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Chapter 1   

1. Introduction 

In the last decades global financial system went through a tremendous change. 

Financial and technological innovations accompanied by financial deregulation created 

unprecedented opportunities for banks, which led the banking systems around the world to 

become ever more integrated. Multinational banking giants emerged; many economies 

opened up their gates and welcomed foreign banks in the hope of some protection from 

local downturns; government ownership in banking, which is deemed to be vicious, 

declined globally. Yet, the financial crisis of 2007-2009 changed about everything and 

provided a renewed impetus to several crucial debates, which may inform policy-makers of 

means to prevent future crises. As a result, in response to the recent global financial crisis 

the leading policy institutions around the world have prepared structural proposals both at 

national and international level.  

The most notable examples are Volcker rule for the U.S., the Vickers report for the UK 

(2011) and the Liikanen proposal (2012) for the Euro zone, which also affected many 

national proposals.1 At the international level, the Basel committee also introduces a new 

set of rules, which include – among other things – new capital and liquidity requirements 

for internationally active banks. All of these proposals/reports provide a framework for 

banking regulation and supervision in the post-crisis financial environment. The most 

important issues considered are countercyclical measures, to avoid financial boom and bust 

cycles (Caprio, 2011), international resolution mechanisms, to hinder cross-border 

contagion and widespread panic (Goodhart, 2011) – which was evident in Lehman Brothers 

bankruptcy - and finally too big to fail (TBTF) problem, which distorts the risk taking 

incentives in the banking sector and ensures subsidies to the largest banks at the taxpayers 

                                                             
1 See Viñals et al. (2013) for a detailed discussion of these three proposals. 
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expense (Laeven et al., 2014). The policy issues discussed range from executive 

compensation to separation of traditional and non-traditional banking activities – through 

direct prohibition as in the Volcker rule or subsidiarization as in the Vickers report (Chow 

and Surti, 2011). The chapters of this dissertation add new input to the ongoing policy 

discussions. In this chapter we provide an outline of the dissertation and touch upon the 

policy relevance of the forthcoming chapters. 

Cross-border banking is hailed as it enhances the efficiency of financial systems and 

makes them more resistant to local downturns. Yet, it also creates vulnerabilities to shocks 

from abroad, such as real estate shocks. During the recent financial crisis many economies 

experienced collapses in real estate prices and many place the blame for the financial 

turmoil on the souring of real estate related assets such as mortgage-backed securities and 

real estate loans. Hence, a key question is the extent to which the banking system 

propagates shocks to the pricing of real estate related assets internationally. In the next 

chapter, Chapter 2, using an international panel for more than 50 countries we show that the 

price changes in real estate markets in home countries, in which parent banks are operating, 

have significant effects on credit growth abroad through foreign bank subsidiaries in host 

countries. A 1% decrease in real estate prices in home country, in particular, leads to a 0.2-

0.3% decrease in credit growth in the foreign subsidiary. This response, however, is 

asymmetric: only negative house price changes are transmitted. Stricter regulation of 

activities of parent banks can reduce this effect, indicating a role for regulation in 

alleviating the transmission of real estate shocks. Further, the analysis of the impact of real 

estate shocks on foreign subsidiary funding indicates that shocks are transmitted through 

changes in long-term debt funding and equity. 

This chapter contributes the literature by establishing a significant role for real estate 

markets in cross-border shock transmission through multinational banks. We show that the 

real estate price changes in home countries affect the credit supply for foreign subsidiaries 

in host countries. Parent banks –hit by negative real estate prices- try to generate resources 

in their subsidiaries abroad. This finding indicates importance of ring fencing of foreign 

subsidiaries by host authorities and possible positive externalities of regulatory measures 
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related to real estate activities of financial institutions in home countries with multinational 

banks. 2  A natural policy implication is host country authorities’ involvement in changing 

bank ownership. For example, when a state bank is privatized the authorities may want to 

select a parent bank (the new owner) from a prudently regulated banking system –if it is a 

foreign bank. 

Cross-border banking activities intensified dramatically in recent decades. Numerous 

banks extended their activities beyond their home countries in the pursuit of higher 

profitability and diversification. Higher internationalization of a bank may lower bailout 

incentives of national authorities, thus in the absence of international supervision and 

regulation national financial safety nets may play a role in bank internationalization. In 

Chapter 3, using an international panel we find that a bank’s interest expenses increase with 

its degree of internationalization as proxied by its share of foreign liabilities in total 

liabilities.3  Bank interest expenses rise relatively more with internationalization if the bank 

is headquartered in a country with weak public finances, as proxied by a negative fiscal 

balance. Furthermore, this sensitivity of interest expenses to internationalization is higher at 

times of weak world output growth. These results suggest that liability holders of distressed 

internationalized banks expect less from the financial safety net. Lower subsidies implicit 

in the financial safety net for internationalized banks seem to constitute a barrier to cross-

border banking. 

Chapter 3 considers bank internationalization from the parent bank perspective and 

analyzes whether the market disciplines internationalizing banks. The chapter contributes to 

the recent empirical literature and ongoing policy discussions by linking cross-border bank 

ownership to national financial safety nets. As international burden sharing is far from 

perfect and banks are national in their death, we argue that bank funding costs increases in 

response to higher internationalization, as international banks can rely less on national 

financial safety nets. This confirms the importance of cross-border resolution mechanisms 

(Financial Stability Board (2011) or FDIC and Bank of England (2012)) to eliminate the 

                                                             
2 For example Liikanen report proposes special capital requirements for real estate lending and max loan-to-

value (LTV) ratios. These measures may make real estate markets more resilient to large swings, which in 

turn affect parent bank behavior regarding their foreign subsidiaries. 
3 Here, we define bank internationalization as parent banks owning other banks in foreign countries.  
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national financial safety net considerations as an obstacle to cross-border banking. The 

European banking union (and Single Resolution Mechanism) is also a large step towards 

larger integration in banking. Although the regulators and supervisors are aware of the 

situation and seem to be intended to address it, the success and political feasibility of the 

implementation is to be seen –as in case of a crisis diverging national interest comes into 

play. 

Financial safety nets proved to be crucial to avoid a total collapse of the financial 

system during the recent financial crisis. Many banks were taken over by governments, 

especially in developed countries, to keep the credit supply rather stable. Monetary 

authorities also intervened to increase credit supply for a faster recovery without much 

success to influence risk averse private banks. In Chapter 4, we use an international sample 

to show that lending by state banks is less procyclical -and in some cases even 

countercyclical- than lending by private banks, especially in countries with good 

governance. On the liability side, state banks expand their total liabilities and, in particular, 

their non-deposit liabilities relatively little during booms. Public banks also report loan 

non-performance more evenly over the business cycle. Overall our results suggest that state 

banks can play a useful role in stabilizing credit over the business cycle as well as during 

periods of financial instability.   

In Chapter 4, we examine the potential use of government owned banks as a 

countercyclical instrument, providing credit in the bad times smoothing the credit cycles, 

especially in countries with higher governance quality. Our contribution to the literature is 

twofold. First, we consider possible endogeneity by applying a dynamic GMM panel 

estimation, and provide insights about the interaction of government effectiveness and the 

countercyclical use of state banks. Although government ownership of banks has not been a 

part of the recent policy discussion, we provide evidence regarding their active use in 

recent years. 4  This finding indicates that having at least some amount of government 

ownership in banking may be beneficial to smooth credit cycles. Nevertheless, the track 

record of state banks in credit allocation remains quite poor, questioning the wisdom of 

                                                             
4 See the GFDR report (2012) of the World Bank for a new discussion of the role of state in finance. Also the 

debate on State-Owned Banks by Calomiris and Allen (2011). 
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using state banks as a short-term counter-cyclical tool. 

Finally, one of the most important changes in the banking systems around the world is 

that banks changed from an originate-and-hold to originate-and-distribute model, in which 

they issue loans but pack and sell them to the third parties. Although securitization received 

lots of attention either as a savior or evil, an international macroeconomic analysis has not 

been carried out, which is crucial to understand how the use of securitization affected the 

real economy, financial systems and banks worldwide. In the last chapter of the 

dissertation, Chapter 5, using an international panel, we analyze the relationship between 

aggregate securitization and macroeconomic performance.  We show that country-level 

securitization is negatively associated with real economic activity and, more importantly, 

that this relation holds even before the 2007-2009 financial crisis. We explain this finding 

by securitization spurring consumption at the expense of capital formation. Consistent with 

this we find that the negative association only holds for securitization of consumer loans 

and that securitizing banks reduce corporate lending and increase consumer lending. 

Securitization does not seem to be related to financial stability at the aggregate level.  

Our results indicate that securitization can have important macroeconomic implications, 

which depend on the type of assets securitized. Policy makers should take this into account 

if they intend to revive securitization. Given the recent interest of policymakers to boost the 

credit supply by reviving securitization, especially in Europe (see ECB and Bank of 

England discussion paper (2014)), in Chapter 5, we focus on macro perspective of 

securitization activities as a financial innovation. Distinguishing between consumption-

related and non-consumption-related securitization, we argue that only the former type has 

been negatively correlated with economic growth and investment. Thus, in their efforts to 

revive securitization, policymakers should consider not only the complexity of 

securitization but also the type of securitization, as relative ease of loans being securitized 

endogenously determines banks’ lending preference. Namely, banks will channel their 

funds to consumer-oriented loans, at the expense of funding business projects.  
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Chapter 2 

2. The transmission of real estate shocks through 

multinational banks⊥⊥⊥⊥ 

2.1 Introduction 

In the early 2000s the U.S. enjoyed a credit boom and sizeable increases in housing 

prices. Unfortunately, the housing market turned in 2006, triggering a financial crisis, 

which proved to be systemic in 2007 and 2008. Indeed, the decline in house prices has been 

seen as one of the fundamental causes of the recent financial crisis (Acharya et al., 2009). 

However, the U.S. was not a unique case. Starting from 2007, the world economy quickly 

slid into a recession that emanated mainly from the banking systems of the developed 

economies. During this period many economies experienced collapses in real estate prices 

and many blamed the souring of real estate related assets such as mortgage-backed 

securities and real estate loans for the financial turmoil. Hence, a key question is the extent 

to which the banking system propagates shocks to the pricing of real estate related assets 

internationally.  

As complex organizations that offer multiple services in various geographical markets, 

multinational banks are well suited to study the question at hand. Following financial 

liberalization, consolidation, and integration in many countries, cross-border banking 

                                                             
⊥ This Chapter is based on following research paper: Bertay, A. C. (2014). The Transmission of 

Real Estate Shocks Through Multinational Banks. European Banking Center Discussion Paper 

Series No. 2014-001. 

 



Chapter 2: The transmission of real estate shocks through multinational banks 

8 

 

activities have grown dramatically in recent decades.5 In the pursuit of higher profitability 

and diversification, numerous banks extended their activities beyond their home countries, 

opening branches or subsidiaries abroad. Home countries of these banks exhibit diverse 

house price histories in both before and after the global financial crisis.  

In this chapter this variation in house prices is used to investigate whether real estate 

shocks are transmitted through multinational banks to local credit supply, as well as the 

implications of such shocks for the funding structure of foreign bank subsidiaries. The data 

cover the years 1999-2011, and is based on more than 600 foreign bank subsidiaries from 

an international sample of 53 countries.  According to the results, price changes in real 

estate markets in home countries have economically and statistically significant effects on 

credit growth abroad through foreign bank subsidiaries. This finding is robust to various 

alternative specifications and subsamples. Additionally, this effect is asymmetric: negative 

home country real estate price shocks have a significant impact, which is not the case for 

positive shocks. Moreover, stricter home country banking regulation regarding the real 

estate activities of parent banks reduces the effect of the transmission, indicating the 

importance of regulation. 

We find some evidence on heterogeneity in transmission of home country real estate 

price changes. More specifically we show that the parent banks keep their core subsidiaries, 

which are larger in size and rely more on deposits in host countries, from the effects of real 

estate price changes at home. Furthermore, the findings indicate that informational 

problems drive the transmission results. Specifically, in response to a negative change in 

home country real estate prices, foreign bank subsidiaries from neighboring countries or 

culturally related countries decrease their credit supply less compared to others. This is 

because informational asymmetries or political motivations play an important role in the 

transmission of real estate price shocks. Better information or closer relationships (proxied 

by contiguity and common language) seem to mitigate the cross-border transmission of 

house prices.  

                                                             
5 See Claessens and Van Horen (2014), and Bank of International Settlement (BIS) report (2010) for detailed 

discussions and recent trends. 
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The results do not support the alternative channels, securitization and moral suasion by 

national authorities, possibly affecting the transmission of real estate shocks. Securitization 

enables banks to transfer risks such as mortgage portfolios to third parties, which in theory 

can handle them. This, in turn, should make banks less responsive to real estate prices, 

reducing the cross-border transmission. Nevertheless, we show that the aggregate 

securitization activity at the home country not only fails to mitigate the transmission of real 

estate price changes, it may even decrease the host country’s credit supply, which may be 

caused by collapses in secondary loan markets during the financial crisis.  

Countries responded to the recent financial crisis in different ways; supporting their 

banking systems through recapitalizations, asset purchases, or nationalizations. Some 

policy responses are bank specific (like a bank nationalization), but there are indirect 

benefits for the banking system as a whole. How banking system uses this support by the 

governments is highly political, as the main motivation for governments is to stabilize the 

credit supply at home. Yet, banks can choose to use this support to increase lending abroad, 

where opportunities may be relatively better due to an event in real estate market. 

Alternatively they may use it to curb lending at home.  Thus, national authorities may put 

pressure on the parent banks to decrease the credit supply in their foreign subsidiaries 

(Kamil and Rai, 2010). We use the policy responses of home countries to recent financial 

crisis to proxy the incentives for national authorities. The more recapitalizations and asset 

purchases or nationalization occur in the home country, higher the probability of national 

authorities to use moral suasion for parent banks to decrease credit abroad. However, there 

is no evidence to support that. If anything, the transmission is weaker for the foreign bank 

subsidiaries, whose parent banks are from countries responding heavily to the recent 

financial crisis by recapitalizations, asset purchases, and nationalizations.  

In addition, the transmission of real estate price changes comes mainly from the later 

part of the sample. The effect of the capital channel (or parent support), on the other hand, 

seems to be relevant for the earlier years but not after the recent financial crisis – 

confirming the results of De Haas and van Lelyveld (2013). More importantly, for the post-

2007 period we find that foreign subsidiaries of parent banks, whose profits and interest 

revenues are more sensitive to real estate prices before 2007, experienced higher 
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transmission in response to negative real estate price changes at home country. We take this 

as evidence for the importance of real estate markets in cross-border transmission. Further, 

the examination of the funding structure of foreign subsidiaries reveals that the changes in 

credit supply are mainly due to the fluctuations in long-term debt funding and equity in 

response to home country house price changes.   

The remainder of this chapter is organized as follows. In Section 2.2, we provide a short 

literature review of the relevant lines of research and explain how this chapter contributes 

to the literature. Section 2.3 discusses the model, data and the econometric methodology. 

Section 2.4 presents the empirical results and various robustness checks for those results. 

Section 2.5 concludes with a short discussion of policy implications. 

2.2 Literature Review 

There is a large literature on the impact of cross-border banking activities on financial 

stability, real economic activities, and other measures like efficiency and competitiveness 

of national banking systems.6 An essential feature in this literature is the importance of 

internal capital markets. Previous studies show that the loan supply in one geographical 

market depends not only on local banks’ balance sheets, but also on the parent bank’s cash 

flow and financing options in other geographical markets it operates. In their seminal paper, 

Houston, James and Marcus (1997) find that the operation of internal capital markets is 

important in explaining loan supply at the individual subsidiary level. They find that local 

loan supply is sensitive to holding-wide cash flow rather than merely to local cash flow. 

For an international bank, internal capital markets are also of importance, given that 

global banks manage the capital requirement ratios of their local subsidiaries. The literature 

takes two approaches to illustrate the transmission of financial shocks through foreign 

banks. The first one focuses on macro-financial linkages using aggregate data to show the 

transmission through banking integration. Morgan, Rime and Strahan paper (2004) is an 

important example. Using the U.S. as a multi-market banking system, they show that 

                                                             
6 Allen et al. (2011) provide a detailed discussion for Europe, whereas Claessens et al. (2001) compare 

foreign and domestic banks both in developed and developing countries.  
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interstate bank ownership has an effect on the volatility of real economic activity within 

states, making state business cycles smaller and more similar. In a recent paper, Kalemli-

Ozcan et al. (2013) show how financial integration through global banks makes the 

international business cycles divergent in general, but less so during the financial turmoil 

periods. Cetorelli and Goldberg (2011) also use data on aggregate international lending 

activity and document the transmission of the recent financial crisis from developed 

countries to emerging markets through global banks. 

The other approach concentrates on bank-level data and on specific countries as home 

and/or host countries. For example, in their influential article, Peek and Rosengren (1997) 

focus on the U.S. as the host country and Japan as the home country. They find that a 

negative shock in Japanese stock prices affected the lending activities of Japanese banks in 

the U.S. In another paper, Peek and Rosengren (2000) illustrate how the Japanese banking 

crisis influenced real economic activity -specifically construction activity- in U.S. 

commercial real estate markets through Japanese banks in the U.S. More recently, Schnabl 

(2012) used the 1998 Russian default as a negative liquidity shock to international banks 

and analyzed its impact on Peru through these international banks. There are other papers, 

which use lender heterogeneity from loan-level data to illustrate the international 

transmission of the recent financial crisis or possible credit supply differences of foreign 

owned banks.7 Cetorelli and Goldberg (2012) focus on intra-banking group flows during 

the financial crisis to open up the black box of internal capital markets of U.S. global 

banks, illustrating a locational pecking order for liquidity management. De Haas and Van 

Horen (2013), on the other hand, use an international loan-level panel with a similar focus 

on the recent financial crisis and confirm that banks reduce their credit supply selectively 

depending on their geographical and informational positions.  

In recent years this literature started to employ more international bank-level data, 

increasing the number of countries in the sample rather than focusing on one country as 

host or home. De Haas and Van Lelyveld (2010) use an international sample of – mostly - 

developed countries, and provide evidence regarding the existence and functioning of 

                                                             
7 See Beck et al. (2012) for a country study of Bolivia; Popov and Udell (2010) for Central and Eastern 

Europe; and Ongena et al. (2012) for Central Asia and Eastern Europe. 
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internal capital markets. In another paper, De Haas and Van Lelyveld (2013) use a similar 

dataset, which includes the global crisis period (2007-2009), and show that parent support 

may not be effective if the parent itself is in trouble. Further evidence on the internal capital 

markets in emerging countries comes from Jeon et al. (2013), who confirm that internal 

capital markets contribute to the transmission of financial shocks through multinational 

bank subsidiaries. These papers emphasize the importance of the capital channel of the 

internal capital markets by showing the significant impact of parent’s bank-level variables 

such as internal fund generation, liquidity, or capitalization on foreign subsidiary’s credit 

supply.8  

Introducing the real estate markets into the picture, Loutskina and Strahan (2012) show 

the positive causal effects of house prices on economic growth in the U.S. during the boom 

years before the recent financial crisis. They find that this effect gets bigger with financial 

integration, which in turn increases economic volatility through higher variation in house 

prices and through strengthened links between the collateral and the overall economy.  

Berrospide et al. (2011) relate the house prices and mortgage delinquencies in the U.S. 

during the 2007-2009 crisis to lending through multi-market banks, and document the 

cross-state transmission. They also consider securitization as a possible mitigating factor in 

this transmission. Similar to Berrospide et al. (2011), this study uses the regional variation 

in real estate markets to identify the transmission, and the results of both papers are largely 

consistent. Nevertheless, this chapter is the first international bank-level study focusing on 

alternative asset prices, namely real estate and stock market prices, and documenting the 

transmission in response to changes in those prices. It is especially interesting to observe 

multi-market banks behaving along similar lines in an international environment with 

countries pursuing divergent national interests, and in the U.S. where the individual states 

are subject to a single regulator.  

This study contributes to the literature in several ways. Most importantly, the focus is 

on a specific type of financial shock, namely real estate market shocks. This increases our 

                                                             
8 An alternative is the so called collateral channel, which Chang and Dasgupta (2007) found relevant on 

multi-segment firms. They find that transmission to non-shock segments is not due to the lower availability of 

internal funds but to a decreased value of collateral assets and reducing availability of external finance. 
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knowledge of how different macroeconomic shocks -including growth in the real economy, 

- the changes in stock markets, or real estate market prices are transmitted. Similar to De 

Haas and Van Lelyveld (2013), we use a large sample including both developed and 

developing countries. Unlike them, this chapter focuses not only on huge banking 

conglomerates, but also on relatively smaller international as well as domestic players. The 

time coverage for the sample is better in the sense that it includes 2010 and 2011. During 

these years some recovery could be observed in the banking sector, while many countries 

were still experiencing a banking crisis.  

2.3  The model, data and methodology 

2.3.1 The empirical model 

To see the impact of foreign house price shocks on national economies, we employ an 

empirical model similar to De Haas and Van Lelyveld (2013), which is modified by 

inclusion of host and home country real estate price variables. In this model, the credit 

growth rate in foreign subsidiaries is explained by subsidiary level controls, parent level 

controls, and macroeconomic controls for both home and host countries.9 This model is 

inspired by the Morgan et al. (2004) paper, which modifies the Holmstrom and Tirole 

(1997) paper for a multi-market environment. The model is: 

�����	����	
	����
ℎ�,�,�,�

= �� + �� + ������	��
�
�	��	��	�,��� + ���� �	����	��
�
�	��	��	!,���

+ "�#�$%	�,�,�,��� + &����
	��'$
�(�,� + "�)���$
	*�$%�,���

+ &��� �	��'$
�(!,� + +�,�,�,� 

where the subscripts i, j, and t denote the bank, the parent bank, and the year; m and n 

denote host and home countries. α�  and γ�  are bank and year fixed effects. Further, 

#�$%�,�,�,���  and )���$
	*�$%�,�  are sets of bank variables including size, capital and 

                                                             
9  Following De Haas and Van Lelyveld (2013) we use gross credit growth as the main dependent 

variable. Using net credit growth, which excludes loan loss reserves, provides very similar results suggesting 

that loan losses are not an influential factor.  
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liquidity related controls for foreign bank subsidiary and parent bank respectively. 

Controlling for size is crucial as the sample contains various banks with different sizes. In 

the basic set capital and liquidity of local and parent banks are also included to control for 

solvency and soundness of these banks. ���
	��'$
�(�,� and �� �	��'$
�(!,� are sets of 

macroeconomic variables, including GDP per capita, GDP per capita growth, inflation, and 

stock market indices growth in host and home countries respectively. The variable of 

interest is �� �	����	��
�
�	��	��!,���  , thus the focus will be on the coefficient �� , 

which is the effect of real estate shocks in home country on credit supply of a local bank -

that is a foreign subsidiary. We also control for host country price changes, 

����	��
�
�	��	��	�,��� . Although the emphasis will be on real estate market price 

changes, controlling for stock market changes is crucial as stock markets may be 

transmitted to foreign credit supply as well (Peek and Rosengren 1997). 

To include domestic banks into the analysis, which will create extra variation in 

ownership, we also employ an alternative model, which includes interactions between 

foreign ownership dummies and parent controls: 

�����	����	
	����
ℎ�,�,�,�

= �� + �� + .�/���	�$�,� + .�/���	�$	*�$%�,� + ������	��
�
�	��	��	�,���

+ "�#�$%�,�,�,��� + &����
	��'$
�(�,� + ���� �	����	��
�
�	��	��	!,���

∗ /���	�$	*�$%�,� + "�)���$
	*�$%�,��� ∗ /���	�$	*�$%�,�

+ &��� �	��'$
�(!,� ∗ /���	�$	*�$%�,� + +�,�,�,� 

where the variables are similar to the foreign subsidiary model explained above except the 

dummy variables  /���	�$�,� , /���	�$	*�$%�,� and relevant interaction terms. Bank-level 

characteristics are included as #�$%�,�,�,��� , which now include information on both 

foreign and domestic banks. Thus, this specification allows the comparison of foreign bank 

subsidiaries with domestic banks as a control group. The impact of parent bank and home 

country variables can be interpreted solely based on their interactions with the foreign 

ownership variable. The interaction terms indicate whether the difference –if any- between 

domestic banks and foreign bank subsidiaries depend on alternative parent bank or home 

country variables. In other words, parent bank and home country variables are not featured 
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in the model on their own. The number of domestic banks is much higher compared to 

foreign subsidiaries in the sample. Therefore, in a robustness check, a more comparable 

sample of domestic banks is generated using propensity matching at country-year level 

(with at least 30 observations by country-year). Foreign subsidiaries and domestic banks 

are matched according to their size, equity and liquidity measures. 

2.3.2  Data 

In this chapter, we examine an international sample of more than 600 foreign bank 

subsidiaries located in 53 countries for the years from 1999 to 2011.10 Income statement 

and balance sheet information on individual banks is taken from the Bankscope database.11 

The Bankscope Ownership Database is used to match parent banks with directly owned 

banks.12 Only countries are included in the universe of owners, for which there is real estate 

market information for the relevant year. The sample includes only the banks for which 

more than 50% of ownership information was available in order to make sure that all the 

majority owners are identified. If a bank is majority owned by a foreign bank, it is counted 

as a foreign subsidiary. To avoid double entries and to better isolate shocks on specific 

entities we use unconsolidated statements -where available- for both subsidiaries and parent 

banks. To be able to use domestic banks as a control group these banks are retained.  

