations included. B indicates countries without the Former Soviet Republics included. C indicates 

countries without the U.S. included. D indicates all sample countries as in Table 3. 

 

 