                                                             
10 A similar analysis can employ Claessens and Van Horen (2014) foreign ownership data with a better 

coverage. Yet, the focus here is on foreign bank subsidiaries, and knowing the parent banks and controlling 

for their characteristics are crucial. Thus, the coverage of our data is somewhat smaller, as we identify the 

parent bank in order to analyze the parent banks and their foreign subsidiaries. Claessens and Van Horen 

(2014) data have more than 5000 banks from which around 1400 are foreign owned in 2009, whereas we 

could identify around 600 banks owned by foreign banks for the same year. 
11 Bankscope financial statements data is taken from WRDS. See Table 2.A1 in the appendix for variable 

definitions. 
12  Bankscope provides only the most recent cross-section of ownership information; we generated the 

ownership data using yearly CD’s for each year from 1999 to 2011. Only subsidiaries are included, as 

Bankscope does not provide information on branches. A caveat using solely direct ownership is the fact that 

part of the complex ownership structures of multinational banks is not captured. The ultimate ownership 

information could have been an alternative; however this would introduce too much complexity to the 

ownership information. Instead, basic ownership information is used to keep the sample as large as possible. 

This way the sample could contain not only huge multinational banks (there are only a few dozens of them) 

but also smaller banks. Note that these preferences may actually introduce a bias against the results of the 

chapter, as the foreign subsidiaries may be affected by ultimate owners but not as much by direct owners. 
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The macroeconomic data come from World Bank’s WDI, IMF IFS and OECD 

databases, and the banking regulation data come from The Bank Regulation and 

Supervision Survey, carried out by the World Bank. Geographical and cultural distance 

variables are taken from the CEPII database. The data on systemic crisis and policy 

responses are from Laeven and Valencia (2012). The aggregate securitization variables are 

generated from the ABS database and CMBS database.13 Finally, real estate market data are 

collected from sources such as BIS, OECD and Dallas FED (Mack and Martínez-García, 

2011), and also from Global Properties Guide, a private company collecting data from 

alternative sources. We expand the Dallas FED International House Price Database by 

adding more countries but keeping the data as comparable as possible.14 We predominantly 

use House price indices and calculate the changes in end-of-the-year indices and subtract 

consumer inflation to get the real change in real estate prices. Only changes in real estate 

prices are used, and not level information, for better comparability across different 

countries.  

Only around 7% of foreign bank subsidiaries are owned by banks from developing 

countries as defined by the World Bank, which is not surprising as most multinational 

banks are located in the developed world. Moreover, foreign bank subsidiary observations 

located in developing countries constitute around 21% of the whole sample.15 Thus, the 

sample consists mostly of data from developed countries, suggesting that the bulk of 

multinational activity still happens among developed countries. This observation is 

consistent with the De Haas and Van Lelyveld (2010) paper. 

Table 2.1 presents the summary statistics for the full sample –including domestic banks 

and foreign subsidiaries- and for the parent banks and home countries, which are just for 

foreign subsidiaries observations. Average real gross credit growth in the sample is 5.1% 

                                                             
13 These two databases are provided by Asset-Backed Alert and Commercial Mortgage alert, both produced 

by a private company. They include all asset-backed issues, mortgage-backed issues (including CMBS), and 

collateralized debt obligations. Given these issues are under the control of a trustee, rated by at least one 

major rating agency, and collateralized by assets of some kind.   
14 We follow the Dallas FED database for the selection criteria in terms of geographic coverage (nationwide), 

vintage and type of dwellings (existing single-family) and priced unit (per dwelling). 
15 If domestic banks are included, the number of banks in the developing countries constitutes 14% of the 

sample. 
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and net credit growth –net of loan loss provisions- is 4.9%, suggesting that loan loss 

provisions do not matter much. Mean equity growth rate is 5.5% and mean short-term 

funding and deposit growth is 5.2%, whereas the growth rate of long-term funding is very 

small at -0.5% with a large standard deviation. This may be due to the impact of global 

financial crisis of 2007-2009 on more fragile long-term funding. Growth rates larger than 

100% are dropped as unreasonable, in order to avoid the impact of possible merger and 

acquisitions. 

Table 2.2 displays the comparison of the foreign bank subsidiaries with parent banks. 

Parent banks have slightly –yet statistically significantly- lower capitalization -measured as 

equity over total assets- (10.4% vs. 13.2%) and lower liquidity –measured as liquid assets 

over total assets (26.4% vs. 29.8%). Regarding the size of the banks, parents are 

considerably larger than the foreign subsidiaries as expected. The relative size variable, 

which compares the size of subsidiary and parent bank in terms of total assets, indicates 

that the assets of foreign subsidiaries on average are as large as 14% of a parent’s 

unconsolidated assets. When subsidiaries larger than their parent banks are excluded, which 

is likely caused by complex ownership structure, average relative size becomes around 7%.  

In terms of macroeconomic variables, home countries experience lower real estate 

market price appreciation (1.2% vs. 2.0%) and stock market gains (2.9% vs. 6%) compared 

to host countries. This suggests that the parent banks seek better economic prospective and 

thus possibly higher profits. Yet the profits of subsidiaries –measured relative to total 

assets- and parent banks are almost the same at 1.1%.  

In Table 2.3, pairwise correlations of selected variables are presented. Although host 

and home real estate market price changes are significantly correlated, the correlation 

coefficient is rather low at 0.234. Indeed, the countries displayed in Figure 2.1 are shown to 

have widely varying paths regarding real estate price changes. Yet, the mean values for the 

countries in the sample, as shown in Figure 2.2a, suggest a global boom (from 2001 to 

2007) and bust (during 2008 and 2009) and later a slow recovery in 2010 and in 2011.16 

The stock market price changes follow a similar path in Figure 2.2b, but the real estate 

                                                             
16 See Panel c in Figure 2.2 for average real estate price changes.  
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markets are much smoother. The histogram of real estate market price changes (Figure 2.3) 

shows that there are more country-year observations with a positive price change and a 

fatter tail compared to the negative side –indicating possible real estate bubbles. Indeed, 

weighted mean of positive home country real estate price changes are larger in absolute 

value compared to the negative ones (3.2% vs. -2%). 

2.3.3 Econometric methodology 

Three alternative econometric approaches are used in this chapter, namely bank fixed 

effects regressions, pooled OLS regressions with country-fixed effects, and two-step 

dynamic panel GMM regressions, where both difference and system estimators are used. 

The benchmark regressions also include an IV regression, where local real estate prices are 

instrumented through population growth and bank regulation related to real estate activities, 

as local real estate prices respond to local credit supply. All regressions include one period 

lagged real estate price variables and bank-level variables to reduce endogeneity concerns. 

These concerns are further tackled by dynamic panel regressions –using differences and 

levels of explanatory variables as internal instruments (Arellano and Bond, 1991; Blundell 

and Bond, 1998).  

The identification strategy pursued in the chapter is based on the assumption that 

international real estate prices are not perfectly correlated. This is due to the immobile 

nature of real estate and the existence of national borders as an obstacle to population 

mobility. Although there seems to be synchronization in real estate markets in recent years 

(Hirata et al., 2012), the co-existence of boom and bust national housing markets together 

with rather flat housing markets suggests the co-movements are far from perfect. Therefore, 

the assumption is reasonable.17 Using a global VAR analysis for 7 euro area countries,18 

Vansteenkiste and Hiebert (2011) show that spillovers from country-specific house price 

shocks exist but their magnitude is relatively low. Figure 2.1 displays the examples of 

countries experiencing booms and busts (e.g. Spain, United Kingdom and United States) 

                                                             
17 Note that these countries are some of the most influential countries in the cross-border banking activities. 

Thanks to this fact, there is considerable variation in the variable of interest. See Table 2.A2 in the appendix 

for a list of countries and their relative presence in the sample. 
18 These countries are Belgium, Germany, Ireland, Spain, France, Italy and the Netherlands. 
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together with rather stable ones (e.g. Germany, Japan and Switzerland). Indeed, the home 

and host country correlation for the foreign subsidiary sample the correlation coefficient is 

much higher for stock markets compared to real estate markets.19  

2.4 Empirical Evidence  

In this section empirical evidence will be presented. First, we will set up the benchmark 

model and use alternative methodologies as discussed in the previous section. Second, 

alternative dependent variables, specifications, and robustness checks will be presented. 

This section concludes by investigating through which funding channel the real estate 

shock transmission may be operating –analyzing the changes in the funding structures of 

foreign subsidiaries.  

2.4.1 The impact of real estate markets 

Table 2.4 includes the benchmark regressions with basic bank and country level 

controls. Alternative econometric approaches are presented by using foreign subsidiary 

only and full sample settings. In almost all regressions the coefficients of home country real 

estate prices are positive and significant. In regressions 1 and 2, where bank fixed effects 

are used, a 1% decrease in home country real estate prices leads to a decrease of 0.25-0.3% 

in the credit growth of foreign bank subsidiaries.20 Regressions include controls for local 

real estate prices to avoid a possible omitted variable bias. This is crucial as the price 

changes in the home real estate market are at least partially correlated with local real estate 

price changes. The impact of local real estate prices is insignificant for the foreign 

subsidiary only sample, but in other regressions it becomes significant in the sample where 

domestic banks are included. This suggests that foreign banks are less sensitive to local real 

estate shocks, which can be explained by their ability to smooth the shocks thanks to their 

parents –an opportunity not shared by domestic banks. Another explanation may be that 

their assets are not as exposed to local real estate markets as those of domestic banks.  

                                                             
19 In Table 2.3, the correlation coefficient for equity indices of home and host countries is 0.712, whereas it is 

0.234 for real estate prices. 
20 We report heteroskedasticity robust standard errors, yet the results do not change with host country, bank or 

parent level clustering. 
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These results hold in regressions 3 and 4, where high credit growth banks are excluded 

(changes larger than 50%). 21  In pooled OLS regressions 5 and 6, the size and the 

significance of the coefficients decrease, underlining the importance of bank fixed effects 

regarding the impact of home real estate shocks. The results of the two-step GMM models, 

estimated to alleviate endogeneity concerns, stay almost the same in regressions 7 and 8. In 

regressions 9 and 10, we use instrumental variable regressions with bank fixed effects, as 

explained in the methodology section. Instrumenting local house prices may be crucial as 

they may mechanically affect the credit growth through the value of mortgages. 

Interestingly, when local house prices are instrumented the size of the coefficient for the 

home country, house price changes gets larger especially in regression 10, where the full 

sample is used. There, compared to domestic banks, a 1% decrease in housing prices in the 

home country is associated with a 0.7% decrease credit growth in foreign bank subsidiary. 

Although instruments are rather weak in both regressions, instrumentation is relatively well 

in regression 10 compared to regression 9, which suffers from underidentification.  

An important issue is whether this impact is economically significant. A one standard 

deviation decrease in real estate prices in the home country (around a 7.5% decrease) leads 

to a decrease of around 2.5% in the credit growth of the foreign subsidiary. Although this is 

approximately 10% of the standard deviation of credit growth, it is almost 50% of its mean 

value. Especially given the persistence of some housing busts in certain countries (see 

Figure 2.1) the cumulative impact on growth rates can even be larger. Thus we argue that 

this is a considerably large impact, especially compared to the impact of local housing 

prices. 

Furthermore parent bank-level variables do not have a significant impact, except a 

marginally significant positive impact of parent liquidity in a few regressions. This 

observation is in line with the most recent findings from De Haas and Van Lelyveld (2013). 

They show that parent banks were not a source of stability for their subsidiaries during the 

                                                             
21 Dropping the dissolved or merged banks, or the banks whose ownership status change, does not affect the 

results (not reported). 
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last financial crisis, while a large number of them were suffering from a banking crisis at 

home.22  

Looking at another important asset class, stock markets, there is a positive impact of 

home equity markets, which is expected as they may have a similar impact on the parent-

subsidiary relationship. Yet, the coefficients of home equity markets are insignificant in 

most regressions, and the size of the impact is considerably smaller compared to real estate 

markets. More specifically, a one standard deviation decrease in stock market prices –

around 34%- leads to a 1% to 1.5% decrease in credit growth in the fixed effects 

regressions with significant home equity market coefficient. Compared to the transmission 

of real estate price shocks, the effects of a stock market price change at home country on 

the credit supply of the host country is lower. This difference in credit growth sensitivity to 

real estate and stock markets indicates that real estate prices are more important compared 

to stock markets regarding the cross-border transmissions. This may be explained by the 

role of real estate as collateral in the economy, as an extra channel influencing cross-border 

transmission. In Figure 2.2b, stock markets and real estate markets behave similarly, but 

stock markets move much more sharply compared to real estate markets. This result might 

reflect that the banks are aware of the volatility of stock markets and are thus better 

prepared not to transmit the fluctuations in stock markets, which are much more volatile 

compared to real estate markets.  

2.4.2 Alternatives and robustness checks 

In this subsection we show empirical results using alternative specification and various 

robustness checks. Table 2.5 displays the robustness checks with various specifications and 

a subsample including only countries from Dallas FED database on real estate prices. 

Monetary policy transmission may be an important factor, leading to both higher real estate 

prices and higher credit supply. Regressions 1 and 2 include exchange rate and interest rate 

controls for both home and host countries, but the coefficients of home real estate prices do 

not change much. Next, a lagged dependent variable is added in the baseline bank fixed 

                                                             
22 The banking crisis at home is pervasive in the sample. With 41% of observations for foreign subsidiaries, 

home countries are in banking crisis. 
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effects regressions 3 and 4, which introduces a bias. Yet, the results do not change 

dramatically.  

Developing countries experienced a series of crises in the late 90s and early 2000s. This 

chapter investigates the effects of home country shocks, which are mainly developed 

countries, on the foreign subsidiaries, many of which are in developing countries. To be 

sure that this period is not driving the results in regression 5 and 6, we drop observations 

before 2002 and the results remain similar.  

In the full sample specification, foreign subsidiaries are compared with domestic banks. 

But domestic bank universe is very large compared to foreign bank sample. To generate a 

more comparable control group of domestic banks in regressions 7 and 8, only domestic 

banks and foreign subsidiaries are included, which are matched by propensity scoring at 

country-year level. The coefficients of home real estate prices are similar, which provides 

more confidence in the full sample specifications.23 Finally, international comparability of 

house price data may be an important factor. In regressions 9 and 10 the banking universe 

is reduced to the Dallas FED International House Price Database sample only. This sample 

consists only of OECD countries and thus reduces the sample size by more than half but 

makes the house prices more comparable. The coefficient of home real estate prices is 

marginally insignificant in the foreign subsidiaries only sample, but significant in the full 

sample. The sign of the coefficient is the same in both regressions.  

In Table 2.6 we replace add alternative fixed effects on the top of bank fixed effects in 

the baseline specification. This should alleviate concerns about endogeneity of home 

country house prices and more importantly, the demand side effects at the host country. 

Indeed, the demand side factors at host countries may drive the results, in the sense that the 

credit supply of foreign subsidiaries decrease not in response to home country house prices 

but to the local credit demand conditions. In regression 1, we tackle this issue by adding 

host country-year fixed effects next to the bank fixed effects, which take all country level 

variation at the host countries away (all host country variables are dropped). Although the 

                                                             
23 The foreign and domestic banks are matched 1 to 1 without replacement. When we include all domestic 

banks, which are matched with foreign banks at any time –ending up with a larger sample then in regression 8 

but smaller than the full sample- the results stay similar (not reported). 
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coefficient of home real estate price changes are marginally significant, the size and the 

sign of the coefficient are similar. We also find a similar coefficient in regression 2 and 3, 

where we add home country and parent bank fixed effects capturing possible omitted 

variables for the home countries and parent bank, respectively. In regressions 4 and 5, we 

include home country-year and parent bank-year fixed effects. In these regressions only 

variation coming from foreign subsidiaries, which change their home countries and owner 

banks, respectively, are used. The results are similar for those regressions with even higher 

coefficients. These regressions provide some assurance regarding endogeneity and demand 

side factors. 

Table 2.7 displays alternative specifications. Internal fund creation and profitability at 

bank level may have an effect on real estate shock transmission, as they have been found 

significant in some earlier studies. Following Jeon et al. (2013), regressions 1 and 2 include 

internal funds (defined as net income over lagged loans) of both the subsidiary and parent 

as controls, but the results remain similar. When other bank level controls (profits and net 

interest margin) are included in regressions 3 and 4, as employed by De Haas and Van 

Lelyveld (2010), the coefficients of the variables of interest are still similar. Controlling for 

parent credit growth at the home country (in regressions 5 and 6), parent off-balance sheet 

items –proxying non-traditional activities such as securitization- (in regressions 7 and 8), 

and finally parent Tier 1 ratio –instead of parent equity- (in regressions 9 and 10) do not 

change the importance of home country real estate prices. Parent Tier 1 capital, however, 

has a positive and significant coefficient, although the sample size is much smaller due to 

data restrictions. 

An interesting question is whether there is any heterogeneity in transmission. For 

example, parent banks with higher wholesale funding –as in De Haas and Van Lelyveld 

(2013)- may transmit home country real estate price more to their foreign subsidiaries 

compared to others. In regressions 1 and 2 in Table 2.8, we include a wholesale funding 

control and its interaction with home country real estate prices for the parent bank. Parent 

bank wholesale funding is not associated with foreign subsidiary’s credit supply or the 

transmission of home real estate prices. The wholesale funding of the local bank is 

negatively associated with the credit growth, indicating vulnerability of such banks. In both 
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regressions, home real estate prices are highly significant and positive with even a higher 

coefficient. The transmission of home real estate prices may mainly be driven by capitally 

constraint banks. To see whether this is the case, an interaction term of home real estate 

prices and parent equity is added to the regressions 3 and 4, which is insignificant in both 

regressions. This suggests that the parent banks transmit the real estate price shocks at 

home regardless of their capitalization. Thus we conclude we find no evidence regarding 

any heterogeneity in transmission of home country real estate prices related to parent 

capitalization or wholesale funding.24 

 Furthermore, parent banks may differentiate their responses to real estate price shocks 

in favor of their more important subsidiaries.  Regressions 5 and 6 include a relative size 

control, measuring the size of the subsidiary relative to the parent, and an interaction term 

with home real estate prices. In the only foreign bank sample, this interaction term is 

negative, and in both regressions the coefficient of interest is similar to earlier findings. The 

negatively significant interaction term in the foreign subsidiary only sample implies that the 

larger the foreign subsidiary gets relative to the parent bank, the smaller is the impact of 

home country real estate markets, thus the lower the transmission. For example, if the 

foreign subsidiary is as large as the parent bank itself, the marginal effect of the home real 

estate market price changes becomes very close to 0 (0.270-0.281=-0.1%). This finding 

suggests that the parent banks reduce lending in their core foreign subsidiaries less in 

response to a negative real estate shock at home confirming De Haas and Van Horen (2013) 

and Cetorelli and Goldberg (2012) for the case of real estate shock transmission. 25 A 

smaller transmission is also expected if the foreign subsidiaries are strong in host countries 

making them important for the parents. In regressions 7 and 8, and 9 and 10, we check 

whether foreign subsidiaries size relative to the national banking system or their deposit 

funding makes a difference on the transmission of home country real estate prices. 
                                                             
24 Another obvious case of heterogeneity may come from parent bank mortgages. For the banks more exposed 

to real estate markets, the transmission might be larger compared to less exposed banks. When the ratio of 

mortgages in total loans for the parent and an interaction with home house prices are included, the impact of 

home real estate markets is significant and the coefficient is much larger - although the new controls are 

insignificant. Unfortunately, mortgage data is available only for a very small subset of banks, thus this 

specification is not reported. 

25 Here, the core subsidiaries are defined by their asset size relative to the parent bank. 
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Although the interaction terms with home real estate prices are negative –indicating lower 

transmission for core subsidiaries-, only significant coefficient is in regressions 10 with 

deposit funding. Overall, there is some evidence that parent banks are keeping their core 

subsidiaries from real estate price transmission, but the evidence is not consistent among 

specifications. 

2.4.3 The effects of information, securitization and policy responses on 

transmission 

In this section we focus first on the possible role of information between home and host 

countries as those may actually influence the cross-country transmission of real estate price 

shocks. Contiguity, geographical distance and a common language shared by home and 

host countries are used as proxies of information channels between home and host 

countries. In regressions 1 to 6 in Table 2.9, the interaction terms of those information 

variables and real estate prices are all negative. The interaction of contiguity and real estate 

prices is significantly negative in regression 1, with foreign sample, but not significant in 

the regression 2 with the full sample. This suggests that the transmission is weaker among 

countries, which are neighbors and countries sharing a common language.26 Yet, the plain 

distance variables in regressions 5 and 6 are insignificant. 

Next, we turn to securitization opportunities for parent banks at home country. The use 

of securitization may mitigate transmission as –at least theoretically- banks can get rid of 

some real estate exposure smoothen their capital base, and this is partially observed in the 

U.S. setting (Berrospide et al., 2011). Yet Acharya et al. (2013) show that the risk is 

actually not transferred away from the banks, which provide explicit guarantees, and thus 

securitization may not be as effective. Furthermore, there is evidence linking the 

securitization activity with worse screening incentives, which may lead to lower loan 

quality (Keys et al., 2010), thus the impact of securitization on transmission is ambiguous. 

Indeed, when securitization variables (the amount and frequency of deals) are included in 

regressions 7 to 10 in Table 2.9, the interaction terms with the home real estate prices are 

                                                             
26 It is important to note that these results may also be capturing channels other than information, such as 

“core subsidiary effect” showed in the previous section. 
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insignificant. In regressions with foreign subsidiaries only (7 and 9) the coefficients of 

securitization variables are negative and significant indicating more securitization activities 

at home decreases the credit growth of the foreign subsidiary. This may be caused by the 

freeze in the securitization markets during the financial crisis.  

Home countries’ policy responses may provide important clues both about the severity 

of the financial crisis in those countries and also possible tendencies of moral suasion by 

national authorities.27 Obviously, government would not like to see their support to their 

national financial systems are going abroad through foreign subsidiaries, as this will be 

politically unpopular. Thus governments involved in bolder policy responses may use 

moral suasion with their multinational banks to decrease credit supply abroad. Regressions 

1 and 2 in Table 2.10 include total direct fiscal outlays of the home countries during 2007-

2011, and regressions 3 and 4 include significant nationalizations at home country in the 

previous year. The coefficients of those variables are negative, as expected, and significant 

for the full sample regressions. The interaction terms, however, are mostly insignificant and 

negative. Only in regression 2 with fiscal outlays it becomes marginally significant.28 Thus 

the results do not provide supporting evidence for moral suasion by home governments.  

Another important issue is that the transmission of real estate changes may be driven by 

financial crises. In regressions 5 and 6, we include domestic and foreign banking crises as 

control variables, as the occurrence of banking crises and real estate market busts are highly 

related especially during the recent crisis. The results are robust to the inclusion of local 

banking crisis controls.  

Bank regulation and supervision may have an impact on the credit supply of foreign 

subsidiaries as illustrated by Ongena et al. (2013), who find stricter regulation at home 

associated with lower lending standards at host countries. As the focus is on real estate 

prices, banking regulation regarding the real estate activities of parent banks is of interest. 

                                                             
27 De Haas and Van Lelyveld (2013) discuss possible implications of home country support to specific banks. 

Yet the impact of such support may be system wide not only bank-specific, as all the banks in the system 

indirectly benefits from such government support.   
28  When we run these regressions only for the period after 2006, this interaction term also become 

insignificant. 
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We use the World Bank’s banking regulation survey,29 more specifically a question from 

that survey, to show the possible impact of bank regulation on the transmission of the real 

estate shocks. The question is about the conditions under which banks can engage in real 

estate activities.30 Table 2.11 includes this variable for home countries and interact it with 

home real estate prices. The results suggest that both real estate prices and the interaction 

term are significant in all regressions (except the difference GMM regression 5), with a 

positive and a negative coefficient respectively. This means that the stricter the parent bank 

is regulated in real estate activities (the higher the variable the stricter the regulation), the 

lower the marginal impact of home country real estate price shocks on credit supply of 

foreign subsidiaries is. This is because strictly regulated banks less exposed to real estate 

markets and thus do not have to cut back credit abroad, where prospects are better 

compared to home country experiencing a decline in housing prices.  In regression 1, for 

example, a bank, whose parent bank is unrestricted, decreases its credit supply by 0.6%, 

whereas if the parent bank is prohibited from real estate activities the bank decreases its 

credit growth only by 0.07% in response to 1% decrease in home country real estate prices. 

2.4.4 Asymmetric transmission in good or bad times 

The impact of home real estate shocks may be asymmetric, namely positive and 

negative shocks may have different impacts if substitution and spillover effects behave 

differently in response to real estate market price changes. From a theoretical perspective, 

the impact of both a positive and a negative shock is ambiguous. A positive shock in the 

home country not only leads to more funds to parent banks (a positive impact on foreign 

subsidiaries’ credit supply), which can be used in profitable subsidiaries and for 

diversification purposes (as banks may be cautious of following housing busts), but also 

                                                             
29 Although the direct engagement of banks to real estate activities might not be very important compared to 

their indirect involvement through credit provision, this question should proxy for the general approach by the 

regulator. See Barth et al. (2013) for the details of the banking regulation survey. 
30The answers are categorized in 4 groups: Unrestricted (1 if a full range of these activities can be conducted 

directly in banks), Permitted (2 if a full range of these activities are offered but all or some of these activities 

must be conducted in subsidiaries or in another part of a common holding company), Restricted (3 if less than 

the full range of activities can be conducted in banks, or subsidiaries, or in another part of a common holding 

company or parent) and Prohibited (4 if none of these activities can be done in either banks or subsidiaries, or 

in another part of a common holding company or parent).  
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more investment opportunities in home country, which in turn may soak up scarce capital 

from foreign subsidiaries (a negative impact). Following the Berrospide et al. (2011) paper, 

we call the first channel the spillover effect and the latter one the substitution effect. Yet the 

magnitudes of the impact of alternative effects may be different in positive and negative 

shocks. In Table 2.12, we differentiate the positive and negative home real estate price 

changes by including two variables instead of one. Although all the coefficients are 

positive, only negative shocks have a significant and economically large impact on credit 

growth of foreign subsidiaries. Indeed, a 1% decrease in home real estate market prices is 

associated with a 0.35% to 0.6% decrease in credit growth, depending on the sample and 

econometric approach. It seems that the spillover effect dominates the substitution effect in 

adverse shocks, but the two effects are balanced in the case of favorable shocks. One 

explanation may be that in the case of adverse shocks the constrained banks (with lower 

asset value and higher loan losses) have to reduce credit to keep capitalization at reasonable 

levels, thus spillover effect is pervasive and lending in foreign markets are reduced. At the 

same time substitution effect is not as effective as the parent bank cannot decrease credit 

growth in home country quickly in case of a negative shock. In a favorable shock, however, 

both effects can be equally relevant, as parent banks will not be bound. Parent banks will 

increase lending in foreign markets (spillover effect) and at the same time would like to 

bring funds home to use good economic environment caused by the favorable shock 

(substitution effect). 

As discussed earlier, internal capital market mechanisms may have been changed with 

the recent global financial crisis. Thanks to the longer time period covered here, the sample 

can be split as before and after the financial crisis. In Table 2.13 the sample is split into two 

to see the difference in the transmission of real estate price shocks before and after the 

recent global financial crisis. There are two main observations from these regressions. First, 

the transmission of real estate price shocks is prevalent especially after 2006, as the 

coefficient is significant and positive in regression 1 and 2 and in this period parent equity 

is highly insignificant suggesting no role for parent capitalization. Yet when the earlier 

period is considered in regressions 3 and 4, parent equity is positive and significant, 

suggesting that the parent banks were providing stability before the recent crisis period. In 
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regressions 5 to 8, we differentiate between negative and positive real estate price changes. 

Negative house price changes are transmitted, parallel to earlier results, after 2006 but there 

is no significant transmission before 2007. Interestingly, in regression 6 positive house 

price shocks are also significant and positive, though marginally. This suggests that the 

foreign subsidiaries of multinational banks from home countries experiencing housing price 

increases enjoyed credit growth compared to their domestic counterparts.  

In Table 2.14, we focus on after 2006 period, where we observe the significant 

transmission from home country real estate price changes. We follow a similar estimation 

strategy with Claessens et al. (2012) and estimate a parent bank-level sensitivity to real 

estate price changes in the pre-2007 period.31 We use these sensitivity measures to capture 

any heterogeneity in real estate shock transmission from parents to subsidiaries after 2007. 

We find evidence supporting our earlier finding regarding the transmission and its 

asymmetrical nature –only negative price changes are transmitted. In regression 3, the 

interaction term of real estate prices and parent bank’s pre-2007 sensitivity is positive and 

significant for ROA sensitivity with the foreign subsidiary only sample, suggesting foreign 

subsidiaries of parent banks, which are more sensitive to home country real estate price 

changes, are affected more from the transmission. Although in all regressions the 

interaction terms are positive supporting this finding, they are not significant. 

2.4.5 Funding channels 

In this last section of the empirical analysis, the funding structure of foreign subsidiaries 

is examined to see the effects of cross-border shocks. Parent banks may manage book 

capital of their foreign subsidiaries. Thus, we begin by analyzing whether equity growth in 

foreign subsidiaries is responsive to real estate market price changes in home countries.  In 

regressions 1 to 4, the coefficients of home country real estate prices are positive. However, 

they are lower and less significant compared to the credit growth regressions, especially for 

bank fixed-effects regressions. This can be explained by internal capital markets being 

operated not only through book capital but also through risk capital, which is not 

                                                             
31 Claessens et al. (2012) estimate firm-level sensitivity of sales to macro shocks (i.e. trade shocks). We 

regress parent bank ROA and net interest revenue on home country prices for the 1999-2006 period and use 

estimated coefficients as sensitivity measures. 
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observable in book capital, possibly weakening the transmission.32 Still, some transmission 

of real estate price changes into equity growth rates of foreign bank subsidiaries exist. In 

regressions 5 to 12, the focus is on debt financing of foreign subsidiaries. Indeed, the 

increase in credit supply may not only be funded by equity, but also by debt, which is 

divided into two components: long-term funding, and short-term and deposit funding. The 

regressions in Table 2.15 feature these two variables as dependent variables with a 

specification similar to the baseline model.  

The results suggest that the response of foreign subsidiaries’ funding structure to the 

shocks in home country real estate markets is mostly through their long-term funding. A 

one standard deviation decrease in home country real estate prices (7.5%) leads to a 

decrease of 3.6% for the regression 6, where bank fixed-effects are employed for the whole 

sample. Indeed, in all specifications home country real estate prices have a significantly 

positive impact on long-term funding growth of foreign subsidiary. On the other hand, 

short-term and deposit funding growth is responsive only in full sample regression 10, and 

with a much smaller coefficient compared to long-term funding. In the sense that the 

deposit base is more stable compared to long-term funding, and thus, rather insensitive to 

the home country real estate developments, the results are also consistent with the findings 

of De Haas and Van Lelyveld (2013),  who also looked into the funding structure and found 

that funding structures mattered, especially during global crisis.33 The long-term funding 

may to a large extent be from the parent bank; unfortunately data on internal loans are not 

available from Bankscope. 

2.5 Conclusion 

This chapter investigates the credit supply of banks in response to national and foreign 

real estate price changes. The findings suggest real estate shocks are transmitted by 

multinational banks; more specifically a 1% decrease in real estate prices in home country 

leads to a 0.2-0.3% decrease in credit growth in the foreign subsidiary. This impact is 

                                                             
32  There are alternative approaches to capital management in foreign subsidiaries. For a more detailed 

explanation see De Haas and Naaborg (2006). 
33  They use the funding structure variables as control variables, whereas we try to explain the funding 

structure of foreign subsidiaries and thus use these variables as dependent variables.  
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significant and economically large given the existence of sustained housing busts as seen 

during the recent financial crisis. A one standard deviation decrease in real estate prices in 

home country (around a 7.5% decrease in the real house price index) leads to a decrease of 

around 2.5% credit growth in foreign bank subsidiary. The result is robust to alternative 

econometric methods and specifications -including the effects of banking crises, 

securitization, and policy responses of national government to recent financial crisis. 

Moreover, there is evidence indicating an asymmetry in the response of foreign bank 

subsidiaries; the transmission is significant for negative real estate shocks but not for the 

positive ones. The findings further suggest that home country banking regulation regarding 

the real estate activities of banks has an effect on the transmission channel, as the impact is 

smaller if parent banks are more restricted in their real estate activities at home. Finally, we 

look into funding channels of foreign subsidiaries. Long-term debt funding and equity 

funding is responsive to foreign real estate shocks, whereas short-term and deposit funding 

is rather insensitive. 

Our results mostly confirm recent empirical literature on cross-border shock 

transmission through banking activities and contribute by showing the effect of home 

country real estate price on this transmission. On average parent banks could not provide 

stability to their foreign subsidiaries during the recent financial crisis, but they tried to keep 

their core subsidiaries’ credit supply from this transmission. Most importantly, home 

country real estate prices had a significant effect on foreign subsidiaries’ credit supply. Our 

findings as a whole offer different policy implications for home and host country 

authorities. The transmission of real estate price changes in bad times such as the recent 

financial crisis may export the real estate shocks through foreign subsidiaries possibly 

deepening the ongoing crisis at host country. Yet, there is no evidence for the transmission 

of real estate shocks during boom period, meaning host countries should not worry about 

importing house price bubbles through increased credit supply of foreign subsidiaries.  

Multinational banks from countries with less informational problems, generous 

governments preferring bold policy responses to financial crises, and restrictive regulators 

reduce the credit supply less in response to a negative house price shock. Hence, those 
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countries are desirable as bank owners from the perspective of host countries. For home 

authorities, multinational banking is less of a concern, as it seems to provide a reliable 

safety net for a crisis period characterized by severe house price declines. The foreign 

subsidiaries of those banks reduce lending abroad in response to negative house prices at 

home creating capital buffers if needed by parent bank. 
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2.7 Tables and figures 

Table 2.1. Summary statistics  

Gross credit growth is the growth rate of real gross loans, whereas credit growth the growth rate of real net loans. Equity 

growth is the growth rate of equity, long-term funding growth is the growth rate of long-term funding and deposit growth 

is the growth rate of a bank's customer and short-term funding after dividing by the GDP deflator. Assets is the natural 

logarithm of total assets in constant 2000 US dollars. Internal funds is the net income over lagged loans. Equity is equity 

over total assets and liquidity is liquid assets over total assets. Inflation is the rate of change in consumer prices. GDP 

growth is the rate of real per capita GDP growth. GDP per capita is GDP per capita in thousands of constant 2000 dollars. 

Real estate prices is the lagged growth in real house price index. Equity index is the change in S&P Global Equity indices. 

Interest rate is the long-term government bond yields in percentages. Exchange rate is the growth rate of the real effective 

exchange rate.  Foreign is a dummy variable for foreign owned banks and  Foreign bank is a dummy variables banks with 

are majority owned by a foreign bank. Banking crisis is a dummy variable for countries experiencing a banking crisis. 

Mortgages is total mortgages over total net loans. Profit is the pretax profit over total assets. Relative size is the size –

measured by assets- of subsidiary relative to its parent. Net interest margin is bank's net interest revenue as a share of its 

interest-bearing (total earning) assets. Wholesale if the share of net loans over total customer deposits. Bank size relative 

to banking sector is bank assets over total national banking system assets. Deposits over liabilities is customer deposits 

over total liabilities. Parent Tier 1 ratio is tier 1 ratio of the parent bank. Sensitivity of ROA and net interest revenue is the 

sensitivity of ROA and net interest revenue, respectively, of parent bank to real estate price changes prior 2007. Parent 

off-balance sheet items is the sum of off-balance sheet items over total assets of parent bank. Contiguity is a dummy 

variable for neighboring home and host countries, Common language is a dummy variable for home and host countries 

where a language is spoken by at least 9% of both countries’ populations and Distance is geodesic distances (in ‘000 km) 

between the most important cities/agglomerations (in terms of population) of home and host countries. Home country 

securitization is the total amount of asset-backed issues, mortgage-backed (including commercial) issues and 

collateralized debt obligations collateralized by assets of some kind in the home country over GDP of the home country. 

Home securitization number is the number of those securitizations in the home country plus 1 transformed in log.  Home 

fiscal outlay is the total fiscal cost of the recent financial crisis (2007-2011) (due to recapitalization, asset purchases and 

liquidity provision) for the home country over GDP of the home country. Significant nationalization is a dummy variable 

for home countries where state takes control over important institutions during the previous year. Real estate activity is a 

categorical variable about under what the conditions banks can engage in real estate activities. It becomes 1 if unrestricted, 

2 if permitted, 3 if restricted, 4 if prohibited. These variable explanations are the same for the variables regarding parent 

banks –named as Parent Variable Name. Note that bank level variables are lagged one period. 

Variable Obs Mean Std. Dev. Min 

Gross credit growth 24825 0.051 0.232 -0.999 0.996 

Credit growth 24834 0.049 0.237 -0.999 0.999 

Equity growth 24496 0.055 0.200 -0.998 0.999 

Long-term funding growth 14972 -0.005 0.345 -1.000 1.000 

Deposit growth 24123 0.052 0.228 -0.990 0.999 

Real estate prices 24834 0.007 0.089 -0.659 0.616 

Internal funds 22741 0.026 0.089 -0.985 1.000 

Profit 24716 0.013 0.036 -0.920 0.938 

Banking Crisis 24834 0.488 0.500 0 1 

Assets 24834 6.916 2.193 -1.141 14.523 

Equity 24834 0.121 0.120 0 1 

Liquidity 24834 0.190 0.209 0 0.999 

Net interest margin 24292 0.034 0.026 -0.013 0.186 

Wholesale 18941 0.865 0.380 0.004 2.000 

Bank size relative to banking 

sector 24862 0.001 0.004 0.000 0.119 

Deposits over liabilities 23137 0.655 0.318 0.000 0.998 

GDP growth 24834 1.117 3.028 -17.545 14.040 

Inflation 24834 2.935 2.696 -4.480 26.240 

GDP per capita 24834 27487.210 12600.160 402.629 56285.280 

Equity index 24834 0.056 0.306 -0.822 1.892 

Interest rate 23953 4.378 1.760 1 15.75 
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Table 2.1 continued.      

Exchange rate 23605 -0.005 0.043 -0.161 0.296 

Foreign 24834 0.116 0.320 0 1 

Foreign bank 24834 0.109 0.312 0 1 

Home real estate prices 2718 0.012 0.075 -0.479 0.576 

Parent Assets 2718 11.010 2.263 1.609 14.753 

Parent Equity 2718 0.104 0.162 0.002 1 

Parent Liquidity 2718 0.265 0.168 0 0.998 

Parent Tier 1 ratio 1047 0.127 0.079 0.031 0.676 

Parent Net interest margin 2460 0.021 0.025 -0.008 0.201 

Parent Wholesale 2120 0.988 0.389 0.022 1.995 

Home GDP growth 2718 0.999 3.177 -17.545 13.605 

Home Inflation 2718 2.222 2.218 -4.480 25.232 

Home GDP per capita 2718 25240.350 10335.410 735.632 56285.280 

Home banking crisis 2718 0.418 0.493 0 1 

Parent profit 2672 0.011 0.032 -0.191 0.421 

Parent internal funds 2310 0.024 0.079 -0.324 0.925 

Home Equity index 2718 0.029 0.342 -0.822 1.386 

Home exchange rate 2567 0.002 0.042 -0.161 0.154 

Home interest rate 2654 4.132 1.847 1 15.75 

Relative size 2672 0.144 0.467 0.000 4.926 

Sensitivity of ROA 922 0.002 0.509 -4.596 2.698 

Sensitivity of net interest 

revenue 897 -0.001 0.008 -0.120 0.044 

Parent gross loan growth 2544 0.093 0.288 -0.526 2.156 

Parent off balance sheet items 2294 0.273 0.337 0 2.165 

Parent Mortgages 526 0.222 0.199 0 0.996 

Contiguity 2723 0.288 0.453 0 1 

Common language 2723 0.233 0.423 0 1 

Distance 2723 3.284 3.714 0.060 18.550 

Home country securitization 2723 0.011 0.023 0 0.150 

Home securitization number 2723 2.301 1.826 0 8.006 

Home fiscal outlay 2723 1.675 4.451 0 40.7 

Significant nationalization 2723 0.050 0.217 0 1 

Positive home real estate prices 2718 0.032 0.053 0 0.576 

Negative home real estate prices 2718 -0.020 0.039 -0.479 0 

Home real estate activity 2027 2.268 1.310 0 4 
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Table 2.2. Comparison of parent banks and foreign subsidiaries  

Assets is the natural logarithm of total assets in constant 2000 US dollars. Internal funds is the net income 

over lagged loans. Equity is equity over total assets and liquidity is liquid assets over total assets. Inflation is 

the rate of change in consumer prices. GDP growth is the rate of real per capita GDP growth. GDP per capita 

is GDP per capita in thousands of constant 2000 dollars. Real estate prices is the lagged growth in real house 

price index. Equity index is the change in S&P Global Equity indices. Banking crisis is a dummy variable for 

countries experiencing a banking crisis. Mortgages is total mortgages over total net loans. Profit is the pretax 

profit over total assets. Positive t-test statistics mean that foreign bank subsidiaries have statistically larger 

mean values (and vice versa). *, ** and *** denote significance at 10%,  5% and 1%.    

Foreign bank subsidiaries Parent Banks  

Variable Obs Mean Obs Mean ttest 

Real estate prices 2718 0.020 2718 0.012 1.678** 

Assets 2718 7.134 2718 11.010 -85.456*** 

Equity 2718 0.132 2718 0.104 7.691*** 

Liquidity 2718 0.298 2718 0.265 5.559*** 

GDP growth 2718 1.519 2718 0.999 8.082*** 

Inflation 2718 3.257 2718 2.222 15.833*** 

GDP per capita 2718 23403.610 2718 25240.350 -5.583*** 

Banking crisis 2718 0.355 2718 0.418 -7.038*** 

Profit 2687 0.011 2672 0.011 0.989 

Internal funds 2361 0.032 2310 0.024 5.56*** 

Equity index 2718 0.060 2718 0.029 6.3*** 

Mortgages 515 0.221 526 0.222 -0.031 
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Figure 2.2. Stock markets, real estate markets and summary statistics 

 

Panel a 

 

Figure 2.3. Histogram of real house price growth 
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Chapter 3 

3. Is the financial safety net a barrier to cross-border 

banking?ϒϒϒϒ 

3.1 Introduction 

Regulatory barriers to cross-border banking have been removed around the world. As a 

result, banking markets have internationalized, as measured by the external assets and 

liabilities of domestic banks as well as by the ownership of banks.34 All the same, banking 

markets in many countries continue to be dominated by purely national banks. This 

suggests that to some extent effective barriers to cross-border banking still exist. In 

practice, many banks may fail to internationalize, as they fear that they will be able to rely 

less on the financial safety net. This reflects that individual countries have a reduced 

incentive to bail out an international bank, as the costs would be national while the benefits 

to depositors and the overall economy would be international. 

In this chapter we show evidence that even after controlling for differences in business 

models and funding strategies, a bank’s cost of funds rises significantly with its degree of 

internationalization as indexed by its share of foreign liabilities in overall liabilities. This 

evidence is consistent with a less reliable financial safety net for cross-border banks. In line 

with this, we also find that a bank’s cost of funds declines with a Herfindahl index of 

liability concentration among the countries where it operates. International concentration of 

                                                             
ϒ This Chapter is based on following research paper: Bertay, A.C., Demirguc-Kunt, A. & Huizinga 

H. (2011). Is the Financial Safety Net a Barrier to Cross-Border Banking?. European Banking 

Center Discussion Paper No. 2011-037. 

34 See Allen et al. (2011, Section 1.1) for information on the development of cross-border banking in Europe 

as measured by the external assets and liabilities relative to GDP.  
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a bank’s liabilities can be expected to reduce its cost of funds, as this increases incentives 

for the public authorities to provide bailout funding in case of bank distress. 

Uncertain access to the overall financial safety net is expected to be especially 

damaging for banks that are performing badly, as these banks are more likely to require 

access to the financial safety net. Consistent with this, we find evidence that a bank’s cost 

of funds increases with its share of foreign liabilities especially if it is has a low return on 

assets. Similarly, we show evidence that a bank’s cost of funds declines with the 

international concentration of its liabilities, especially if it is performing badly.  

To further test whether international banks can rely less on the financial safety net, we 

split the overall sample into banks headquartered in fiscal-deficit and fiscal-surplus 

countries. The positive relationship between a bank’s interest expenses and its degree of 

internationalization is expected to be more pronounced for fiscal-deficit countries, as these 

countries may be unable or unwilling to shoulder the cost of bailing out distressed banks. 

Consistent with this, we find that the empirical relationships between bank interest 

expenses and bank internationalization are statistically significant for the fiscal-deficit 

sample, and insignificant for the fiscal-surplus sample.  

Further, we estimate whether the relationship between bank interest expenses and bank 

internationalization depends on world GDP growth, as a general index of economic and 

financial health in the international economy. We find that the impact of a bank’s foreign 

liabilities share on its interest expenses is more positive at times of weak world GDP 

growth. This is further evidence of a financial-safety net explanation of the positive 

relationship between bank interest expenses and bank internationalization.  

We subject our results to three additional robustness checks. First, we acknowledge that 

a bank’s internationalization decision is potentially endogenous to its interest expenses. A 

bank that is unexpectedly confronted with high interest expenses may, for instance, reduce 

its degree of internationalization as a way to bring its interest expenses down. Endogeneity 

of this kind may dampen our estimated effect of bank internationalization on bank interest 

expenses. To control for this, we apply instrumental variable estimation to our interest 

expense equations, using indices of country-level international economic integration as 
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instruments for bank-level internationalization. Our instruments, in particular, relate to 

tourism, foreign direct investment (FDI), international trade, and international portfolio 

investment. This approach is motivated by a literature that explains cross-border banking 

bilaterally on the basis of FDI, international trade, and other determinants (see Grosse and 

Goldberg (1991), Brealey and Kaplanis (1996), and Focarelli and Pozzolo (2005)). As 

expected, our instrumental variables results show a stronger impact of bank 

internationalization on bank interest expenses. 

Second, we consider how the cost of funds of the unconsolidated parent bank is related 

to the internationalization of the overall bank. The unconsolidated parent of a multinational 

bank is likely to attract its funding in the bank’s parent country rather than in the other 

countries where the multinational bank operates. This means that the interest expenses of 

the unconsolidated parent are unlikely to be affected by any difficulties the multinational 

bank may experience in attracting funds abroad due to unfamiliarity with foreign funding 

markets or due to a lack of trust on the part of foreign depositors. We find that the interest 

expenses of the unconsolidated parent bank reflect the degree of internationalization of the 

overall multinational bank. This is important evidence supporting the financial-safety net 

explanation of the positive link between bank interest expenses and measures of bank 

internationalization. 

Third, we examine whether a (consolidated) bank’s rate of deposit growth is related to 

its degree of internationalization. An international bank could face greater difficulty in 

attracting deposits, if depositors have doubts about the reliability of the financial safety net. 

In line with this, we report evidence that a bank’s deposit growth rate is negatively related 

to its foreign liability share, while it is positively related to its international liability 

concentration. Overall, these robustness checks provide additional evidence consistent with 

a reduced reliance on the financial safety net for internationalized banks. 

This chapter’s findings are consistent with both theoretical and empirical literature on 

this topic. On a theoretical level, Freixas (2003) models the incentives for national 

governments to contribute towards the costs of recapitalizing a distressed international bank. 

Contributing to this cost is an international public good. Underprovision of this public good 
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may result in liquidation of the bank in equilibrium, despite the fact that the aggregate 

international benefits of recapitalization exceed its cost.35 The prospect of inefficient bank 

liquidations of international banks, as modeled by Freixas (2003), could cause a higher cost 

of funds for such banks. In addition, international banks may need to pay higher interest 

rates because bank regulatory authorities cannot resolve distress at an international bank in 

a quick and cost-effective manner even if they agree to do this, possibly resulting in higher 

expected losses for bank liability holders.  

A few papers report empirical results that are consistent with a weaker financial safety 

net for internationalized banks. Ongena and Penas (2009) find that bondholders experience 

relatively low abnormal returns in case of cross-border bank mergers, possibly reflecting a 

perception of weaker government bailout support. Furthermore, Beck et al. (2011) find that 

a multinational bank’s CDS spread at the time of regulatory intervention is higher if the 

bank’s assets or liabilities are more international for sample of 54 interventions. This 

suggests that expected credit losses on bank bonds for a multinational bank increase with its 

asset or liability internationalization, conditional on regulatory intervention taking place. 

Our study of a bank’s cost of funds contains observations on domestic as well as 

multinational banks, and it considers the impact of internationalization on the bank’s cost of 

funds generally, rather than conditional on regulatory intervention taking place. 

Cross-border banking entails various costs and benefits unrelated to the financial safety 

net and to bank regulation. A policy-related cost of cross-border banking is posed by 

international double taxation of a bank’s foreign-source income (see Huizinga, Voget and 

Wagner (2014)). Also on the cost side of expansion abroad, Berger, DeYoung, Genay, and 

Udell (2000) show that foreign banks tend to be less efficient than domestic banks, with 

foreign banks with a US parent bank being an exception. International expansion only 

makes sense for a bank, if this generates sufficient benefits in excess of these various costs. 

The benefits of cross-border banking potentially include being able to serve internationally 

active customers, asset diversification gains, economies of scale, access to agglomeration 

                                                             
35 Building on Freixas (2003), Goodhart and Schoenmaker (2009) consider whether some simple international 

burden sharing rules would, if adhered to, lead countries to recapitalize banks with a particular international 

structure. 
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benefits in international financial centers, and international regulatory arbitrage (see 

Claessens and Van Horen (2012), Committee on the Global Financial System (2010), and 

McCauley, McGuire and von Goetz (2010)). Garcia-Herrero and Vazquez (2013) 

specifically find that international banks attain higher risk-adjusted returns attributed to 

diversification gains. Our finding of a positive relationship between a bank’s cost of funds 

and its foreign liability share is robust to the inclusion of an asset return volatility variable 

to control for bank risk.36 

This chapter also contributes to an extensive literature on market discipline of banks. 

Flannery and Sorescu (1996) find that spreads on bank subordinated debentures reflect 

bank risk relatively more during the last three years of the 1983-1991 period, following 

policy changes that increased the default risk on subordinated bank debentures. For 

European data over the 1991-2001 period, Sironi (2003) instead finds that spreads on bank 

subordinated notes and debentures are relatively more sensitive to bank risk in the second 

part of the 1990s, which is attributed to a disappearing perception of safety net guarantees 

on the part of investors. Park and Peristiani (1998) show that riskier thrifts in the US pay 

higher interest rates, and attract smaller amounts of uninsured deposits. Goldberg and 

Hudgins (2002) similarly find that failed banks exhibit declining proportions of uninsured 

deposits to total deposits prior to failure. Billet, Garfinkel, and O’Neal (1998) conclude that 

market discipline by uninsured depositors may be ineffective, as riskier banks are able to 

increase their use of insured deposits. Demirgüç-Kunt and Huizinga (2004) show evidence 

that a system of explicit deposit insurance weakens market discipline of banks by 

depositors using data for around 80 countries, although Martinez Peria and Schmukler 

(2001) find no evidence of this using data for Argentina, Chile, and Mexico during the 

1980s and 1990s.37  

                                                             
36 Also note that Amihud, DeLong, and Saunders (2002) provide evidence that cross-border mergers on 

average neither increase nor decrease the acquiring bank’s riskiness. 
37 Several studies examine whether a bank’s size reduces market discipline, as a large bank may be deemed 

too big to fail. Kane (2000) considers US bank mergers, finding that stockholders of large-bank acquirers 

have gained value when a deposit institution target is large and even more value when a deposit institution 

target was previously headquartered in the same state. Benston, Hunter and Wall (1995) similarly find that 

bank mergers and acquisitions are in part motivated by enhancing the deposit insurance put option. Penas and 

Unal (2004) consider the returns to bond holders around US bank mergers, finding that adjusted returns on 

merging banks’ bonds are positive across pre-merger and announcement months. 



Chapter 3: Is the financial safety net a barrier to cross-border banking? 

64 

 

The remainder of this chapter is organized as follows. Section 3.2 discusses the data, 

and in particular our measures of bank internationalization. Section 3.3 presents the results 

on the impact of bank internationalization on banks’ funding costs and deposit growth rates. 

Section 3.4 concludes. 

3.2 Data 

In this chapter, we examine an international sample of 903 banks located in 84 

countries for the period 1999-2009. Income statement and balance sheet information on 

individual banks is taken from the Bankscope database.38 In addition, Bankscope provides a 

bank’s significant shareholdings in other banks, if any. Using this information, we can 

match owning banks with directly owned banks. To ensure data quality, we only include 

owning banks that report some ownership data in a given year and are publicly listed. In 

addition, we require the owning bank to have a consolidated balance sheet in Bankscope so 

that we are able to measure the size of owned banks relative to the size of the consolidated 

owning bank.  

In this chapter, we are interested in seeing whether international banks’ ability to rely 

on the financial safety net in their countries of operation is more uncertain. For this 

purpose, we construct several indices of bank internationalization for parent banks. These 

internationalization indices pertain to directly-owned foreign subsidiaries and not to foreign 

branches, as information on foreign branches is not available from Bankscope. Thus, our 

internationalization measures to some extent undermeasure the size and complexity of a 

bank’s foreign operations.39   

                                                             
38 We compile time series information on ownership relationships using Bankscope’s yearly CDs from 1999 

to 2008, while ownership data for 2009 are gathered from Bankscope as available through the Wharton 

Research Data Services (WRDS). See Table 3.A1 in the appendix for data sources and description. 
39 For the EU, the European Central Bank (2010, s 11 and 13) reports that the total assets of foreign intra-EU 

branches of EU banks amounted to 3.3 trillion euros in 2008, while total assets of foreign intra-EU 

subsidiaries of EU banks were 4.6 trillion euros in that year. Foreign subsidiaries thus represent 58% of the 

assets of intra-EU foreign bank establishments. Our data do not appear to undermeasure the overall 

importance of foreign subsidiaries in the EU. The ECB data for the EU, in particular, allow us to calculate a 

foreign subsidiary assets share relative to the total assets of credit institutions of 14.1%, while our Bankscope 

data yield a comparable foreign subsidiary assets share relative to the consolidated assets of banks of 13.1%. 

By considering foreign subsidiaries but not foreign branches, we probably bias the analysis against finding a 

reduced reliance on the financial safety net for internationalized banks, as foreign subsidiaries typically are de 
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First, we consider internationalization as indicated by the extent to which a bank’s 

liabilities are foreign. Banks with large foreign liabilities are potentially less likely to 

receive generous bailout benefits. We focus on bank liabilities, as these are commensurate 

to the potential size of bank bailouts. Foreign liability share, specifically, is constructed as 

the ratio of the sum of all foreign subsidiaries’ liabilities, weighted by the parent bank’s 

ownership share, to the consolidated liabilities of the parent firm. The mean value of the 

foreign liabilities share is 2.0% for the samples of all banks as seen in Table 3.1, and it is 

around 5.7% for the sample of only banks with at least some foreign liabilities.40 Figure 3.1 

plots the distribution of the foreign liabilities share for only banks with positive foreign 

liabilities, which constitute 35.4% of the overall sample. Among these banks, 55.4% are 

seen to have a foreign liabilities share of less than 2.5%.  

As an alternative internationalization measure, we consider the level of concentration of 

the overall bank’s liabilities among the countries where the parent bank has some liabilities. 

A bank with highly concentrated bank liabilities can expect higher bailout benefits, as there 

is less of a free-rider problem if only one or a few countries can be expected to pay for a 

bailout. As our concentration variable, we take a Herfindahl index of the concentration of 

bank liabilities41 among all countries where the parent bank operates, including the parent 

bank’s country of residence. Specifically, concentration is constructed as the sum of the 

squared shares of a parent bank’s liabilities in each of the countries where it operates. For 

this purpose, a parent bank’s share of liabilities in a foreign country is the sum of the 

liabilities of all foreign subsidiaries in that country weighted by the parent bank’s 

ownership share, divided by the parent bank’s consolidated liabilities. The share of 

liabilities for the parent country is equal to 1 minus the ownership-weighted liability share 

for all the foreign countries. For a domestic bank, concentration has a value of 1, and Table 

                                                                                                                                                                                          

jure covered by the local financial safety net while foreign branches are not. Our focus on banks implies that 

we ignore the non-bank subsidiaries that banks tend to have (see Herring and Carmassi, 2010, p. 209). 
40 The calculated value of the foreign liabilities share potentially exceeds 1, as some foreign subsidiaries may 

have internal debt to the parent bank. Indeed, there are very few observation of the foreign liabilities share 

exceeding 1, and this variable reaches a maximum of 1.64 in our sample. 
41 The Herfindahl index is commonly used for measuring bank concentration (see for example, Berger and 

Hannan (1989) or more recently Beck et al. (2006)). Here, we use a similar calculation for foreign liability 

concentration of banks, as not only the size of foreign liabilities but also its concentration among different 

countries may matter. 
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3.1 correspondingly shows that concentration has a maximum value of one. The mean 

value of concentration is 0.966, which reflects that most banks have liabilities highly 

concentrated in a single country, mostly the parent country. The minimum value of 

concentration is 0.271 for a bank with liabilities that are highly dispersed internationally. 

Figure 3.2 displays the distribution of the concentration variable.42 

Finally, we consider several alternative internationalization variables based on the 

number of countries in which an owning bank operates. Among these, international is a 

dummy variable that takes on a value of 1, if a bank has an ownership share of at least 50% 

in at least one foreign subsidiary. Table 3.1 shows that 27.5% of banks are international by 

this measure. The variable countries is the number of countries in which a parent bank has 

a majority ownership stake in a bank, including the parent county. This variable has a mean 

of 1.557 and a maximum of 22, as seen in Table 3.1. Figure 3.3 displays the distribution of 

the countries variable for the sample of international banks. Most of these banks are active 

in only one or a few foreign countries, but there are 137 observations (from 38 banks) with 

majority-owned banks in 5 or more countries, including the parent country. As an 

alternative, we will also consider the log of the number of countries where a bank operates. 

This variable has a mean of 0.274. 

In the empirical part, we examine whether internationalization affects market discipline. 

Depositors and other bank liability holders can impose market discipline on a risky bank 

resulting in higher interest expenses on bank liabilities. Our main interest expense variable 

is constructed as the ratio of interest expenses to total interest-bearing liabilities at the 

                                                             
42 Both the foreign liabilities share and concentration are based on a foreign subsidiary’s liabilities weighted 

by the parent bank ownership share. Alternatively, we considered constructing analogous internationalization 

variables that take into account fully the liabilities of only majority-owned foreign subsidiaries. These 

alternative internationalization variables turn out to be highly correlated to the ones based on weighted 

ownership shares. Specifically, the correlations between the two foreign liabilities shares and the two 

concentration variables are 0.845, and 0.966, respectively. As a bank may exert control without majority 

ownership, we only consider internationalization variables based on weighted ownership shares in this 

chapter.  
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consolidated bank level.43  This variable reflects potential stresses at the group level as well 

the bank’s overall access to the financial safety net in the countries where it operates. 

Alternatively, we consider interest expenses relative to total interest-bearing liabilities at 

the level of the unconsolidated parent bank. The unconsolidated parent bank is possibly 

also affected by stresses anywhere in the international banking group, but it primarily has to 

rely on the financial safety net of the parent country. The mean values of the interest 

expense ratios at the consolidated and unconsolidated levels are 0.033 and 0.039, 

respectively. In a robustness check, we also consider whether market discipline gives rise to 

lower growth rates of deposits at internationalized banks. The deposit growth rate, which is 

computed as the annual rate of real growth of deposits in percent, has a mean value of 

0.088 in the sample.   

Stronger market discipline should be applied to banks that are at greater risk of failure. 

Underperforming banks should be especially at risk. Thus, our main index of failure risk is 

a bank’s profitability rate, constructed as the ratio of pre-tax profits over total asset and 

lagged one period to reduce endogeneity concerns. The profitability variable has a sample 

mean of 0.013. In addition, we consider an index of bank risk measuring bank asset. 

Specifically, bank asset volatility is the delevered standard deviation of bank stock returns, 

or more precisely the annualized standard deviation of bank stock returns multiplied by the 

ratio of the market value of common equity to the imputed market value of assets, 

computed as the book value of assets plus the market value of common equity and minus 

the book value of common equity (see Nikolova, 2003). Furthermore, the Tier1 capital ratio 

is constructed as Tier1 capital relative to risk weighted assets as measured under Basel 

rules, with a mean of 10.6%. 

The empirical work includes several bank-level and country-level control variables. 

Banks that are large in absolute terms may face lower interest expenses on account of being 

too-large-to-fail, or alternatively pay higher interest rates if they are too-big-to-save. To 

control for a bank’s absolute size, we include the assets variable, constructed as the log of 

                                                             
43 We divide interest expenses by current interest-bearing liabilities. Our results are robust to instead dividing 

by average liabilities calculated as the average of current and lagged liabilities. For banks with more than one 

financial statement per year, we use the last financial statement. 
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total bank assets. Size of the banks relative to their national economies may also be 

relevant. To represent a bank’s relative size, the liabilities over GDP variable is computed 

as the ratio of a bank’s total liabilities to GDP, with a mean value of 0.105.44 Another 

possible explanation of varying funding costs for banks can be differences in their funding 

strategies. Short-term debt may have a lower interest cost, if it is perceived to be less risky. 

The short-term debt variable, constructed as short-term debt divided by total interest-

bearing liabilities, has a mean of 0.814. At the same time, banks that rely on deposits 

relatively more may face lower funding costs, as deposits tend to be covered by deposit 

insurance. To reflect this, we construct the deposits over liabilities variable as the share of 

deposits in total liabilities, with a mean of 0.764. Our last bank level variable is overhead, 

which is the ratio of personnel and other non-interest expenses to total assets with a mean 

value of 0.028. These variables control for differences in banks’ business models, which 

could affect funding costs. Macroeconomic control variables at the national level are 

consumer price inflation, the growth rate of real GDP per capita, GDP per capita in 

thousands of constant 2000 US dollars, and inflation difference constructed as the average 

foreign-country inflation rate weighted by the bank’s foreign liabilities minus the inflation 

rate in the parent country. World GDP growth is the growth rate of world real GDP per 

capita. 

Finally, there are four indices of country-level economic integration that we use as 

instruments for bank-level internationalization. First, tourism is the total number of tourist 

arrivals in and departures from a country normalized by its population with a mean of 

0.797. Second, FDI stands for foreign direct investments flows, both inward and outward, 

relative to GDP with a mean of 0.054. Third, openness is sum of imports and exports over 

GDP with a mean of 0.542. Fourth, portfolio position stands for the stocks of inward and 

outward portfolio investments of a country divided by its GDP with a mean of 1.002. 

                                                             
44 Demirgüç-Kunt and Huizinga (2013) find that a bank’s market-to-book value is negatively related to the 

size of its liabilities-to-GDP ratio, especially in countries running large public deficits. This suggests that 

banks with large liabilities relative to GDP can be too large to save. The focus of this chapter will be on the 

internationalization of a bank, as we control its absolute and relative size. 
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Table 3.2 provides pairwise correlations between our internationalization variables, and 

the interest expense and deposit growth variables. The correlation between the consolidated 

interest expense variable and the foreign liabilities share is positive and significant at 1%, 

while the correlation between consolidated interest expense and liability concentration is 

negative and significant at 1%. Further, consolidated interest expense is positively 

correlated with the international dummy, the number of countries, and the log of the 

number of countries, all with significance levels of 1%. These correlations are all consistent 

with a more fragile financial safety net for internationalized banks. Correlations between 

unconsolidated interest expense and the internationalization variables, instead, are 

statistically insignificant throughout. Also, correlations between consolidated deposit 

growth and internationalization variables are insignificant except for the negative 

correlation between deposit growth and the internationalization dummy. The bank 

internationalization variables are significantly correlated among themselves, as expected. 

The positive correlation between the consolidated interest expense variable and the 

internationalization dummy variable suggests that international banks on average face 

higher interest expenses than purely domestic banks. To check this, Figure 3.4 plots the 

average interest expense variables for the groups of international and domestic banks over 

the 1999-2009 period. From the figure, we see that international banks faced higher average 

funding costs in every year during this period. The funding premium that international 

banks need to pay, however, varies considerably, with a low of 0.183% in the year 2000 to 

a high of 2.108% in the year 2002. The uptick in the international-bank funding premium 

during these two years coincided with the bursting of the internet bubble and the ensuring 

slow-down in economic growth.  More generally, Figure 3.4 suggests that the international-

bank funding premium is relatively low during periods of high economic growth (also in 

2006 and 2007 just before the recent crisis). To check this, Figure 3.5 provides a scatter 

diagram of the international-bank funding premium against the growth rate of world GDP 

per capita, showing a negative relationship between these two variables. This negative 
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relationship is consistent with the view that international banks are less well protected by 

the financial safety net during periods of economic and financial downturn.45  

3.3 Empirical results on internationalization and market 

discipline 

In this section, we present empirical results on the market discipline applied to 

internationalized banks. To start, subsection 3.3.1 presents results of regressions that relate 

a bank’s consolidated interest expenses to measures of the internationalization of bank 

liabilities. Next, in subsection 3.3.2 we consider the possibility that consolidated interest 

expenses are endogenous to bank liability internationalization. In particular, we present 

regressions where we instrument for bank liability internationalization using indices of a 

country’s international economic integration. Subsection 3.3.3 presents some additional 

robustness checks of our findings. More specifically, we show results on market discipline 

through the parent bank’s unconsolidated interest expenses, we consider alternative bank 

internationalization indices based on the number of countries where the bank operates, and 

we examine market discipline through the consolidated bank’s deposit growth rate.  

3.3.1 Interest expenses and internationalization 

In this subsection, we relate a bank’s consolidated interest expenses to its foreign 

liabilities share, and alternatively to its foreign liability concentration, as indices of bank 

internationalization. The basic estimating relationship between consolidated interest 

expenses and the bank’s foreign liabilities share is as follows:  

1$
����
	�2��$���,�,�

= �� + �� + ��/���	�$	�	�*	�	
	��	�ℎ���	�,�,� + ��)��3	
	�,�,���

∗ /���	�$	�	�*	�	
	��	�ℎ���	�,�,� + �4#�$%	�,�,� + �56�'$
�(�,� + +�,�,� 

                                                             
45 The alternative view would be that international banks are too complex to fail and unwind, providing them 

with a funding advantage during times of economic and financial risk. This alternative view is consistent with 

a positive relationship between the international-bank funding premium and world economic growth, and 

hence not supported by the raw data.   
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where the subscripts i, j, and t denote the bank, the country, and the year, and  ��	and  ��	are 

bank and year fixed effects. Further, #�$%	�,�,�is a set of bank variables including lagged 

bank profitability, overhead and debt composition capturing differences in bank business 

and funding models, and 6�'$
�(�,� is a set of macroeconomic variables.  

The coefficient ��  reflects the effect of bank internationalization per se on interest 

expenses. Specifically, bank internationalization potentially reduces a bank’s access to the 

financial safety net, leading to higher interest expenses. Banks expand abroad presumably 

to become more profitable and/or to mitigate (stand-alone) bank risk. We control for these 

channels by which internationalization may affect interest expenses by including the lagged 

profit variable and, in some specifications, the bank asset volatility variable in the 

regressions. 

The coefficient �� captures whether the relationship between interest expenses and a 

bank’s foreign liabilities share depends on its performance, as proxied by the lagged bank 

profitability variable. In particular, a negative estimated coefficient	��indicates that bank 

interest expenses rise relatively more with the foreign liabilities share for badly performing 

banks, i.e. banks with low profitability. Badly performing banks stand a greater chance of 

bank distress and of needing to access the financial safety net. Thus, a negative value of 

��	suggests that the estimated relationship between bank interest expenses and the foreign 

liability share reflects the operation of the financial safety net. In a robustness check, we 

replace the bank’s profit variable by the growth rate of world GDP per capita to proxy for 

general economic and financial risk. 

In Table 3.3 we report interest expense regressions including the foreign liabilities share 

or concentration, bank and year fixed effects, and with robust standard errors. To start, 

regression 1 includes the foreign liabilities share itself but not its interaction with 

profitability. The foreign liabilities share obtains a positive coefficient of 0.021 that is 

statistically significant at 5%. Regression 2 in addition includes an interaction of the foreign 

liabilities share and profitability yielding positive and negative coefficients that are 

significant at 5% and 10%, respectively.  
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As seen in Figure 3.3, the distribution of the foreign liabilities share mostly shows low 

values, with several significantly higher values. Therefore, the estimation could primarily 

be driven by a relatively small number of outliers. To control for this, regressions 3 and 4 

exclude observations of the foreign liabilities share exceeding 0.3, while they are otherwise 

analogous to regressions 1 and 2. In regression 3, the foreign liabilities variable obtains a 

coefficient of 0.019 that is significant at the 10% level. In regression 4, the foreign 

liabilities share and its interaction with profitability obtain positive and negative coefficient 

that are both statistically significant at 5%.  

A bank’s consolidated interest expenses may rise mechanically with its foreign 

liabilities share if the general rate of interest in the foreign countries where it operates is 

higher. To control for this possibility, regression 5 and 6 include the Inflation 

difference*Foreign liabilities share interaction variable in regressions 1 and 2, where 

inflation difference is the difference between the foreign-liabilities weighted foreign 

inflation rate and the parent-country inflation rate. We expect this control variable to obtain 

a positive coefficient, as banks that venture into high-inflation countries are likely to raise 

some local-currency funds in these countries. Also note that the inflation difference 

variable possibly is a proxy for the relative riskiness of operating abroad, if inflation 

implies macroeconomic risks. In regressions 5 and 6, this control variable obtains positive 

coefficients that are significant at 1%. The foreign liabilities variable obtains a coefficient 

of 0.016 in regression 5 that is significant at 1%. This estimated coefficient is somewhat 

lower than the corresponding estimate of 0.021 in regression 1.46 In regression 6, both the 

foreign liabilities share and its interaction with bank profitability obtain statistically 

significant coefficients, and they are smaller in absolute terms compared to corresponding 

regression without inflation difference interaction.   

 In regressions 7 and 8 we present regressions where we replace the foreign liabilities 

share with the foreign liability concentration ratio in regressions 1 and 2. In both 

regressions, the concentration variable obtains a negative and significant coefficient, 

consistent with the view that banks with internationally more concentrated liabilities face 

                                                             
46 The inflation difference variable has a negative mean of -0.007 as seen in Table 3.1. 
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lower interest expenses because they can rely more on the financial safety net. The 

interaction term with lagged profits is significantly positive in regression 8.  

Together these results suggest that consolidated interest expenses rise with bank 

liability internationalization as indexed by the foreign liabilities share or the foreign 

liability concentration, especially for banks with low profitability. This evidence is 

consistent with the view that international banks, and especially badly performing ones, can 

rely less on the financial safety net. 

In regressions 9-12, we include additional control variables in regressions 5-8 as a 

robustness check of our results. These additional controls are: bank liabilities over GDP as 

a measure of a bank’s size relative to parent county GDP; lagged asset volatility as an index 

of bank asset risk; lagged deposits over liabilities to represent a bank’s funding by way of 

deposits that are generally covered by deposit insurance; and the lagged tier1 ratio as a 

regulatory capital ratio. In these regressions, we include lagged GDP growth rather that 

contemporaneous GDP growth to allow for a dynamic response of interest expenses to 

GDP growth.47 In regressions 9-10, the foreign liabilities share obtains coefficient that are 

positive and significant at 5%, while the interaction term of lagged profitability and the 

foreign liabilities share is insignificant in regression 10. In regressions 11-12, the 

concentration variable is estimated with coefficients that are negative and significant at 1%, 

while the interaction term of concentration and lagged profitability is positive and 

significant at 10% in regression 12. The lagged tier 1 ratio enters these regressions with 

negative and significant coefficients to indicate that better capitalized banks have lower 

funding costs. Overall, our results indicating a diminished strength of the financial safety 

net for internationalized banks are robust to including a larger set of control variables.  

We can use the estimated coefficients in regression 6 to evaluate the economic 

significance of the impact of the foreign liabilities share on bank interest expenses. 

Specifically, a one-standard deviation increase in the foreign liabilities share of 0.068 

(evaluated at a mean profitability of 0.013, and a mean inflation difference of -0.007 from 

                                                             
47 Interest rates on bank liabilities that have a maturity in excess of one year can only respond to GDP growth 

with a lag. Very similar results are obtained if we instead include current GDP growth or both current and 

lagged GDP growth (unreported). 
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Table 3.1) is estimated to increase the interest expense by 0.0008 or 0.08% [=(0.026+(-

0.875*0.013)+(0.400*(-0.007)))*0.068]. This is equivalent to a share of 0.0008/0.024, or 

3.3%, of the standard deviation of the interest variable, which is 0.024 from Table 3.1. 

Thus, variation in the foreign liabilities share can explain only a small part of the variation 

in bank interest expenses. This is not surprising, as most banks are purely domestic and 

even most international banks have predominantly domestic liabilities. 

Perhaps a more meaningful way to assess the impact of liability internationalization on 

interest costs is to compare the international cost of funds for an internationalized bank to 

the domestic cost of funds for a similar, purely domestic bank. Across regressions 1, 3, 5, 

and 9, we obtain significant coefficients on the linear foreign liabilities share variable that 

range from 0.016 to 0.021. This suggests that the (marginal) cost of foreign liabilities is 

between 1.6% and 2.1% higher than the cost of funds for a purely domestic bank, which is 

a material difference given an overall mean interest expense of 3.3% from Table 3.1.48  

By implication, the interest expense ratio is estimated to be between 9 and 12 basis 

points higher for the average internationalized bank with a foreign liabilities share of 5.7%. 

For comparison, using ratings information Ueda and di Mauro (2013) estimate that 

protected banks in G20 countries and in Spain and Switzerland received interest subsidies 

in the range of 10-50 basis points in 2007 on account of their too-big-to-fail status. These 

various estimates together suggest that protected banks around the world are subsidized by 

the financial safety net due to too-big-to-fail considerations, even if internationalization per 

se increases bank interest expenses.  

Overall, the results in Tables 3.3 suggest that internationalized banks pay significantly 

higher interest costs. There is some evidence that especially badly performing international 

banks face higher interest expenses, consistent with a greater probability that these banks 

need to access the financial safety net.  

                                                             
48 Perhaps this is an overestimate, as our estimation suffers from a left-out-variable bias caused by a lack of 

data on a bank’s foreign liabilities through its foreign branches. In the EU, the average bank’s foreign 

liabilities through its foreign subsidiaries represent about 58% of its total foreign liabilities (see footnote 7). 

This suggests that the marginal cost of foreign liabilities could be in a lower 0.9% to 1.2% range, if we 

assume that foreign liabilities through foreign branches and subsidiaries are highly correlated and that they 

lead to similar market discipline through higher interest expenses. 



Chapter 3: Is the financial safety net a barrier to cross-border banking? 

75 

 

Next, we further investigate the plausibility of the financial safety net argument by 

examining how the relationship between bank interest expenses and liability 

internationalization depends on the fiscal strength of the bank’s main country of location, 

i.e. the parent country. Scarcity of government resources may lead governments to ration 

public funds so as to bail out domestic banks, if any, rather than international banks. 

Therefore, bank interest expenses are expected to rise especially in countries that run 

central government fiscal deficits, as this raises doubts on the government’s capacity and 

willingness to carry out expensive international bank bailouts. To check this, we consider 

regression 5 of Table 3.3 (and a similar regression that excludes observations with a foreign 

liabilities share above 0.3), and regression 7 in this table for split samples consisting of 

fiscal-surplus and fiscal-deficit observations. The results are reported in Table 3.4. In 

regressions 1-3 for the fiscal-surplus sample, we see that the foreign liability share in 

regressions 1 and 2 and the foreign liability concentration in regression 3 obtain 

coefficients that are statistically insignificant. For the fiscal-deficit sample giving rise to 

regressions 4-6 in the table, the corresponding estimated coefficients are 0.032 and 

significant at 1 percent in regression 4 (and 0.039 and significant at 5 percent in regression 

5, and -0.026 and significant at 1 percent in regression 6). Interestingly, these coefficient 

estimates are larger than the corresponding estimates in regressions 5 and 7 in Table 3.3. 

This means that the relationships between bank interest expenses and measures of liability 

internationalization are stronger for the sample of fiscal-deficit countries than for the 

overall sample, while there is no such relationship for fiscal-surplus countries.49 This is 

evidence that the empirical relationship between interest expenses and bank liability 

internationalization reflects a reduced ability to rely on the financial safety net for 

internationalized banks. 

From Figure 3.5, we see that the interest expenses of international banks relative to 

domestic banks depend on the state of the world business cycle. In particular, the 

international-bank liability interest expense premium is shown to be relatively high during 

years of weak world economic growth. To conclude this section, we will test formally 

whether the relationship between a bank’s overall interest expenses and its foreign 

                                                             
49 Similar results are obtained if we split the sample by the median or mean of the fiscal balance (unreported). 
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liabilities share depends on the world business cycle. To this end, we substitute an 

interaction variable of the foreign liabilities share with the growth rate of world GDP per 

capita for the interaction term of the foreign liabilities share with lagged profit in 

regressions 2 and 4 of Table 3.3 (and leave out the national GDP growth variable).50 The 

results are reported as regressions 7 and 8 in Table 3.4. The included interaction term is 

negative in both regressions, but statistically significant (at 5%) only in regression 8 (where 

we leave out observations with a foreign liabilities share exceeding 0.3). The negative 

estimated coefficient for the interaction term in regression 8 confirms that the international-

bank interest expense premium is higher at times of slow world economic growth, 

suggesting that especially international banks are considered riskier at times of economic 

and financial downturns. This is further evidence supporting the view that international 

banks can expect relatively little from the financial safety net. The result of a negative and 

significant interaction variable in regression 8 is robust to including the national GDP 

growth rate, as shown by regression 10 in the table. 

3.3.2 Endogeneity issues  

Our results so far suggest that bank internationalization leads to higher consolidated 

interest expenses. This implies that an international bank that faces high interest expenses 

may be able to reduce these by lowering its degree of internationalization. Thus, higher 

interest expenses may trigger a reduction in internationalization, making 

internationalization endogenous to interest expenses. If so, the estimated impact of our 

internationalization measures on interest expenses may be biased downward in absolute 

terms.  

In this section, we estimate IV regressions where we use indices of international 

economic integration at the country level to instrument for bank-level internationalization. 

Measures of country-level economic integration are positively correlated with measures of 

bank-level internationalization, but they are unlikely to be affected by the level of bank 

interest expenses, and hence are likely to be appropriate instruments. 

                                                             
50 These regressions exclude the world GDP growth variable as time fixed effects are included. 
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As instruments for our bank-level internationalization indices, we use four measures of 

country-level international economic integration: the number of tourist arrivals and 

departures over total population, the sum of inward and outward FDI over GDP, exports 

plus imports over GDP, and the sum of portfolio-investment assets and liabilities over 

GDP. We use a bank fixed-effects model with two-step GMM estimation with robust 

standard errors.  All the instruments are expected to have a positive (negative) impact on 

the foreign liabilities share (the foreign liability concentration), as banks in internationally 

integrated economies should internationalize their funding more (and concentrate it less). 

The estimated coefficients from the first-stage regressions provided in Table 3.5 tend to 

confirm this expectation, as the instruments generally obtain positive signs in the foreign 

liabilities share regression (and negative signs in the concentration regression). Tourism as 

an instrument is significant in all 6 first-stage regressions in Table 3.5, while FDI is 

significant in regressions 1, 3 and 5 that do not include an interaction term of the included 

internationalization variable and profit. The joint significance tests for excluded 

instruments are rejected for all regressions at minimally the 5% level, with p-values 

presented in the table. The first-stage regressions for the interaction terms of an 

internationalization variable with profit also perform well (not reported). 

Underidentification does not seem to be a problem, as all regressions in the table pass 

underidentification tests with at least 10% significance – except the last regression with a p-

value 0.11. 

Our instruments reflect country-level economic integration, and there is no obvious 

reason why they should affect bank-level interest expenses other than through bank-level 

internationalization. Indeed, our instruments do not significantly affect interest expenses 

when included in baseline regressions. We report the results of overidentifying restrictions 

tests in the form of Hansen J-tests for our efficient GMM estimation. The results indicate 

that the overidentifying restrictions tests are met in all regressions.  

In the second-stage regression 1 and 3, the foreign liability share is estimated with 

coefficients of 0.094 and 0.091 that are significant at the 5% levels. These estimated 

coefficients are higher than the corresponding coefficients in Table 3.3, which suggests a 

downward bias in our earlier estimation. In regression 5, the concentration variable enters 
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with a negative coefficient of -0.082 that is significant at 1%, and more negative than the 

corresponding estimate in regression 7 of Table 3.3, which similarly is consistent with a 

less pronounced impact of internationalization on interest expenses in the OLS estimation. 

Coefficients for the interactions of the included internationalization variable and profit are 

estimated to be statistically insignificant in Table 3.5. Overall, the IV estimation in Table 

3.5 offers evidence that bank internationalization causes higher consolidated bank interest 

expenses, consistent with the perception of a more fragile financial safety net for 

internationalized banks. 

3.3.3 Robustness checks 

So far we have examined whether bank liability internationalization affects a bank’s 

consolidated interest expenses to test for market discipline on internationalized banks. In 

this section, we consider whether liability internationalization in addition affects the interest 

expenses of the unconsolidated parent bank, and the rate of deposit growth of the 

consolidated bank. Furthermore, we consider the impact of alternative internationalization 

measures based on the number of countries where the bank operates on a consolidated 

bank’s funding costs. 

There are main two reasons to focus on unconsolidated parent-bank interest expenses 

rather than consolidated parent-bank interest expenses. First, a bank’s unconsolidated 

parent is likely to obtain its funding primarily in its domestic market, which makes the 

interest expenses of a multinational bank’s unconsolidated parent more directly comparable 

to the interest expenses of a purely domestic bank in the same banking market. A main 

issue is that the interest expenses of unconsolidated parents are likely to be denominated 

primarily in the domestic currency, mitigating concerns that interest expenses reflect 

differences in nominal interest rates across the countries where the multinational bank 

operates. A further issue is that a multinational bank’s foreign interest expenses are 

potentially relatively high, if the multinational bank is disadvantaged in attracting funds 

abroad due to informational disadvantages on the part of the bank or, alternatively, a lack 

trust on the part of foreign depositors. Concerns of this type potentially have a material 

effect on the interest expenses of the consolidated multinational bank, but not on the 
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interest expenses of the unconsolidated parent bank. Thus, by comparing the interest 

expenses of purely domestic banks with those of the unconsolidated parent banks of 

multinational banks, we can more clearly isolate the impact of bank internationalization on 

a bank’s interest expenses coming from a different protection by the financial safety net. 

A second reason to focus on the interest expenses of the unconsolidated parents of 

multinational banks is that these parent banks are likely to receive bailout support, if any, 

only from their domestic financial authorities. This reflects that the foreign countries where 

a multinational bank operates are likely to reserve their bailout support for a multinational 

bank’s local subsidiaries, while not contributing to the bailout of the unconsolidated parent 

bank in the parent country. Thus, both purely domestic banks and the unconsolidated parent 

banks of multinational banks can expect bailout support only from their domestic 

authorities, again making these entities more directly comparable. In this comparison, 

unconsolidated parent banks of multinational banks potentially can expect less generous 

bailout support in a crisis, as it may be difficult to save the unconsolidated parent of a 

multinational bank without saving the consolidated parent including its foreign 

establishments.   

 A disadvantage of focusing on unconsolidated interest expenses, however, is that they 

to some extent can reflect interest rates on intra-bank loans that may differ from market-

determined interest rates, for instance so as to shift taxable profits internationally within the 

multinational bank. Also, we reduce the sample size by about two thirds by examining 

unconsolidated interest expenses.     

Table 3.6 presents regressions with unconsolidated interest expenses as the dependent 

variable. In regression 4, we find that the consolidated-bank foreign liabilities share and its 

interaction with the consolidated-bank profit variable receive coefficients of 0.072 and -

3.197 that are both significant at 5%. Both estimated coefficients are larger in absolute 

value than the coefficients in the corresponding consolidated interest expense regression 4 

of Table 3.3, consistent with market discipline on especially the unconsolidated parent of a 

multinational bank. This result does not change when we include Inflation 

difference*Foreign liabilities share interaction variable. Interestingly, this variable is 
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insignificant throughout to suggest that the liabilities of the unconsolidated parent are 

primarily denominated in the parent-country currency. In regression 10, the concentration 

variable and its interaction with profit obtain negative and positive coefficients that are 

significant and larger in absolute value than in the corresponding regression 8 of Table 3.3, 

also suggesting that the unconsolidated parent bank of a multinational bank is subject to 

relatively strong market discipline. 

As a further robustness check, we will use alternative internationalization variables 

based on the number of countries where the bank operates in consolidated-bank interest 

expense regressions that are analogous to Table 3.3. Specifically, regressions 1 and 2 

reported in Table 3.7 include the internationalization dummy variable. In regression 2, the 

interaction term of the international and profit variables obtains a negative and significant 

coefficient as evidence that banks with at least one majority-owned foreign subsidiary and 

low profitability face higher interest costs. Regressions 3-4 and 5-6 include the number of 

countries and its log, respectively. In regressions 4 and 6, the interaction terms of the 

included internationalization measure and bank profitability obtain negative coefficients 

that are significant at 5%. This indicates that banks with operations in many countries and 

low profitability pay higher interest expenses, consistent with the view that such banks are 

subject to a less dependable financial safety net. Overall, the results of Table 3.7 provide 

further evidence that internationalized banks are subject to enhanced market discipline 

through higher consolidated interest expenses if they are performing badly. 

To conclude this section, we examine whether deposit growth rates provide evidence of 

market discipline on internationalized banks. In particular, internationalized banks may 

experience lower deposit growth rates. Table 3.8 provides regressions of consolidated-bank 

deposit growth rates that are similar to the earlier sets of interest expense regressions. The 

foreign liabilities share is seen to obtain negative and significant coefficients in regression 

1, 2, 3 and 4 in line with the market discipline hypothesis. Similarly, the concentration 

variable obtains positive and significant coefficients in regressions 5 and 6, consistent with 

the market discipline hypothesis. Interactions terms of the included internationalization 

variable and profit in regressions 2, 4 and 6 obtain signs that are consistent with market 

discipline on badly performing banks, but coefficients are insignificant. Overall, Table 3.8 
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suggests that there is some market discipline through deposit growth rates on 

internationalized banks.  

3.4 Conclusion  

This chapter provides evidence that internationalized banks face higher interest 

expenses even after controlling for differences in their business models, funding strategies 

and past profitability. In particular, banks with a higher share of foreign liabilities and a 

lower international concentration of their liabilities pay higher interest expenses.  

We attribute several pieces of evidence suggesting that internationalized banks have 

higher interest expenses on account of a diminished expectation of bailout support in case 

of bank distress.  

First, the estimated relationships between bank interest expenses on the one hand and 

the foreign liabilities share and the international liabilities concentration on the other are 

attenuated for highly profitable banks, which are less likely to require bailout support.  

Second, the empirical relationships between bank interest expenses and our measures of 

bank internationalization are significant only if the country where the parent bank is located 

is experiencing a fiscal deficit, casting some doubt on the country’s ability and willingness 

to provide generous bailout support to its banking system when needed.  

Third, the interest expense premium that international banks pay relative to purely 

domestic banks is highest at times of weak world GDP growth as a proxy for overall 

economic and financial risks.  

Fourth, the interest expense premium that international banks pay is reflected in the 

interest expenses of the consolidated as well as the unconsolidated parent banks of a 

multinational bank. The interest expenses of the unconsolidated parent banks are likely to 

reflect the bank’s funding in the parent country, thereby controlling for the possibility that 

an international bank’s consolidated interest expenses are higher because it faces 

disadvantages in attracting funding abroad for reasons other than a potentially poorer 

treatment by the financial safety net. 
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 Our finding that internationalized banks face higher interest expenses is robust to IV 

estimation where we use indices of country-level economic integration to instrument for 

bank-level internationalization. We further find evidence that bank internationalization is 

associated with lower deposit growth rates, consistent with a reduced reliance on the 

financial safety net by international banks. 

Greater uncertainty in accessing the financial safety net puts international banks at a 

competitive disadvantage, and is a barrier to international banking market integration. 

Lower implicit subsidies due to less generous or uncertain coverage through national 

financial safety nets, in particular, imply a higher cost of funds for internationally active 

banks. To remedy the potentially discriminatory nature of the financial safety net against 

international banks, institutional reform can be envisaged. Specifically, decisions regarding 

the bailouts of international banks can be taken away from national authorities and, instead, 

be entrusted to international bodies. The EU, for instance, could create a European 

Resolution Authority to make formal decisions on international European bank bailouts.51 

Such a resolution authority would be in a position to internalize all the international 

externalities of a cross-border bank bailout, and presumably it would have powers to assign 

the overall fiscal burden to the countries involved.  

The advantage of such an approach is that it could bring about recapitalizations of 

international banks that are collectively optimal at the time of an international banking 

crisis. A disadvantage of improved access to the financial safety net for international banks, 

however, is that it may increase moral hazard contributing to excessive risk taking. On 

                                                             
51 In the EU context, international agreements regarding bank regulation and  resolution so far inadequately 

address potential international conflicts of interest regarding distressed banks. The directive on the winding-

up of credit institutions (European Commission, 2001) determines that the parent country’s legal system 

applies in case of a bank dissolution and that all bank creditors have to be treated equally in case of an 

internationally branched bank, while not addressing the parent country’s disincentive to provide bail out 

funding. The  EU directive on financial conglomerates (European Commission, 2001) requires each cross-

border bank to have a principle supervisor which is intended to play a leading role in case of an international 

bank restructuring or winding-up. This potentially improves the availability of information at the time of bank 

distress, but it does not eliminate the basic conflict of interest among the involved states regarding fiscal 

burden sharing. The creation of the European Banking Authority in 2011 may similarly strengthen the 

supervision of large cross-border banks in the EU, without affecting the outcome of international bank 

resolutions.  
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balance, it is not clear whether it is desirable to improve the bailout prospects of 

international banks.  

Less ambiguously, the international economy can benefit from enlarging the recovery 

and resolution options available to authorities dealing with weakened international banks 

(as envisaged by the European Commission, 2011). In the end, quick intervention strategies 

and least-cost resolution methods should be made applicable to all banks, regardless of their 

degree of internationalization. This would reduce moral hazard and the likelihood of a 

costly bailout for domestic and cross-border banks alike, thereby creating a level playing 

field for all banks. 
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3.6 Tables and figures 

Table 3.1. Summary statistics on internationalization and other variables 

Foreign liabilities share is the sum of the liabilities of foreign subsidiary banks weighted by the parent bank’s ownership 

share divided by the parent bank’s consolidated liabilities. Concentration is the sum of the squared shares of the liabilities 

weighted by the parent bank’s ownership ship relative to the parent’s bank consolidated liabilities for all countries where 

the parent bank operates. International is a dummy variable that equals 1 if a bank has a least 50% ownership of a foreign 

bank. Countries is the number of countries where a bank operates including the parent country. Log of countries is the 

natural logarithm of the number of countries where a bank operates including the parent country. Interest expense is 

interest expense over bank liabilities excluding non-interest bearing debt. Interest expense, unconsolidated is interest 

expense over bank liabilities excluding non-interest bearing debt in the unconsolidated statement of the parent bank. 

Deposit growth is the growth rate of a bank's customer and short-term funding after dividing by the GDP deflator in 

percent. Lagged profit is pre-tax profits divided by total assets, lagged one period. Assets is the natural logarithm of total 

assets in constant 2000 US dollars. Overhead is personnel expenses and other non-interest expenses over total assets.  

Short-term debt is customer and short-term funding to total interest paying debt. Inflation is the rate of change in 

consumer prices. GDP growth is the rate of real per capita GDP growth. World GDP growth is the rate of real per capita 

GDP growth at global level. GDP per capita is GDP per capita in thousands of constant 2000 dollars. Inflation difference 

is the difference between foreign inflation and parent-country inflation where foreign inflation is the sum of foreign-

country inflation rates weighted by the foreign countries’ shares in total foreign liabilities of a parent bank. Data for this 

variable in this table only reflect observations with a positive foreign liabilities share. Liabilities over GDP is total bank 

liabilities divided by GDP. Lagged asset volatility is calculated as stddev(E) ∗ (E/V),	where stddev(E) is annualized 

standard deviation of weekly dividend-inclusive bank stock returns, E is market value of common equity and V is book 

value of assets  plus market value of common equity minus book value of common equity, lagged one period. Lagged 

tier1 ratio is the share of lagged Tier1 capital in risk weighted assets and off balance sheet risks measured under the Basel 

rules.  Deposits over liabilities is the share of deposit funding in total liabilities.  Tourism is total number of touristic 

arrivals and departures over total population. FDI is the sum of inward and outward flows of foreign direct investments 

over GDP. Openness is the sum of exports and imports of goods and services over GDP. Portfolio position is the sum of 

assets and liabilities regarding a country’s portfolio investment position over GDP.   

Variables Obs Mean Std. Dev. Min Max 

Foreign liabilities share 3727 0.020 0.068 0 1.640 

Concentration 3725 0.966 0.090 0.271 1 

International 3727 0.275 0.446 0 1 

Countries 3727 1.557 1.335 1 22 

Log of countries 3727 0.274 0.498 0 3.091 

Interest expense 3727 0.033 0.024 0.000 0.289 

Interest expense, unconsolidated 1387 0.039 0.044 0.000 0.731 

Deposit growth 3714 0.088 0.243 -3.527 3.372 

Lagged profit 3727 0.013 0.024 -0.437 0.293 

Lagged asset volatility 2163 0.035 0.035 0.000 0.613 

Lagged tier1 ratio 2163 0.106 0.041 0.005 0.492 

Assets 3727 22.935 2.221 17.540 28.788 

Liabilities over GDP    2163 0.105 0.234 0.000 1.983 

Short-term debt 3727 0.814 0.171 0 0.995 

Deposits over liabilities 2163 0.764 0.165 0.009 0.995 

Overhead 3727 0.028 0.019 0.002 0.200 

Inflation 3727 0.037 0.056 -0.040 0.961 

GDP growth 3727 0.021 0.030 -0.210 0.433 

GDP per capita 3727 24.983 14.583 0.154 63.475 

Inflation difference  1310 -0.007 0.083 -0.961 0.451 

World GDP growth 3727 0.012 0.020 -0.034 0.028 

Tourism 3096 0.797 1.380 0.008 14.221 

FDI 3096 0.054 0.071 0.001 1.009 

Openness 3096 0.542 0.539 0.190 4.381 

Portfolio position 3096 1.002 0.717 0.000 15.126 
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Table 3.7. Alternative internationalization measures and bank interest expense 

The dependent variable is Interest expense, which is interest expense over bank liabilities excluding non-

interest bearing debt. Assets is the natural logarithm of total assets in constant 2000 US dollars. Lagged profit 

is pre-tax profits divided by total assets, lagged one period. Overhead is personnel expenses and other non-

interest expenses over total assets.  Short-term debt is ratio of customer and short-term funding to total 

interest paying debt. Inflation is rate of change in consumer prices. GDP growth is rate of real per capita GDP 

growth. GDP per capita is GDP per capita in thousands of constant 2000 dollars. International is a dummy 

variable that equals 1 if a bank has a least 50% ownership of a foreign bank. Countries is the number of 

countries where a bank operates including the parent country. Log of countries is the natural logarithm of the 

number of countries where a bank operates including the parent country. We estimate all regressions using 

bank and year fixed effects. Robust standard errors are given in parentheses. *, ** and *** denote 

significance at 10%,  5% and 1%.  

(1) (2) (3) (4) (5) (6) 

Assets 0.002 0.002 0.002 0.002 0.002 0.002 

 

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) 

Lagged profit -0.076* -0.059 -0.076* 0.022 -0.076* -0.058 

(0.039) (0.043) (0.039) (0.069) (0.039) (0.042) 

Overhead 0.269*** 0.269*** 0.269*** 0.270*** 0.270*** 0.270*** 

 

(0.095) (0.095) (0.095) (0.095) (0.095) (0.095) 

Short-term debt -0.002 -0.000 -0.002 -0.000 -0.002 -0.000 

(0.011) (0.010) (0.011) (0.010) (0.011) (0.010) 

Inflation 0.079*** 0.079*** 0.079*** 0.079*** 0.079*** 0.079*** 

 

(0.020) (0.020) (0.020) (0.020) (0.020) (0.020) 

GDP growth -0.047** -0.046** -0.046** -0.045** -0.046** -0.046** 

(0.022) (0.022) (0.022) (0.021) (0.022) (0.021) 

GDP per capita 0.000 0.000 0.000 0.000 0.000 0.000 

 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

International -0.002 0.000   

(0.001) (0.002)   

Lagged profit*International  -0.120**   

  

 

 (0.048)   

  Countries   -0.000 0.001 

  (0.000) (0.000) 

Lagged profit*Countries    -0.083** 

  

 

   (0.041) 

  Log of countries     -0.002 0.000 

    (0.001) (0.001) 

Lagged profit*Log of countries     

 

-0.166** 

 

    

 

(0.070) 

N 3727 3727 3727 3727 3727 3727 

R-sq 0.351 0.354 0.350 0.354 0.351 0.355 
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Table 3.8. A bank’s foreign liabilities and deposit growth rates 

The dependent variable is Deposit growth, which is the growth rate of a bank's customer and short-term 

funding after dividing by the GDP deflator in percent. Assets is the natural logarithm of total assets in constant 

2000 US dollars. Lagged profit is pre-tax profits divided by total assets, lagged one period. Overhead is 

personnel expenses and other non-interest expenses over total assets.  Inflation is rate of change in consumer 

prices. GDP growth is rate of real per capita GDP growth. GDP per capita is GDP per capita in thousands of 

constant 2000 dollars. Foreign liabilities share is the sum of the liabilities of foreign subsidiary banks 

weighted by the parent bank’s ownership share divided by the parent bank’s consolidated liabilities. 

Concentration is the sum of the squared shares of the liabilities weighted by the parent bank’s ownership ship 

relative to the parent’s bank consolidated liabilities for all countries where the parent bank operates. In 

regressions 3 and 4 we require the Foreign liabilities share to be less than 0.3. We estimate all regressions 

using bank and year fixed effects. Robust standard errors are given in parentheses. *, ** and *** denote 

significance at 10%,  5% and 1%.  

(1) (2) (3) (4) (5) (6) 

Assets 0.251*** 0.252*** 0.252*** 0.253*** 0.251*** 0.253*** 

(0.058) (0.058) (0.059) (0.059) (0.058) (0.058) 

Lagged profit -0.087 -0.205 -0.109 -0.191 -0.109 5.002 

 

(0.593) (0.649) (0.594) (0.656) (0.593) (4.272) 

Overhead -2.878*** -2.889*** -2.826*** -2.847*** -2.874*** -2.884*** 

(1.020) (1.018) (1.033) (1.029) (1.021) (1.018) 

Inflation -0.071 -0.064 -0.071 -0.065 -0.067 -0.061 

(0.180) (0.179) (0.181) (0.180) (0.181) (0.181) 

GDP growth 0.506* 0.503* 0.515* 0.509* 0.509* 0.504* 

(0.288) (0.288) (0.291) (0.290) (0.288) (0.287) 

GDP per capita -0.004 -0.003 -0.003 -0.003 -0.004 -0.004 

(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) 

Foreign liabilities share -0.283*** -0.405*** -0.309* -0.398** 

(0.096) (0.109) (0.176) (0.168) 

Lagged profit*Foreign liabilities share  10.514  7.536 

 (7.996)  (8.937) 

Concentration     0.223*** 0.287*** 

    (0.085) (0.082) 

Lagged profit*Concentration     -5.227 

 

    (4.735) 

N 3785 3785 3745 3745 3783 3783 

R-sq 0.086 0.086 0.086 0.086 0.086 0.087 
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Figure 3.1. Distribution of a bank’s foreign liabilities share 

This figure shows the distribution of Foreign liabilities share, which is the sum of the liabilities of foreign 

subsidiary banks weighted by the parent bank’s ownership share divided by the parent bank’s consolidated 

liabilities. Information in the figure is limited to the 1316 observations, out of a total of 3725 observations, 

with a positive Foreign liabilities share. Two observations with a value higher than 1 are excluded. 

  

Figure 3.2. Distribution of a bank’s liability concentration 

This figure shows the distribution of Concentration, which is the sum of the squared shares of the liabilities 

weighted by the parent bank’s ownership ship relative to the parent’s bank consolidated liabilities for all 

countries where the parent bank operates. Information in the figure is limited to the 1316 observations, out of 

a total of 3725 observations, with a Concentration of less than one, indicating some foreign liabilities. 

Concentration is not calculated for the two observations with a Foreign liabilities share value higher than 

one. 
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Figure 3.3. Distribution of the number of countries where a bank operates  

This figure shows the distribution of Countries, which is the number of countries where a bank operates 

majority-owned banks including the parent country. Information in the figure is limited to the 1020 

observations, out of a total of 3727 observations, of banks with some liabilities in majority-owned foreign 

subsidiaries.  

 

Figure 3.4. Interest expenses of international and domestic banks 

This figure displays the means of  interest expenses relative to bank liabilities excluding non-interest bearing 

debt for international and domestic banks over the 1999-2009 period. An international bank has at least 50% 

ownership of a foreign bank. 
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Figure 3.5. Interest expenses of international vs. domestic banks and world economic 

growth  

This gives provides a scatter diagram of the difference in the means of the interest expense variable for 

international and domestic banks and the growth rate of world real GDP per capita. Interest expense is 

measured as interest expenses over bank liabilities excluding non-interest bearing debt.  
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Chapter 4 

4. Bank ownership and credit over the business cycle: 

Is lending by state banks less procyclical?¥ 

4.1 Introduction 

During the recent global financial crisis, several countries were forced to nationalize 

failing private banks. Abn Amro in the Netherlands, for instance, is now fully owned by the 

Dutch government. As a result, the average share of government ownership of banks by 

bank assets has increased in high-income countries form 7.3% in 2007 to 10.8% in 2009, to 

fall back slightly to 9.9% in 2010. The increased prevalence of state banks is providing 

renewed impetus to the debate on the economic costs and benefits of state banking. While 

previous research has shown that state banks tend to perform badly, misallocate resources 

and lead to lower economic growth, relatively little is known about how state banks react to 

business cycle fluctuations. To fill this gap, this chapter examines the lending behavior of 

state banks over the business cycle, and also fluctuations in the main types of bank funding 

that make this lending possible. In addition, this chapter considers the relative accounting 

for non-performing loans by state banks, as differences in the reporting of bad loans over 

the business cycle by state and private banks are a potential mechanism to explain different 

capacities to provide new loans. Our analysis is based on a sample of 1633 banks from 111 

countries over the 1999-2010 period. 

We find that lending by state banks is less procyclical than the lending by private banks, 

especially if the bank is located in a country with good governance.  We capture good 

governance by an index of government effectiveness, which increases with perceptions of 

                                                             
¥ This Chapter is based on following research paper: Bertay, A.C., Demirguc-Kunt, A. & Huizinga 

H. (2014). Bank ownership and credit over the business cycle: Is lending by state banks less 

procyclical?. Journal of Banking and Finance, forthcoming. 
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the quality of public services, the degree of independence from political pressures and the 

credibility of a government’s commitment to its own effectiveness. Moreover, lending by 

state banks located in high-income countries is even countercyclical. State banks also 

expand their credit relatively more during banking crises, which points at a stabilizing 

influence of state banks at a time of financial instability. Among private banks, we find that 

foreign-owned banks’ lending is especially procyclical, perhaps because these banks have 

ready access to funding from their international parent firms to take advantage of local 

lending opportunities during economic upswings. 

On the liability side, state banks increase their total liabilities relatively little during 

booms, especially if these banks are located in countries with good governance. In 

particular, we find that state banks’ funding through non-deposit liabilities is relatively 

smooth over the business cycle. Since non-deposit liabilities tend to be less stable than 

deposits, private banks’ increased reliance on them during economic booms potentially puts 

these banks at risk during downturns. Private banks also report relatively higher loan 

quality during economic expansions, increasing their ability to ramp up new lending during 

upswings compared to state banks.  In contrast, state banks report loan quality more evenly 

over the business cycle. Hence during recessions, state banks are able to maintain higher 

rates of loan growth, as they are able to achieve higher rates of growth of non-deposit 

funding and report lower increases in non-performing loans. 

Overall our results suggest that state banks can play a useful role in stabilizing credit 

over the business cycle as well as during periods of financial instability.  However, the 

track record of state banks in credit allocation remains quite poor, questioning the wisdom 

of using state banks as a short-term counter-cyclical tool. For this purpose, alternative 

policy tools in the form of macroprudential bank regulation, including procyclical capital 

requirements and monetary policy are more appropriate, as they are more flexible than state 

ownership of banking and would not lead to credit misallocation resulting in low economic 

growth.52   

                                                             
52 For an analysis of countercyclical bank regulation in Basel III, see Repullo and Saurina (2012). 
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There is a substantial literature on the impact of state ownership of banks on banking 

performance and economic outcomes.  A large number of cross-country studies show that 

state ownership of banking is associated with low bank efficiency and lower levels of 

financial development (Barth, Caprio and Levine, 2001, 2004, La Porta, Lopez-de-Silanes 

and Shleifer, 2002). State bank ownership lowers banking sector outreach (Beck, 

Demirguc-Kunt and Martinez Peria, 2007), and leads to wider intermediation spreads and 

slower economic growth as well as greater financial instability (La Porta, Lopez-de-Silanes 

and Shleifer, 2002; Caprio and Martinez Peria, 2002).53 Dinc (2005) shows that state bank 

lending is politically motivated, since state banks in emerging markets increase their 

lending relative to private banks in election years. Along similar lines, Iannotta et al. (2013) 

find that banks in Western European countries experience higher governmental protection 

during election years. 

 Banking outcomes also worsen with state ownership. For example, Mian (2003) finds 

that state-owned banks report higher loan loss provisioning and achieve lower profitability 

than private banks using data for a large set of emerging economies. Micco, Panizza and 

Yanez (2007) report that state-owned banks located in developing countries tend to have 

lower profitability and higher costs than their private counterparts. Cornett et al. (2010) find 

that state-owned banks in 16 Asian countries operated less profitably and had greater credit 

risk than privately-owned bank prior to 2001, although this performance gap was largely 

closed after the Asian financial crisis. 

Individual country studies provide consistent results. Berger et al. (2005) find that the 

performance of state-owned banks in Argentina, for instance as measured by cost 

efficiency, was low in the 1990s, and improved considerably after privatization. Lin and 

Zhang (2009) find that the “Big Four” state-owned commercial banks in China are less 

profitable, are less efficient, and have worse asset quality than other types of banks that 

involve some domestic or foreign private ownership. Importantly, country level studies also 

show that politicians use government bank lending to provide political patronage leading to 

                                                             
53 A recent paper by Andrianova, Demetriades, and Shortland (2012), however, reports that the negative 

relationship between economic growth and state ownership of banking found in La Porta et al. (2002) is 

fragile to including additional determinants of economic growth such as institutional quality in the analysis. 
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significant credit misallocation (see for example Cole (2009) for India, Khwaja and Mian 

(2005) for Pakistan, Carvalho (2014) for Brazil, and Sapienza (2004) for Italy). Not only is 

state bank lending more politicized and inefficient, it in addition generally does not serve 

the more credit constrained segments of the population, such as small and medium 

enterprises (Berger et al., 2008; Ongena and Sendeniz-Yuncu, 2011).   Hence, there is an 

overwhelming amount of consistent literature suggesting that state ownership of banks 

lowers bank performance, with negative consequences for economic growth.  

In contrast, the literature examining the lending behavior of state banks during business 

cycles is quite sparse with mixed results. Micco and Panizza (2006) relate bank credit 

growth to GDP growth and an interaction term of GDP growth and a state ownership 

variable for an international sample of banks over the 1995-2002 period finding that credit 

growth of state banks is less procyclical than for private banks. Cull and Martinez Peria 

(2013) examine the impact of bank ownership on credit growth in a sample of Latin 

American and Eastern European developing countries before and after the global financial 

crisis, finding mixed results. They show that state banks in Latin America acted in a 

counter-cyclical fashion during the crisis, whereas those in Eastern Europe did not, hence 

emphasizing regional differences.  

In this chapter our approach is similar to Micco and Panizza (2006), but unlike this 

study we control for possible endogeneity of GDP growth to credit growth by using system 

GMM estimation. In addition, we consider a large worldwide sample of banks for the 

recent period from 1999 to 2010, including the recent global banking crisis. Furthermore, 

unlike previous papers we consider the dynamics of the main categories of bank funding 

and of the accounting for non-performing loans and loan loss provisioning to better 

understand the various ‘channels’ that influence state bank lending over the business cycle. 

Finally, we also examine differences in lending behavior among domestic private banks 

versus foreign banks for a large number of countries.  

Using an international sample of banks from 50 countries over the 1994-2009 period, 

Brei and Schclarek (2013) find that state banks lend relatively more than private banks at 

times of financial crisis. We extend their analysis by considering whether state banks lend 
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relatively more in response to the occurrence of a financial crisis while controlling for a 

differential lending response to GDP growth, finding that this is not the case. State banks 

thus appear to lend countercyclically in GDP terms independently of the occurrence of a 

financial crisis. 

The remainder of this chapter is organized as follows. Section 4.2 discusses the data 

including our bank ownership classification. Section 4.3 presents the econometric 

methodology, and the empirical results. Section 4.4 concludes. 

4.2 Data 

The empirical analysis is based on an international sample of 1633 banks from 111 

countries for the period 1999-2010. See Table 4.A1 in the Appendix for details on the 

number of banks per country. The main data source is Bureau van Dijk’s Bankscope, which 

provides information on statements of banks and their ownership structure.54 To create time 

series information on the ownership of banks, we used Bankscope CDs starting from 1999 

and Wharton Research Data Services (WRDS) for recent years. 55  The CDs include 

snapshots of ownership structures in relevant years. In addition, we use various websites to 

classify the owner as private or state including Bankscope’s online database, Factiva, 

Banker’s Almanac and company websites of the banks. In our sample, we only include 

banks that we can identify to be owned by another entity with a 50% percent or higher 

ownership share. Thus, a bank is categorized as a state bank if it is majority-owned by a 

state-owned entity.56  

Figure 4.1 illustrates the development of the average share of state ownership by bank 

assets. Specifically, the figure plots the average state ownership share for all countries, and 

separately for the groups of developing countries (and emerging markets), and high-income 

countries. The average state ownership share in each instance is the weighted average of the 

                                                             
54 For all banks, we consider the financial statements at the highest level of consolidation within a country to 

avoid duplication of the data. 
55  WRDS also provides Bankscope data, thus the merge ownership dataset should not suffer any 

inconsistencies. 
56 Alternatively, La Porta et al. (2002) and  Cornett et al. (2010) use a 20% government ownership threshold 

to identify state banks yielding  comparable data.  
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shares of bank assets owned by state banks in pertinent countries, with the weights 

reflecting the number of observations in these countries. During the last decades, the share 

of state ownership in developing countries has tended to decline, from 34.6% in 1999 to 

19.4% in 2010. This decrease was especially pronounced during the years from 2007 to 

2010.57 Average state ownership in high-income countries, instead, has increased somewhat 

from 7.9% in 1999 to 9.9% in 2010, with most of the increase occurring after 2007. Overall 

the state ownership share has been rather stable around 19%, although it declined from 

17.5% in 2009 to 13.5% in 2010. These trend data suggest that government ownership of 

banks is likely to remain prevalent in future years. In the empirical work, as a robustness 

check we also consider a further breakdown of privately-owned banks into domestic and 

foreign banks.  

Table 4.1 provides summary statistics for our sample of banks. The main variable of 

interest is the credit growth variable, which is the growth rate of net loans in local currency 

and deflated using the national GDP deflator (see Table 4.A2 in the Appendix for variable 

definitions and data sources). Alternatively, credit growth USD is defined as the growth 

rate of net loans in real US dollars. We consider several variables to represent the sources 

of bank funding:  total liabilities, deposits, non-deposit liabilities, short-term funding, long-

term liabilities, and equity. These variables are also constructed as growth rates of amounts 

in local currency and deflated by the GDP deflator. As indices of the quality of lending, we 

consider the loan loss provisioning and non-performing loans variables. The loan loss 

provisioning variable is constructed as the log of the ratio of loan loss provisions to net 

loans plus one, while the non-performing loans variable is computed as the log of the ratio 

of non-performing loans to gross loans plus one. 

The state bank variable is a dummy variable that equals one if a bank has a majority 

state ownership share. In our sample, 11.4% of bank-year observations concern state-owned 

banks. Privately owned banks can have domestic or foreign ownership. The domestic bank 

                                                             
57 Andrianova et al. (2008) find evidence that institutional factors – reflecting the reliability of the private 

banking sector to depositors – are important determinants of the share of state banks. Hence, the decline in 

state banking in developing country may reflect higher institutional quality.  
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variable indicates majority private domestic ownership, while the foreign bank variable 

signals majority private foreign ownerships. Domestic and foreign banks constitute 52.8% 

and 35.8% of our observations. 

To represent business cycles, we use per capita real income growth in percentages, with 

a mean value of 1.96%.  The impact of state ownership on the procyclicality of bank 

lending possibly depends on the general effectiveness of the government bureaucracy. As a 

proxy of this, we use a composite indicator of the government effectiveness from the World 

Governance Indicators (WGI) database (Kaufmann et al., 2010), which includes 

perceptions of the quality of public services, the quality of the civil service and the degree 

of its independence from political pressures. This variable is reported on an annual basis 

only after 2001, limiting regressions that include this variable to the period 2002-2010.  

We consider several bank-level control variables, all lagged one year. Among these, 

assets it the log of total assets in constant 2000 dollars to capture the impact of a bank’s 

too-big-to-fail status.  Equity is the ratio of equity to total assets, to control for bank 

soundness, averaging 10.6% in our sample. Cooperative bank, real estate and mortgage 

bank and savings banks are dummy variables that are one if a bank is in the pertinent bank 

category. The loans over assets variable represents the relative importance of lending in a 

bank’s activities, with a mean of 0.540. Liquidity, constructed as the ratio of liquid assets to 

total assets, can be a measure of bank soundness and its ability to sustain its lending, as 

well as an indicator of inefficiency (since too much liquidity comes at the cost of less bank 

intermediation). In addition, a deposit over total liabilities is a measure of the stability of a 

bank’s funding, since non-deposit funding tends to flee quickly during periods of 

instability. In our sample the bulk of the funding source consists of deposits, with a share of 

0.771. 

We consider two macroeconomic controls from the World Development Indicators 

(WDI, 2011) database. These are GDP per capita in thousands of constant 2000 dollars, and 

inflation measured as the percentage change in the GDP deflator.  Finally, the bank crisis 

variable is a dummy variable signaling a country is experiencing a banking crisis (from 

Laeven and Valencia, 2010). 
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4.3 Methodology and empirical results 

In subsection 4.3.1, we describe the system GMM estimation that we apply to our 

empirical specifications. In subsection 4.3.2, we present our results regarding the relative 

procyclicality of state banks regarding their lending, funding volumes and costs, and 

reporting of non-performing loans and loan loss provisioning. Subsection 4.3.3 reports 

some robustness checks on the relative procyclicality of lending by state banks. 

4.3.1 Estimation methodology 

Our empirical specifications take the form of Arellano-Bond dynamic equations as 

follows: 

yB,C,D = αyB,C,D�� + βFXB,C,D + ηB + &� + εB,C,D,                 (1) 

where yB,C,D is the dependent variable for bank i in country j in year t, Xi.j.t  is a set of 

explanatory variables, ηi is a bank fixed effect, &� is a time fixed effect and εi,j,t  is an error 

term. In a regression to test for the procyclicality of lending by state banks, for instance, the 

dependent variable is the credit growth variable, while the set of explanatory variables 

includes the growth rate of per capita GDP and its interaction with the state bank variable. 

First differencing (1) serves to eliminate the bank fixed effect as follows: 

(�,�,� − (�,�,��� = �K(�,�,��� − (�,�,���L + �FKM�,�,� −M�,�,���L + &� + (+�,�,� − +�,�,���) (2) 

We apply the system GMM estimator (Arellano and Bover, 1995; Blundell and Bond, 

1998) jointly to (1) and (2) using lagged first differences as instruments.58 We take the 

variables of interest, namely GDP per capita growth, the bank ownership variables, 

government effectiveness and relevant interaction terms to be predetermined - meaning that 

current values of these variables can be correlated with past and current error terms but not 

                                                             
58 We do not use the first lag of levels and current first differences of predetermined variables as instruments, 

but include all other lags, to ensure the exogeneity of our instruments and to avoid having too many 

instruments reducing the power of overidentifying restrictions tests. The results are robust to a lower number 

of instruments including a lower number of lags. The second lag of predetermined variables, specifically, is 

not correlated with the current error term, while the first lag is. The difference estimator applied only to (2) 

has several drawbacks. It only exploits the time series dimension of data as it uses first differences, and not 

the cross-sectional dimension. In addition the lagged variables become weak instruments if the explanatory 

variables are persistent over time deteriorating asymptotic properties (see Beck (2008)).  
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with future error terms. In addition, the error terms are assumed to be serially uncorrelated, 

and lagged first differences of right-hand side variables are assumed to be orthogonal to 

bank specific fixed-effects to obtain consistent GMM estimation. All other control variables 

are taken to be exogenous to limit number of instruments and prevent overfitting. 

Furthermore, we use two-step GMM estimation and the Windmeijer (2005) correction, 

which adjusts the covariance matrix for finite samples to minimize the downward bias in 

standard errors. 

We report two main tests to determine the appropriateness of our dynamic GMM 

estimations. The first test is the Hansen test of the overidentifying restrictions with the null 

hypothesis that the instruments are appropriate.  A further test is the Arellano-Bond test for 

autocorrelation of the errors, with a null hypothesis no autocorrelation in differenced 

residuals. Specifically, the second-order test in first differences tests for autocorrelation in 

levels. 

4.3.2 Empirical results 

We first examine the cyclicality of lending by state-owned banks relative to privately 

owned banks. To do this, we specify a regression where the dependent variable is the credit 

growth variable, and where the set of explanatory variables includes the growth rate of 

GDP per capita, the state bank variable, and an interaction of these two variables. The 

coefficient on the growth rate of GDP per capita informs about the cyclicality of lending by 

private banks, while the sum of this coefficient and the coefficient on the interaction of 

GDP per capita growth and the state bank variable measures the cyclicality of lending by 

state banks.  

In Table 4.2, the first 4 regressions report the baseline results regarding the cyclicality 

of credit by banks.  Even numbered regressions differ from odd numbered regressions in 

that they include a larger set of bank variables as controls. Starting from regressions 1 and 

2, regressions 3 and 4 in addition include the government effectiveness variable and a triple 

interaction of this variable with GDP per capita growth and the state bank variable. In all 4 

regressions, real GDP per capita growth enters with positive coefficients that are significant 
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at the 1% level, indicating that lending by private banks is procyclical. Estimated 

coefficients vary between 0.013 and 0.018, suggesting that a 1% increase in per capita GDP 

growth is associated with 1.3%-1.8% increase in credit growth.  In regressions 1 and 2, the 

estimated coefficients for the interaction of GDP per capita growth and the state bank 

dummy are -0.013 and -0.014, respectively, and they are significant at 1%. Thus, an 

increase in GDP per capita growth by 1% is estimated to increase lending by state banks by 

0.4%, which suggests that lending by state bank is procyclical but less so than for private 

banks. 

In regressions 3 and 4, the interaction of GDP per capita growth and the state bank 

variable obtains coefficients of -0.011 that are significant at 1%. The triple interaction 

variable obtains negative coefficients of -0.006 in regression 3 and 4 that are significant at 

5%. These negative coefficients suggest that state banks are even less procyclical in 

countries with good governance. Based on regression 3, we infer that a 1% increase in GDP 

per capita growth causes a private bank to increase its lending by 1.6%, while a state bank 

in a country with average government effectiveness of 0.888 decreases its lending by 

0.033%  (as 0.016-0.011+(-0.006*0.888) = -0.00033).  Thus, lending by a state bank in a 

country with average government effectiveness is slightly countercyclical. 59  The 

regressions pass the AR(2) and Hansen OIR specification tests, indicating the validity of 

the instrumentation.60 In regressions 5 and 6, the dependent variable alternatively is the 

growth rate of net loans in real US dollars, yielding results that are similar to those of 

regressions 3 and 4.61   

In regressions 7 and 8, we include country-year fixed effects – in addition to bank fixed 

effects - in specifications of the growth rate of the real loan volume to control for possible 

                                                             
59 Similar results are obtained if we include an election variable to control for the impact of the electoral cycle 

on bank lending as in Dinc (2005) (see Table 4.A3 in the appendix). 
60 Our baseline results are robust to including fewer lags (implying a lower number of instruments), excluding 

countries with fewer than 5 banks or 20 observations, excluding banks with ownership changes (i.e., 

nationalizations or privatizations), and excluding banks with short time series (see Table 4.A4 in the 

appendix). 
61 We continue to focus on loan growth rates in local currencies to reduce the impact of exchange rate 

movements on a bank’s computed loan growth rate. Our results are robust on including the change in the real 

effective exchange rate change as an additional control variable (see Table 4.A5 in the appendix).  
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demand side effects on credit growth.62 These specifications cannot be estimated using a 

dynamic panel model due to the high number of fixed effects. The results suggest that state-

owned banks experience a 0.7% to 0.8% lower increase in their credit growth in response to 

a 1% increase in GDP per capita growth compared to private banks. This estimated 

differential responsiveness of the loan growth of private and state banks to GDP growth is 

smaller than before, but it remains statistically significant. 

Finally, in regressions 9 and 10 we distinguish between episodes of positive and 

negative GDP per capita growth to detect possible differences in the relative cyclicality of 

lending by private and state-owned banks during periods of economic upturns and 

downturns. In regressions 9 and 10, a 1% increase in GDP per capita growth leads to a 

2.2% increase in private banks’ credit growth and only a 1.1% to 1.2% increase in state 

banks’ credit growth, if GDP growth is positive. Thus, in times of positive GDP per capita 

growth state banks lend less procyclically compared to private banks. When the economy 

shrinks, lending by state banks even appears to be countercyclical. In particular, estimated 

coefficients in regressions 9 and 10 suggest that a 1% decrease in GDP per capita growth 

leads to a 1.0% and 1.2% increase in the credit growth of state banks, respectively, while 

private banks reduce their credit by 0.4% and 0.5% (with the latter estimates being 

statistically insignificant). 

Less procyclical or even countercyclical lending by state banks suggests that the 

funding of public banks is relatively insensitive to the business cycle. Next, we examine 

which type of funding of state banks expands relatively less than that of private banks 

during the upswing of the business cycle (and vice versa). The funding categories we 

consider, as found on the liability side of banks’ balance sheets, are total liabilities, deposits 

and non-deposit liabilities, short-term funding and long-term liabilities, and equity. For 

each of these funding variables, we specify two regressions analogous to regressions 3 and 

4 of Table 4.2. The results are reported in Table 4.3. 

                                                             
62 The country-fixed effects control for all country level variation and thus country-level controls are dropped 

from the regressions. 
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In several regressions in Table 4.3, we observe negative and significant coefficients on 

the interaction of GDP per capita growth and the state bank dummy, and/or on the triple 

interaction of these two variables and the government effectiveness variable, indicating that 

funding at state banks is less procyclical than at private banks. To start, in the total 

liabilities regressions 1 and 2, the interaction of GDP per capita growth and the state bank 

variable obtains negative coefficients of -0.008 and -0.009 that are significant at 1%, 

indicating that the growth rate of total liabilities of state banks is relatively low during 

economic booms. Furthermore, the triple interactions obtain negative coefficients with 

significance of 10%, indicating that total liabilities grow less at state banks during booms, 

especially if these banks are located in countries with high government effectiveness. In the 

non-deposit liabilities regressions 5 and 6, the interactions of GDP per capita growth and 

the state bank variable have negative coefficients of -0.022 and -0.023 that are significant at 

1%, while the triple interactions are statistically insignificant. Estimated coefficients in 

these regressions suggest that non-deposit liabilities at a state bank are countercyclical. 

From regression 5, for instance, we infer that a 1% increase in GDP per capita growth leads 

to reduction of non-deposit liabilities of -0.2% (= 0.020-0.022). In the long-term funding 

regressions 9 and 10, the interaction of GDP per capita growth and the state bank variable 

receives negative coefficients of -0.016 and -0.017 that are significant at 1%, implying that 

long-term funding at state banks is almost insensitive to changes in GDP per capita growth. 

In the equity regressions 11 and 12, the triple interaction variable obtains negative 

coefficients of -0.009 that are significant at 5%. These parameter estimates imply that 

equity growth is countercyclical for state banks and that the extent of this effect depends on 

government effectiveness.  Some of the results in Table 4.3 should be interpreted with 

caution as the Hansen test of the overidentifying restriction is not rejected in the equity 

regressions 11-12, and the AR(2) test is not rejected in the regressions 3, 4 and 9 suggesting 

problems with the instrumentation in some regressions. 

Next, we consider whether private banks are able to expand their lending relatively 

more during booms, because they report higher loan quality during economic upswings.  In 

particular, we consider the relative reporting on non-performing loans and loan loss 

provisioning by private and state banks over the business cycle. The non-performing loans 
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variable is the dependent variable in regressions 1-4 of Table 4.4, while the loan loss 

provisioning variable is the dependent variable in regressions 5-8. In each instance, the 4 

reported regressions differ in the number of included bank-level control variables and in 

whether government effectiveness and its interaction with GDP per capita growth and the 

state bank variable are included.  

In the non-performing loans regressions 1-4, GDP per capita growth obtains a negative 

coefficient of -0.003 that is significant at 1%, while its interaction with the state bank 

variable obtains positive coefficients of 0.002 with significance of at least 10%. Thus, the 

reporting of non-performing loans by state banks is less countercyclical. This could mean 

that the actual occurrence of non-performing loans at state banks – rather than only the 

reporting of such loans -is less countercyclical, or alternatively that state banks use their 

accounting discretion to report loan non-performance more evenly over the business cycle.  

Analogously, in the loan loss provisioning regressions 5 and 6, the GDP per capita growth 

rate obtains negative coefficients of -0.002 that are significant at 1%, while its interaction 

with the state bank variable obtains positive coefficients of 0.001 that are significant at 1%.  

Hence, reporting of loan loss provisioning by state banks appears less countercyclical, 

either because loan deterioration is less countercyclical at state banks or because the 

accounting for loan deterioration by state banks is relatively conservative during booms. In 

the latter interpretation, loan loss provisioning at private banks is overoptimistic during 

booms, perhaps to enable these banks to take full advantage of perceived lending 

opportunities during economic expansions. However, in regressions 7 and 8, the triple 

interaction of the GDP per capita growth, state bank, and government effectiveness 

variables obtains a negative coefficient of -0.010 that is significant at 1%. This suggests 

that loan loss provisioning at state banks becomes more countercyclical as government 

effectiveness increases, perhaps because state banks undertake additional loan loss 

provisioning during economic downturns in an environment of high government 

effectiveness. Overall, our results on the relative procylicality of loan loss provisioning by 

state banks are inconclusive.  In the loan loss provisioning regressions 5 and 7, Hansen 

overidentification tests are rejected at 10% level, indicating the instruments are not valid. In 
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the corresponding regressions 6 and 8 that include additional bank-level controls, however, 

these tests are passed.  

4.3.3  Robustness checks on the procyclicality of lending  

Private banks can be domestic or foreign-owned. Foreign-owned banks tend to be 

subsidiaries of international banks. This potentially enables them to obtain additional 

funding from the international parent bank in case their local profitable lending 

opportunities expand. Thus, with a more elastic supply of funds, foreign banks may be able 

to expand their lending relatively more during economic upswings. To test this, we re-

estimate regressions 1 and 2 of Table 4.2 after including a foreign bank variable and its 

interaction with GDP per capita growth. The results are reported as regressions 1 and 2 of 

Table 4.5. In the two regressions, the interaction of GDP per capita growth and the foreign 

bank variable obtains coefficients of 0.010 and 0.009 that are significant at 1%, implying 

that the lending growth of private, foreign banks is more procyclical than the lending 

growth of private, domestic banks. In these regressions, the interactions of the GDP per 

capita variable and the state bank variable obtain a coefficient of -0.007 and -0.008 that are 

significant at 10% and 5%, respectively, indicating that the lending growth of state banks is 

less procyclical than for private, domestic banks. Regressions 3 and 4 include three 

interactions of the GDP per capita variable with alternatively the state bank, domestic bank, 

and foreign bank variables. In both regressions, the interaction terms for domestic and 

foreign banks are estimated with coefficients with significance of 1%. Estimated 

coefficients confirm increasing procyclicality of lending growth from state banks to private, 

domestic banks, and to private, foreign banks. Specifically, the growth rate of lending by 

state banks appears to be insensitive to GDP per capita growth given the statistically 

insignificant coefficients, whereas a 1% increase in GDP per capita growth leads to a credit 

growth of 1.0-1.1% for private, domestic banks and 2.1% for private foreign banks. 

Next, we consider whether the relative procyclicality of lending by state banks depends 

on the level of economic development. In particular, we estimate regressions 1-4 of Table 

4.2 separately for the samples of high-income countries and developing countries (and 

emerging markets), using the World Bank classification. The results are reported in Table 
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4.6. In the high-income countries regressions 1 and 2, the interaction of GDP per capita 

growth and the state bank variable is estimated with negative and significant coefficients. 

Interestingly, point estimates suggest that credit growth in high income countries is 

procyclical for private bank, and countercyclical for state banks. Specifically, a 1% increase 

in GDP per capita growth is estimated to lead to a 1.2% increase in the lending growth of 

private banks, and a 0.4% decrease in lending growth of state banks. Regressions 3 and 4 

have similar implications, although the coefficient for the interaction of GDP per capita 

growth and the state bank dummy is marginally insignificant in regression 4. In regressions 

5-8 for the sample of developing countries, the interactions of GDP per capita growth and 

the state bank dummy obtain negative coefficients in the range from -0.010 to -0.008. 

Parameter estimates imply that credit growth by state banks is procyclical, but less so than 

for private banks. Throughout, the government effectiveness variable and the triple 

interaction of this variable with GDP per capita growth and the state bank variable are 

estimated with insignificant coefficients. Thus, variation in government effectiveness 

within the samples of high income countries and developing countries does not appear to 

affect the procyclicality of the lending growth of state banks, even if is it shown to affect 

this procyclicality in the pooled sample in Table 4.2.  

Banking crises may lead to a scarcity of bank credit. Thus, the stabilization of credit by 

state banks is potentially most useful during a banking crisis. To conclude this section, we 

consider how relative lending by state banks and its degree of procyclicality vary over crisis 

and non-crisis periods. To start, regressions 1-4 of Table 4.7 include a banking crisis 

variable and its interaction with the state bank variable in regressions 1-4 of Table 4.2. 

These additional variables are statistically insignificant in the 4 regressions. Hence, we 

cannot detect a different degree of procyclicality of credit by state banks during crisis and 

non-crisis periods.  

Alternatively, regressions 5-8 include these additional variables, but delete the 

interaction of GDP per capita growth and the state bank variable, and the triple interaction 

of these two variables with the government effectiveness variable. The resulting regressions 

test how credit growth of private and state banks is different during crisis and non-crisis 

periods. The banking crisis variable itself enters with negative coefficients ranging from -
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0.018 to -0.022 that are significant at 10%, providing some evidence that lending by private 

banks is lower during banking crises. The interaction terms of the banking crisis variable 

and the state bank variable obtains coefficients in the range 0.108-0.175 with significance 

of at least 10%, implying that credit growth of state banks during a banking crisis is higher 

than for private banks. This confirms the work of Brei and Schclarek (2013) who similarly 

find that state banks lend relatively more during financial crises while not controlling for 

GDP growth. 

4.4 Conclusion 

This chapter finds that lending by state banks is less procyclical than the lending by 

private banks, especially if the bank is located in a country with good governance, as 

proxied by indicators of government effectiveness. Moreover, lending by state banks in 

high income countries is even countercyclical. Among private banks, we find that foreign-

owned banks’ lending is especially procyclical, perhaps because these banks have ready 

access to funding from their international parent firms to take advantage of local lending 

opportunities during economic upswings.  State banks also expand their credit relatively 

more during banking crises, which suggests a stabilizing influence of state banks at a time 

of financial instability. 

On the liability side, state banks experience relatively low growth rates of their total 

liabilities during booms, especially if these banks are located in countries with good 

governance. In particular, we find that state banks increase the growth rate of their non-

deposit liabilities less during economic upturns. Since non-deposit liabilities tend to be less 

stable than deposits, private banks’ increased reliance on them during economic booms 

potentially puts these banks at risk during downturns.  

Public banks report relatively high additional non-performing loans during economic 

upswings. This may reflect either that the relative loan quality of state banks deteriorates 

during expansions (improves during economic downturns), or that state banks report loan 

non-performance more evenly over the business cycle. Overall our results suggest that state 

banks can play a useful role in stabilizing credit over the business cycle as well as during 
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periods of financial instability.  However, the track record of state banks in credit allocation 

remains quite poor, questioning the wisdom of using state banks as a short-term counter-

cyclical tool.  Furthermore, an important question is whether the relative credit expansion 

of state banks during the downturn is the result of lending to the most constrained 

borrowers, such as small and medium enterprises or to larger politically favored enterprises.  

Another issue is whether state bank lending retrenches after crises consistent with the spirit 

of counter-cyclical lending.  We leave these questions for further research. 
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4.6 Tables and Figures 

Table 4.1. Summary statistics 

Credit growth is the growth rate of net loans over GDP deflator. Credit growth USD is the growth rate of net 

loans in real US dollars.  Liabilities is the growth rate of total liabilities over GDP deflator. Deposits is the 

growth rate of deposits over GDP deflator. Non-deposit liabilities is the growth rate of non-deposit liabilities 

over GDP deflator. Short-term funding is the growth rate of deposits and short-term funding over GDP 

deflator. Long-term liabilities is the growth rate of total liabilities minus short-term funding over GDP 

deflator. Equity is the growth rate of equity over GDP deflator. Loans loss provisioning  is  log of loan loss 

provisions over net loan ratio plus one. Non-performing loans is log of non-performing loans over gross loans 

plus one. State bank, Domestic bank and Foreign bank are dummy variables that equals 1 if a bank is state-

owned, domestically and privately owned or foreign-owned and privately owned with a majority share. 

Government effectiveness is an index capturing perceptions of the quality of public services, the quality of the 

civil service and the degree of its independence from political pressures, the quality of policy formulation and 

implementation, and the credibility of the government's commitment to such policies. Lagged assets is log of 

total assets in constant 2000 US dollars lagged one year. Lagged equity over assets is equity over total assets 

lagged one year. Lagged loans over assets is net loans over total assets lagged one year. Lagged liquidity is 

liquid assets over total assets lagged one year. Lagged deposits over liabilities is total deposits over total 

liabilities lagged one year. Cooperative bank, Real estate and mortgage bank and Saving bank  are dummies 

equaling 1 if a bank is of the implied type. GDP per capita is GDP per capita in thousands of constant 2000 

US dollars. GDP per capita growth is the rate of real per capita GDP growth. Inflation is the rate of change in 

GDP deflator. Banking crisis is a dummy variable that equals 1 if the country is in a banking crisis.  

Variable Obs Mean Std. dev. Min Max 

Credit growth 6181 0.072 0.228 -0.995 0.999 

Credit growth USD 6148 0.094 0.249 -0.994 0.998 

Liabilities 6098 0.073 0.207 -0.962 0.999 

Deposits 5939 0.075 0.226 -1.000 1.000 

Non-deposit liabilities 5668 0.025 0.332 -0.980 0.999 

Short-term funding 6031 0.073 0.223 -0.981 1.000 

Long-term liabilities 5673 0.023 0.332 -0.970 0.999 

Equity 6053 0.076 0.203 -0.990 0.994 

Loan loss provisioning 5913 0.013 0.031 -0.524 0.604 

Non-performing loans 3991 0.048 0.061 0 0.647 

State bank  6181 0.114 0.318 0 1 

Domestic bank  6181 0.528 0.499 0 1 

Foreign Bank  6081 0.358 0.480 0 1 

Government effectiveness 5218 0.888 0.879 -1.645 2.374 

Lagged assets 6181 21.914 1.921 13.096 27.816 

Lagged equity over assets 6181 0.106 0.090 0.000 0.974 

Lagged loans over assets 6081 0.540 0.218 0.001 0.999 

Lagged liquidity 6081 0.239 0.191 0.000 0.978 

Lagged deposits over liabilities 6081 0.771 0.222 0.000 1 

Cooperative bank 6081 0.024 0.152 0 1 

Real estate and mortgage bank 6081 0.025 0.156 0 1 

Savings bank 6081 0.035 0.183 0 1 

GDP per capita 6181 17.763 13.898 0.109 56.389 

GDP per capita growth 6181 1.960 3.983 -17.545 33.030 

Inflation 6181 4.988 7.000 -24.758 185.291 

Bank crisis 6181 0.182 0.386 0 1 
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Table 4.4. The determinants of non-performing loans and loan loss provisioning 

The dependent variables are non-performing loans , which is log of non-performing loans over gross loans plus one, in 

regressions 1-4 and Loans loss provisioning, which is log of loan loss provisions over net loan ratio plus one, in 

regressions 5-8. GDP per capita growth is the rate of real per capita GDP growth. State bank is a dummy variable that 

equals 1 if a bank is state-owned with a majority share. Government effectiveness is an index capturing perceptions of the 

quality of public services, the quality of the civil service and the degree of its independence from political pressures, the 

quality of policy formulation and implementation, and the credibility of the government's commitment to such policies. 

Lagged assets is log of total assets in constant 2000 US dollars, lagged one year. Lagged equity over assets is equity over 

total assets lagged one year. Lagged loans over assets is net loans over total assets lagged one year. Lagged liquidity is 

liquid assets over total assets lagged one year. Lagged deposits over liabilities is total deposits over total liabilities lagged 

one year.  Cooperative bank, real estate and mortgage bank  and saving bank  are dummies equaling 1 if a bank is that 

type. GDP per capita is GDP per capita in thousands of constant 2000 US dollars. Inflation is the rate of change in GDP 

deflator. We estimate all regressions using two-step system GMM estimation with Windmeijer (2005) correction. The p-

values for robust standard errors are given in parentheses.*, ** and *** denote significance at 10%, 5% and 1%. 

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

Non-performing loans Loan loss provisioning 

Lagged 

dependent 

variable 

0.725*** 0.744*** 0.764*** 0.793*** 0.096 0.085 0.076 0.056 

(0.000) (0.000) (0.000) (0.000) (0.275) (0.326) (0.306) (0.452) 

GDP per capita 

growth 

-0.003*** -0.003*** -0.003*** -0.003*** -0.002*** -0.002*** -0.002*** -0.002*** 

(0.000) (0.001) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

State bank 0.002 0.001 -0.004 -0.004 0.000 0.000 -0.003 -0.002 

(0.773) (0.891) (0.427) (0.361) (0.933) (0.982) (0.297) (0.389) 
GDP pc growth * 

State bank 

0.002* 0.002* 0.002** 0.002** 0.001*** 0.001*** 0.001*** 0.001** 

(0.054) (0.060) (0.045) (0.032) (0.001) (0.003) (0.002) (0.012) 

Government  
  effectiveness 

  
-0.004 -0.004 

  
-0.010*** -0.010*** 

  
(0.541) (0.514) 

  
(0.003) (0.003) 

GDP pc growth *  

State bank*Gov. 

effectiveness 

  
-0.000 -0.001 

  
0.000 0.000 

  
(0.430) (0.315) 

  
(0.804) (0.921) 

Lagged assets -0.001 -0.001 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 

 
(0.149) (0.256) (0.742) (0.655) (0.221) (0.284) (0.961) (0.979) 

Lagged equity 

over assets 

0.002 0.001 0.013 0.002 0.005 0.002 0.004 0.005 

(0.905) (0.968) (0.407) (0.903) (0.626) (0.850) (0.728) (0.701) 

Lagged loans 

over assets 
 

0.009 
 

0.017*** 
 

0.006 
 

0.009** 

 
(0.145) 

 
(0.001) 

 
(0.199) 

 
(0.026) 

Lagged liquidity  
-0.002 

 
0.002 

 
-0.003 

 
-0.002 

 
(0.687) 

 
(0.732) 

 
(0.434) 

 
(0.619) 

Lagged deposits 

over liabilities 
 

-0.001 
 

-0.001 
 

-0.006** 
 

-0.007** 

 
(0.703) 

 
(0.769) 

 
(0.042) 

 
(0.033) 

Cooperative bank 
 

-0.005 
 

-0.004 
 

-0.006*** 
 

-0.003 

 
(0.299) 

 
(0.173) 

 
(0.001) 

 
(0.280) 

Real estate & 
mortgage bank  

 
-0.012*** 

 
-0.013*** 

 
-0.011*** 

 
-0.007** 

 
(0.000) 

 
(0.001) 

 
(0.000) 

 
(0.037) 

Savings bank 
 

-0.003 
 

-0.004 
 

-0.004*** 
 

-0.004* 

 
(0.144) 

 
(0.214) 

 
(0.009) 

 
(0.078) 

GDP per capita -0.000*** -0.000*** -0.000 -0.000 -0.000*** -0.000*** 0.000 0.000 

(0.000) (0.000) (0.499) (0.583) (0.000) (0.000) (0.696) (0.693) 

Inflation -0.000 -0.000 -0.000 -0.000 0.000*** 0.000** 0.000 0.000 

(0.510) (0.557) (0.597) (0.711) (0.005) (0.021) (0.948) (0.814) 

Constant 0.048*** 0.042** 0.033** 0.024 0.096 0.085 0.027*** 0.027** 

(0.003) (0.040) (0.040) (0.139) (0.275) (0.326) (0.010) (0.024) 

Number of 

observations  
3991 3941 3503 3453 5855 5773 4965 4891 

Number of banks 1174 1162 1104 1092 1560 1541 1442 1425 
Number of 

instruments 
270 276 347 352 272 278 350 355 

Second order AR 
tests 

0.588 0.602 0.905 0.903 0.603 0.600 0.287 0.301 

Hansen OIR test 

p-value 
0.112 0.166 0.658 0.701 0.090 0.104 0.056 0.175 
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Table 4.5. The determinants of bank loans including foreign bank ownership  

The dependent variable is Credit growth, which is the growth rate of net loans over GDP deflator. GDP per capita growth 

is the rate of real per capita GDP growth. State bank, Domestic bank and Foreign bank are dummy variables that equals 1 

if a bank is state-owned, domestically and privately owned or foreign-owned and privately owned with a majority share. 

Lagged assets is log of total assets in constant 2000 US dollars, lagged one year. Lagged equity over assets is equity over 

total assets lagged one year. Lagged loans over assets is net loans over total assets lagged one year. Lagged liquidity is 

liquid assets over total assets lagged one year. Lagged deposits over liabilities is total deposits over total liabilities lagged 

one year.  Cooperative bank, real estate and mortgage bank  and saving bank  are dummies equaling 1 if a bank is that 

type. GDP per capita is GDP per capita in thousands of constant 2000 US dollars. Inflation is the rate of change in GDP 

deflator. We estimate all regressions using two-step system GMM estimation with Windmeijer (2005) correction. The p-

values for robust standard errors are given in parentheses.*, ** and *** denote significance at 10%,  5% and 1%. 

(1) (2) (3) (4) 

Credit growth Credit growth Credit growth Credit growth 

Lagged credit growth 0.007 0.016 -0.001 0.009 

(0.900) (0.796) (0.989) (0.873) 

GDP per capita growth 0.011*** 0.012***   

(0.005) (0.003)   

State bank 0.034 0.035* 0.517** 0.346 

(0.102) (0.097) (0.012) (0.169) 

Domestic bank  0.473** 0.305 

(0.019) (0.223) 

Foreign bank  -0.043*** -0.050*** 0.430** 0.259 

 

(0.002) (0.000) (0.032) (0.301) 

GDP per capita growth * State bank -0.007* -0.008** 0.003 0.003 

(0.075) (0.049) (0.255) (0.274) 

GDP per capita growth * Domestic bank 0.010*** 0.011*** 

(0.010) (0.006) 

GDP per capita growth * Foreign bank 0.010*** 0.009*** 0.021*** 0.021*** 

 
(0.002) (0.003) (0.000) (0.000) 

Lagged assets -0.005** -0.004 -0.017** -0.009 

 
(0.018) (0.118) (0.044) (0.276) 

Lagged equity over assets 0.049 0.069 -0.070 0.013 

 
(0.505) (0.366) (0.519) (0.914) 

Lagged loans over assets -0.063*  -0.073* 

 
(0.051)  (0.090) 

Lagged liquidity 0.036  0.017 

 
(0.320)  (0.714) 

Lagged deposits over liabilities 0.044**  0.022 

 
(0.041)  (0.506) 

Cooperative bank 0.021*  0.029** 

(0.090)  (0.018) 

Real estate and mortgage bank 0.009  -0.002 

(0.558)  (0.916) 

Savings bank 0.012  0.008 

(0.389)  (0.550) 

GDP per capita -0.002*** -0.002*** -0.002*** -0.002*** 

 
(0.000) (0.000) (0.000) (0.000) 

Inflation -0.005*** -0.005*** -0.006*** -0.005*** 

 

(0.000) (0.000) (0.000) (0.000) 

Number of observations 5257 5175 5257 5175 

Number of banks 1466 1443 1466 1443 

Number of instruments 389 395 443 449 

Second order AR tests 0.612 0.655 0.671 0.700 

Hansen OIR test p-value 0.456 0.537 0.505 0.511 
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Table 4.6. Bank loans in high income countries and developing countries  

The dependent variable is Credit growth, which is the growth rate of net loans over GDP deflator. GDP per capita growth 

is the rate of real per capita GDP growth. State bank is a dummy variable that equals 1 if a bank is state-owned with a 

majority share. Government effectiveness is an index capturing perceptions of the quality of public services, the quality of 

the civil service and the degree of its independence from political pressures, the quality of policy formulation and 

implementation, and the credibility of the government's commitment to such policies. Lagged assets is log of total assets 

in constant 2000 US dollars, lagged one year. Lagged equity over assets is equity over total assets lagged one year. 

Lagged loans over assets is net loans over total assets lagged one year. Lagged liquidity is liquid assets over total assets 

lagged one year. Lagged deposits over liabilities is total deposits over total liabilities lagged one year.  Cooperative bank, 

real estate & mortgage bank  and saving bank  are dummies equaling 1 if a bank is that type. GDP per capita is GDP per 

capita in thousands of constant 2000 US dollars. Inflation is the rate of change in GDP deflator. Regressions 1-4  are for 

sample of high income countries, and regressions 5-8 are for developing and emerging countries. We estimate all 

regressions using two-step system GMM estimation with Windmeijer (2005) correction. The p-values for robust standard 

errors are given in parentheses.*, ** and *** denote significance at 10%, 5% and 1%. 

High income countries Developing and emerging markets 

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

Lagged credit growth -0.027 -0.006 -0.029 0.002 0.043 0.066 0.046 0.046 

(0.830) (0.965) (0.810) (0.987) (0.473) (0.261) (0.445) (0.433) 

GDP per capita growth 0.012** 0.012** 0.010** 0.009** 0.018*** 0.017*** 0.017*** 0.017*** 

(0.036) (0.047) (0.027) (0.036) (0.000) (0.000) (0.000) (0.000) 

GDP per capita growth *  
  State bank 

-0.016*** -0.016*** -0.022** -0.018 -0.010*** -0.009*** -0.008** -0.008** 

(0.000) (0.000) (0.043) (0.129) (0.002) (0.006) (0.018) (0.011) 

State bank 0.049** 0.048** 0.046** 0.048** 0.043 0.033 0.050** 0.051** 

(0.024) (0.043) (0.034) (0.029) (0.105) (0.220) (0.021) (0.022) 

Government effectiveness -0.029 -0.041 -0.033 -0.016 

(0.220) (0.102) (0.263) (0.642) 

GDP pc growth * State 

bank * Gov. effectiveness 

0.008 0.005 -0.006 -0.004 

(0.337) (0.608) (0.112) (0.278) 

Lagged assets -0.002 -0.000 -0.004 -0.003 -0.006 -0.004 -0.008** -0.006 

 (0.505) (0.871) (0.123) (0.274) (0.153) (0.338) (0.036) (0.175) 

Lagged equity over assets -0.000 -0.024 -0.036 -0.044 0.158 0.255* 0.103 0.217 

 (0.998) (0.747) (0.648) (0.573) (0.178) (0.076) (0.328) (0.122) 

Lagged loans over assets -0.027 -0.042 -0.205*** -0.139*** 

 (0.519) (0.323) (0.000) (0.009) 

Lagged liquidity -0.008 0.020 0.068 0.101* 

 (0.874) (0.694) (0.248) (0.073) 

Lagged deposits over 

liabilities 

0.063** 0.037 -0.008 0.003 

(0.013) (0.156) (0.837) (0.922) 

Cooperative bank 0.016 0.028** 0.055 0.066* 

(0.205) (0.015) (0.159) (0.098) 

Real estate and mortgage  

  bank 

-0.004 0.002 -0.003 0.011 

(0.858) (0.932) (0.911) (0.664) 

Savings bank 0.000 -0.002 -0.002 -0.011 

(0.993) (0.889) (0.964) (0.788) 

GDP per capita -0.001*** -0.001** -0.001 -0.000 -0.006*** -0.006** -0.001 -0.002 

(0.007) (0.024) (0.217) (0.622) (0.003) (0.016) (0.814) (0.686) 

Inflation -0.000 -0.000 0.002 0.001 -0.007*** -0.007*** -0.007*** -0.007*** 

(0.824) (0.967) (0.393) (0.676) (0.000) (0.000) (0.000) (0.000) 

Constant 0.075 0.016 0.162** 0.142 0.152* 0.212** 0.204** 0.194 

(0.257) (0.857) (0.028) (0.120) (0.087) (0.035) (0.031) (0.107) 

Number of observations 2913 2858 2553 2504 2344 2317 2073 2050 

Number of banks 886 867 822 804 580 576 554 551 

Number of instruments 207 213 259 265 257 263 336 342 

Second order AR tests 0.541 0.498 0.825 0.745 0.781 0.805 0.936 0.944 

Hansen OIR test p-value 0.885 0.862 0.964 0.965 0.913 0.925 0.997 0.999 
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Table 4.7. Bank lending during banking crises  

The dependent variable is Credit growth, which is the growth rate of net loans over GDP deflator. GDP per capita growth 

is the rate of real per capita GDP growth. State bank is a dummy variable that equals 1 if a bank is state-owned with a 

majority share. Government effectiveness is an index capturing perceptions of the quality of public services, the quality of 

the civil service and the degree of its independence from political pressures, the quality of policy formulation and 

implementation, and the credibility of the government's commitment to such policies. Banking crisis is a dummy variable 

that equals 1 if the country is in a banking crisis. Lagged assets is log of total assets in constant 2000 US dollars, lagged 

one year. Lagged equity over assets is equity over total assets lagged one year. Lagged loans over assets is net loans over 

total assets lagged one year. Lagged liquidity is liquid assets over total assets lagged one year. Lagged deposits over 

liabilities is total deposits over total liabilities lagged one year. Cooperative bank, real estate and mortgage bank  and 

saving bank  are dummies equaling 1 if a bank is that type. GDP per capita is GDP per capita in thousands of constant 

2000 US dollars. Inflation is the rate of change in GDP deflator. We estimate all regressions using two-step system GMM 

estimation with Windmeijer (2005) correction. The p-values for robust standard errors are given in parentheses.*, ** and 

*** denote significance at 10%, 5% and 1%. 

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

 

Credit 

growth 

Credit 

growth 

Credit 

growth 

Credit 

growth 

Credit 

growth 

Credit 

growth 

Credit 

growth 

Credit 

growth 

Lagged credit growth 0.014 0.020 0.007 0.010 0.048 0.015 0.059 0.053 

 
(0.861) (0.796) (0.918) (0.884) (0.624) (0.877) (0.505) (0.540) 

GDP per capita growth 0.016*** 0.017*** 0.014*** 0.016*** 0.013*** 0.015*** 0.013*** 0.014*** 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

State bank 0.041 0.044 0.037 0.047** -0.012 -0.032 -0.049 -0.076 

 
(0.124) (0.111) (0.116) (0.046) (0.833) (0.573) (0.321) (0.141) 

GDP per capita growth *  

  State bank 

-0.012*** -0.012*** -0.009*** -0.010*** 

(0.004) (0.002) (0.006) (0.002) 

Government effectiveness -0.041 -0.022 -0.025 -0.004 

 
(0.191) (0.547) (0.478) (0.915) 

GDP pc growth * State 

bank * Gov. effectiveness 

-0.005* -0.006** 

(0.060) (0.022) 

Banking crisis -0.018 -0.011 -0.017 -0.012 -0.022* -0.022* -0.019* -0.018* 

 
(0.141) (0.350) (0.113) (0.297) (0.053) (0.056) (0.067) (0.085) 

Banking crisis * State bank 0.016 0.013 0.030 0.017 0.108* 0.132** 0.135* 0.175** 

 
(0.709) (0.775) (0.459) (0.665) (0.080) (0.038) (0.071) (0.019) 

Banking crisis * State bank  

  * Gov. effectiveness 

0.007 -0.004 

(0.870) (0.925) 

Lagged assets -0.004** -0.003 -0.004* -0.005* -0.004 -0.002 -0.003 -0.002 

 
(0.043) (0.214) (0.074) (0.060) (0.120) (0.445) (0.182) (0.373) 

Lagged equity over assets 0.064 0.074 0.072 0.074 0.088 0.109 0.087 0.089 

 
(0.375) (0.314) (0.308) (0.340) (0.182) (0.146) (0.182) (0.245) 

Lagged loans over assets -0.046 -0.077** -0.054 -0.099*** 

 
(0.216) (0.019) (0.158) (0.009) 

Lagged liquidity 0.045 0.019 0.034 -0.008 

 
(0.231) (0.597) (0.376) (0.837) 

Lagged deposits over 

liabilities 

0.039* 0.028 0.046** 0.033 

(0.098) (0.194) (0.044) (0.120) 

Cooperative bank 0.040*** 0.055*** 0.039*** 0.043*** 

 
(0.001) (0.000) (0.002) (0.005) 

Real estate and mortgage  

  bank 

0.011 0.004 0.009 0.002 

(0.501) (0.863) (0.609) (0.927) 

Savings bank 0.017 0.010 0.014 0.012 

 
(0.223) (0.494) (0.291) (0.448) 

GDP per capita -0.002*** -0.002*** 0.000 -0.000 -0.002*** -0.002*** -0.001 -0.002 

 
(0.000) (0.000) (0.831) (0.812) (0.000) (0.000) (0.618) (0.331) 

Inflation -0.005*** -0.005*** -0.005*** -0.005*** -0.005*** -0.005*** -0.005*** -0.005*** 

 
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Constant 0.136** 0.078 0.136** 0.151** 0.141** 0.077 0.125** 0.130* 

 
(0.013) (0.264) (0.021) (0.038) (0.016) (0.291) (0.033) (0.077) 

Number of observations 5257 5175 4626 4554 5257 5175 4626 4554 

Number of banks 1466 1443 1376 1355 1466 1443 1376 1355 

Number of instruments 224 230 286 292 174 180 207 213 

Second order AR tests 0.616 0.647 0.952 0.982 0.518 0.748 0.736 0.832 

Hansen OIR test p-value 0.389 0.336 0.903 0.888 0.173 0.148 0.436 0.372 
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Figure 4.1. Average share of assets owned by state-owned banks  

The figure show the yearly average share of bank assets owned by state-owned banks, computed as a 

weighted average of individual country shares with the weights reflecting the number of observations in 

individual countries over the 1999-2010 period. The three lines present all countries, high income countries, 

and developing countries and emerging markets. 
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Chapter 5 

5. Securitization, financial stability and 

macroeconomy: Evidence from an international 

panel∗∗∗∗ 

5.1 Introduction 

“A growing number of financial and nonfinancial institutions have embraced 

derivatives as an integral part of their risk capital allocation and profit maximization. In 

particular, the profitability of derivative products has been a major factor in the 

significant gain in the finance industry's share of American corporate output during the 

past decade--a reflection of their value to nonfinancial industry. Indeed, this value added 

from derivatives itself derives from their ability to enhance the process of wealth creation 

throughout our economy.” 

Alan Greenspan63, 2000 

“… I have found very little evidence that vast amounts of innovation in financial 

markets in recent years have had a visible effect on the productivity of the economy. … it 

was quite good in the 1980s without credit-default swaps and without securitization and 

without CDOs. I do not know if something happened that suddenly made these 

innovations essential for growth.” 

Paul Volcker64, 2009 

Many economists agree that the 2007-2009 global financial crisis is one of the worst 

economic crises in the history; the former governor of Federal Reserve Greenspan even 

claimed that the crisis is worse than the Great Depression of the 1930s. The crisis started 

                                                             
∗ This Chapter is based on following research paper: Bertay, A. C. & Gong, D. (2014). 

Securitization, financial stability and macroeconomy: Evidence from an international panel. Tilburg 

University, Unpublished manuscript.  

 
63 Greenspan, A., 2000. Over-the-counter derivatives, testimony of the US Federal Reserve Bank Chairman, 

before the Committee on Agriculture, Nutrition and Forestry, United States Senate, February 10. 

64 Volcker, P., 2009. Discussion at the Wall Street Journal’s Future of Finance Initiative, December. 
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with the burst of the housing bubble in US, which was mainly created by financial 

innovation, namely securitization of subprime mortgages via complex financial instruments 

(Duca et al., 2010). Many banks wrote down large amounts of assets from their loan books, 

which in turn led to a credit crunch and some bankruptcies or bailouts -such as Lehman 

Brothers and Northern Rock. Despite associated problems, securitization technology is one 

of the most important financial innovations. It enables financial institutions to pool and 

repackage illiquid loans or other types of assets into liquid securities and then to sell these 

securities to different kinds of investors, such as other banks, insurance companies, pension 

funds, and mutual funds.  

Before the recent financial crisis, securitization has been seen by many economists as a 

blessing. It creates extra liquidity to financial markets, which in turn stabilizes the credit 

supply (Loutskina and Strahan, 2009), provides new profit opportunities for financial 

institutions (Cebenoyan and Strahan, 2004) and enhances the allocation of risks by 

transferring risks from banks to outside investors (Stein, 2010).65 Yet, securitization had a 

significant impact on the financial sector long before the recent financial crisis by changing 

bank business models from “originate and hold” to “originate, repackage and sell”. 66 

Having by far the largest volume of securitization, the United States is the leading country 

in securitization activities. Nevertheless, many other countries –both developed and 

emerging economies- joined the securitization trend. Indeed, starting from the mid-90’s 

there has been a dramatic increase in new entrants to the market, together with a greater 

variety of assets being securitized (Estrella, 2002; Lejot et al. 2008). 

In this chapter, using international data on aggregate securitization issuances from 1995 

to 2012, we analyze the relationship between various securitization measures and 

macroeconomic outcomes, such as economic growth and financial stability. Our findings 

suggest that country-level economic activity is negatively correlated with the securitization 

activities, even before the recent global financial crisis. We show that securitization is 

associated with lower investment and higher consumption, especially for consumption-

                                                             
65 Shin (2009) argues a downturn hurts not only final investors but also financial intermediaries, which do not 

pass all the bad loans to final investors. Acharya et al. (2013) also show that before the recent financial crisis 

banks effectively retained the risk by enabling recourse to bank balance sheets for those investors.  
66 See Marques-Ibanez and Scheicher (2009) for a review of bank securitization activities. 
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related securitizations but not non- consumption-related securitization. This finding is 

supported by a bank-level analysis, where securitization is positively associated with the 

consumer loans but negatively associated with corporate loans. Moreover, securitization’s 

relationship with financial stability at the country-level is weak and mostly driven by the 

recent global financial crisis.  

There is a large literature about the causal relationship between financial development 

and economic growth, but until recently this literature did not pay much attention to 

securitization. Given its potential impact, the macroeconomic effects of securitization are 

rather under studied. We contribute to the literature in two dimensions. Firstly, from export 

receivables to natural resources the wide range of underlying assets used in securitization is 

related to almost every industry. This suggests that securitization may not only affect banks 

but also non-financial sectors, and even the economy as a whole through possible 

externalities. Micro studies do not allow gauging the overall effects of securitization on the 

economy. We fill this gap in the literature by relating securitization to economic activity, 

investment and consumption from a macro perspective.  

Secondly, on top of the two main views regarding the macroeconomic effects of 

financial innovation (innovation-growth and innovation-fragility views67), we contribute to 

this literature by emphasizing the possible impact of securitization on consumption and 

investment in the economy through a change in credit composition.68  We differentiate 

between consumption- and non-consumption-related securitization and show different 

effects of alternative securitization types on economic growth and investment-consumption 

decision. We argue that securitization may have an alternative channel affecting the 

economy. More specifically, securitization may lead financial intermediaries to channel the 

available funds to activities generating consumption (housing, retail loans etc.) rather than 

investment (SME and corporate lending etc.).  

                                                             
67 These views are recently discussed in Beck et al. (2012a), where they analyze the financial innovation 

through R&D expenditure. 
68 Many papers acknowledge the possibility of securitization affecting banks portfolio choice so that banks 

want to hold “a more securitizable loan portfolio (which can be achieved by, e.g., issuing more mortgages and 

fewer commercial and industrial loans)” (Loutskina, 2011). 
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Our results have policy implications especially in the current context in which policy 

makers are discussing the recovery of the securitization market.69 Recently the ECB and the 

Bank of England published a paper (2013) stating their intention to revive securitization in 

EU, with a special emphasis on high quality ABS. Andy Haldane, head of financial stability 

at the Bank of England, emphasizes the importance of securitization for SME lending and 

compares the household credit securitization with SME lending securitization. 70  This 

approach, partially, suggests that the policy makers are aware of the differences of various 

types of securitization. Our analysis confirms the importance of focusing on this distinction 

and emphasizes a macro approach to securitization -to fulfill policy makers’ expectations 

regarding economic outcomes. 

The remainder of this chapter is organized as follows: Section 5.2 provides a literature 

review of the relevant areas of economic research. Various microeconomic studies about 

securitization are presented together with financial development and economic growth 

literature, as we try to link these lines of research. The data is introduced in Section 5.3. 

The empirical analysis is done in Section 5.4 with a discussion of the empirical model and 

results. Section 5.5 concludes discussing possible policy implications.   

5.2 Literature review 

Two seminal papers, Diamond and Dybvig (1983) and Diamond (1984), define two 

basic functions of banking, namely liquidity transformation and delegated monitoring. 

These two functions are part of basic functions of financial system summarized by Levine 

(1997), where other functions are optimal allocation of capital, mobilization of savings and 

ease of exchange. Financial innovation is continuously transforming the financial system 

and its relation to real economy, but it is not clear whether this transformation is beneficial 

for the system as a whole (Rajan, 2006). The securitization technology, as one of the most 

influential financial innovations, had a dramatic impact on financial system and its 

                                                             
69 Our analysis does not include the political dimension of securitization. This dimension was particularly 

evident in the US, for example, where the large securitization market is supported by government-owned 

enterprises (Freddie Mac and Fannie Mae). However, we exclude GSE-sponsored securitizations from our 

analysis, as they are not very common except the US case. 
70 Fleming, S. (2013, December 10). BoE policy maker backs ‘bogeyman’ of bundled debt. Financial Times.  
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functions.  Specifically, banks, which used to be “originator and holder” of illiquid loans, 

became “originator and distributor” of these loans. Loutskina and Strahan (2009) find loan 

supply’s dependence on the financial condition of the lenders is reduced by securitization. 

Furthermore, Keys et al. (2010) demonstrate the adverse effects of securitization on 

screening incentives of lenders in their subprime loans. There is also some empirical 

evidence of lower credit standards associated with securitization, which is also in line with 

worse screening theory (Dell’Ariccia et al., 2012). These findings indicate a fundamental 

change in banks’ role in the financial system, which may also have macro consequences on 

economic growth, monetary policy or even financial crisis.  

Why are the banks and other financial institutions securitizing? The main incentives for 

banks to securitize –or to change to the new “originate-to-distribute” model- are regulatory 

capital arbitrage,71 gaining extra liquidity and more efficient risk sharing (Bannier and 

Hänsel, 2007). The expected benefits from securitization include new profit opportunities, 

lower cost of funding and better bank performance. The empirical findings, however, are 

rather mixed. On one hand, Panetta and Pozzolo (2010), for instance, find that the results of 

securitization are ex-post in line with the expectations in a cross-country bank level 

analysis. Again, using individual bank data Affinito and Tagliaferri (2010) find that banks 

once they securitize have higher profits and lower bad loans. On the other hand, in their 

study with U.S. bank data and propensity score matching technique, Casu et al. (2013) 

conclude that first-time securitizing banks would have comparable costs of funding, credit 

risk and profitability if they would not securitize. A crucial point is the complexity of these 

financial instruments. Creating a high fixed cost to originate securities, this complexity is a 

barrier to enter the securitization market (Panetta and Pozzolo, 2010), but there are no 

effective barriers to buy these highly sophisticated securities and participate the market as a 

buyer rather than originator. The complexity of securities –making possible a wrong risk 

assessment and valuation by credit rating agencies- leads to global misallocation of credit 

                                                             
71 In practice, the originating bank usually takes two forms of regulatory capital arbitrage by either providing 

implicit recourse or undertaking asset substitution (Jones, 2000; Agostino and Mazzuca, 2011). Implicit 

recourse releases the regulatory capital without reducing actual risk because, while being required less capital 

for a smaller asset size, securitizing banks are re-assuming risk associated with the underlying assets that are 

initially transferred to the marketplace.  
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(Levine, 2010). The positive incentives for securitization led some financial institutions to 

use the technology too aggressively and the complexity of this process72 contributed to the 

recent collapse of financial system (Caprio et al, 2010).  

Another relevant line of research is concerned with macroeconomic linkages of 

securitization. The focus of this approach has been the effect of securitization on monetary 

policy transmission. It has been well documented that the securitization phenomenon 

influences the monetary policy transmission via liquidity and credit channels (Altunbas et 

al., 2009; Estrella, 2002). Goswami et al. (2009) argue that the relationship of monetary 

policy transmission and real economy has become much more complex and for national 

authorities it is now more difficult to control the economy. They also point out that the 

impact of interest rate changes on real output is affected by financial market deepening only 

due to securitization. 

Regarding to the macroeconomic consequence of securitization, there is no existing 

literature that directly studies the effect of securitization on economic growth, to the best of 

our knowledge. The closely relevant strand of literature is financial development and 

economic growth. Starting from King and Levine (1993), the research of the credit-growth 

nexus has developed into a large literature that emphasizes the importance of financial 

development for economic performance (See Levine (2005) for a review). Moreover, 

financial reforms, such as financial liberalization, have also significant effects on 

macroeconomic outcomes. For example, financial liberalization in equity markets and 

capital account leads to higher economic growth (Bekaert et al., 2005) and lower growth 

volatility –although volatility response is heterogeneous depending some factors (Baekert et 

al., 2006).  

Some recent studies explore the channel for the growth story by decomposing bank 

credit into household credit and enterprise credit and studying the different growth effects 

respectively. Beck et al. (2012b) show that enterprise credit prompts economic growth 

whereas household credit has no effect, using a sample of 45 countries of both developed 

and developing economies over the period 1994 to 2005. In a similar study, Sassi and 

                                                             
72 The large heterogeneity in banking regulation may have also contributed to this process (Barth et al., 2013). 
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Gasmi (2014) use a sample of 27 European countries from 1995 to 2012 and show that 

enterprise credit is positively related to economic growth whereas household credit has a 

negative effect. 

A recent line of research touches upon securitization’s effect on bank incentives, and 

how alternative types of securitization may result in different financial outcomes. More 

specifically, Nadauld and Weisbach (2012) show that CLO securitization lowers the price 

of corporate debt and thus lowers the cost of capital. Benmelech et al. (2012) argue that 

securitization of corporate loans is fundamentally different from securitization of other 

asset classes and adverse selection problems in securitization of these types of loans are 

“less severe”. On the consumer loan side, Agarwal et al. (2011) show that securitized 

residential loans are less efficient renegotiated compared to bank-held loans, leading to 

higher delinquencies.  

The literature regarding securitization and bank lending focuses on the function of 

securitization as a new source of liquidity. By removing a part of loans off balance sheet, 

banks are able to use the proceeds from securitization to expand the capacity to originate 

new loans. Loutskina and Strahan (2009) find that securitization relaxes the constraint of 

loan supply based on banks financial strength. However, little is known about the use and 

allocation of the proceeds from securitization, especially about the type of new loans 

originated based on the proceeds. Maddaloni and Peydro (2011) find that the softening 

lending standard of both mortgage and consumer loans is amplified by securitization in 

Europe however it is not true for corporate loans. This finding may indicate that European 

banks may increase lending to household while do not increase credit to firms after 

securitization.  

Lastly, another strand of literature focuses on the link between securitization and 

financial stability. Prior to the crisis, the prevailing idea is securitization plays a positive 

role by better risk sharing. Jiangli and Pritsker (2008) find securitization increases bank 

profitability and reduces insolvency risk measured by lower deposit premiums. However, 

the pessimistic view of the adverse effect of securitization became popular since the crisis. 

Hansel and Krahnen (2007) find that the issue of CDOs raises the equity beta of the issuing 
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bank, indicating securitization is related to the increase of bank risk appetite. Shin (2009) 

argues that securitization leads to higher leverage of the financial system as a whole and 

may not result in higher financial stability. Indeed, Nijskens and Wagner (2011) study CDS 

trading and CLO issuing banks before the 2007-2009 crisis and argue that banks may 

reduce individual credit risk but increases their systemic risk.73 Uhde and Michalak (2010) 

show that securitization is associated with higher systemic risk in Europe. More recently, 

Gennaioli et al. (2012) present a theoretical model, where securities are over issued due to 

some neglected risk. Their analysis results in financial fragility when these risks are 

realized.  

5.3 Data 

The data for this study is collected from a number of sources, namely AB Alert and CM 

Alert databases, World Development Indicators (WDI), Penn World Tables 8, Global 

Financial Development Database (GFDD), Bankscope, and Laeven and Valencia (2013).  

The variable of interest in our analysis is securitization. For the securitization data, we 

use the ABS Database and CMBS Database, which are maintained by private commercial 

providers Asset-Backed Alert and Commercial Mortgage Alert, respectively. 74  They 

include securities collateralized by assets of some kind and rated by at least one major 

rating agency. The main types are public and private asset-backed securities, mortgage-

backed securities and collateralized debt obligations (CDO), sponsored both by financial 

and non-financial firms. The data excludes, however, some important types of 

securitizations such as Fannie Mae and Freddie Mac issues or Asset back commercial 

papers (ABCP).75 

These databases contain essential information on collateral location, type of underlying 

collateral, securitization amount and issuer. Thanks to the detailed data, we can 

differentiate between securitization with different underlying collateral, which is crucial for 

                                                             
73 For a general discussion on defining and measuring systemic risk see Eijffinger (2011). 
74 See Table 5.A1 for securitization issuances by collateral countries after 1995 and Table 5.A2 for detailed 

data description and sources in the appendix. 
75 ABCP discussed in Acharya and Schnabl (2010) with a macroeconomic perspective and in Acharya et al. 

(2013) with a focus on commercial banks and their conduits. 
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our purposes. More specifically, we classify securitization into two groups for consumer 

related underlying collaterals and business related collateral. We also generate two other 

groups (partially overlapping with earlier two groups), namely troubled asset 

securitizations 76  and securitizations with real estate related collateral. The details of 

underlying collateral are provided in the appendix. Following Maddaloni and Peydro 

(2011), we create our securitization variable using the nationality of the securitized 

collateral.77 

Figure 5.1 shows the trends of consumption-related and non-consumption-related 

securitization over the past two decades. Consumption-related securitization has a larger 

share in the total securitization, especially until the global financial crisis. After 2007, both 

types of securitization collapsed and the large difference in issuances mostly disappeared.  

We also create two other variables to capture different aspects of securitization in a 

country. Number of different collateral types proxies for the sophistication of securitization 

technology. More specifically, this variable captures how many different asset types are 

used as securitization collateral, and thus, the technology is applicable in different 

industries. Number of securitizations variable, which is the total number of securitization 

issuances, provides an idea about how common securitization is in a country. Finally we 

match the securitization deals with individual bank observations and measure the share of 

total bank credit in a country provided by these banks. This variable should capture the 

access of banking systems to securitization technology.  

We collect most macroeconomic variables, including the dependent variables regarding 

real economic activity –real GDP per capita growth and new firm formation-78 and banking 

system variables –bank Z-score, bank capital and liquidity reserves- from WDI database. 

We borrow the banking crisis dummy from Laeven and Valencia (2013) to control for the 

banking crisis during the sample period. Data on financial reforms and regulation is from 

                                                             
76 We define this type of securitization collateralized by ex ante low quality underlying asset pool, such as 

subprime loan pools, non-performing mortgages etc. See Table 5.A3 in the appendix for detailed information 

on the classification of different types of securitization according to underlying collateral. 
77 Here, collateral refers to the underlying assets of securitization issued by special purpose vehicles (SPVs), 

which are essentially assets of the originating bank. 
78 New firm density growth data is available for a small panel after 2004. Thus, we exclude this variable in the 

sample split regressions, where we will split the sample before and after global financial crisis. 
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Abiad et al. (2010) and Barth et al. (2013), respectively. To supplement our analysis, we 

also use the ratio of total consumption relative to investment from Penn World Tables 8 as 

an alternative dependent variable in our analysis to capture the tradeoff between 

consumption and investment. The structure and foreign exposure of the national banking 

systems may have macroeconomic consequences, especially given that propagation of the 

recent financial crisis took place through cross-border exposures. Thus, in a robustness 

check, we include foreign claims over GDP and bank concentration as extra controls from 

GFDD, which does not include data for the year 2012.  

We collect bank specific variables from Bankscope. We restrict our bank sample to six 

types of banks: Bank Holding & Holding Companies (BHC), Commercial Banks, 

Cooperative Banks, Investment Banks, Real Estate & Mortgage Banks and Savings 

Banks. 79  To link the securitization information to bank specific variables, we match 

originators in the AB Alert with banks in Bankscope, if they share identical names and 

country of residence. We double check the matching process by manually referring to 

Moody's rating reports for each ABS issuance if rated by Moody, which presents 

information about all participants involved in the securitization transactions.80 All bank 

specific variables are winsorized as 1 and 99 percent levels. 

Table 5.1a presents our macro sample, which consists of 97 countries, 60 of which had 

ever securitized over the period of 1995 to 2012. The average securitization over GDP is 

0.45 percent. The average loan share of securitizing banks in the banking sector is 12 

percent. When we compare the summary statistics of countries that securitize at least once 

with countries that never securitize, we find securitizing countries generally have lower 

GDP per capita growth, lower new firm density growth, lower capital formation and lower 

ratio of consumption to investment. Banks in securitizing countries have on average lower 

capital and liquid reserves. Table 5.1b presents the descriptive statistics of the bank-level 

                                                             
79 Empirical results are also robust to commercial banks and BHC only sample. 
80 More specifically, if the bank name in Bankscope is identical to the name of sponsor in ABS, and the 

country of the bank is the same as the country of the collateral, it is matched. If the collateral comes from 

another country or several banks share the same name, we double check the Moody rating report. Moody rates 

almost every ABS issuance and provides a report about the structure, rating and other background information 

of the securitization.  
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sample. Comparing the summary statistics of securitizing and nonsecuritizing subsamples, 

we find that securitizing banks generally have higher consumer loan ratios but lower 

corporate loan ratios. In addition, securitizing banks are larger in size, having lower capital, 

liquidity, net interest margin and loans over assets, but higher ROE and loan loss reserves.  

In Table 5.2, we present pairwise correlations of securitization variables and the 

dependent variables we use related to economic growth and financial stability. 

Securitization over GDP is negatively correlated with GDP per capita growth and total 

consumption over investment, at 10% and 1% significance levels. Although the correlation 

coefficients are also negative for new firm density growth and gross capital formation, they 

are not statistically significant. In the financial stability side, country-level bank capital to 

assets and liquid reserves are negatively and significantly correlated with securitization 

over GDP. This rather high correlation reflects the fact that securitization is mostly done by 

financial developed countries, which have lower bank capitalization and liquid reserves. Z-

score, however, is not correlated with securitization over GDP.  

5.4 Empirical analysis 

In this section we set up the empirical models to capture the relationship between 

country-level securitization activities and various macroeconomic outcomes, economic 

growth and banking system stability. Our control variables are mostly from financial 

development literature. Throughout our analysis we employ panel fixed-effects regressions, 

relying only on within country variation to show the association between securitization and 

macroeconomic variables. In the first subsection, we discuss possible channels through 

which securitization may affect the economy as a whole. Then, we present the empirical 

model and results. Moreover, we provide a bank-level analysis regarding credit 

compositions and a discussion on the relationship of securitization and financial stability. 

5.4.1 Securitization and macroeconomy: Channels and hypotheses  

Securitization may affect economic growth through a number of channels. In this 

chapter we focus on –what we call- credit composition channel. In a nutshell, securitization 

may also alter the credit composition of consumer and corporate loans, as consumer loans 



Chapter 5: Securitization, financial stability and macroeconomy 

146 

 

are easy to be securitized whereas corporate loans are more heterogeneous and difficult to 

be securitized (Loutskina, 2011). Consumer loans, especially mortgages, are homogenous 

and readily pooled as underlying assets for securitization. In addition, the features of 

repayment and amortization enable consumer loans to be ideal for bank securitization. By 

contrast, corporate loans which are information sensitive and relationship based are far 

more difficult to pool and tranche in the securitization process. In the end, the securitization 

market for consumer loans especially mortgages has been much larger than that for CLOs. 

The feasibility of securitization may affect banks’ incentive to originate loans ex ante.81 

Besides, banks may use the proceeds from securitization to switch from corporate loans to 

consumer loans. Overall, securitization may alter banks’ incentive to originate consumer 

and corporate loans, which have different implications for economic growth. Enterprise 

credit is growth promoting as loans to firms release the financial constraint and facilitate 

research and development. In the long run, technological progress fueled by the R&D 

investment is the determinant of economic growth according to the neoclassical growth 

theory. By contrast, household credit, which is largely used for consumption, has a limited 

role in encouraging economic growth. Even though the household credit may increase the 

utility of the household in the short run, the foregone investment opportunity may slow 

down the long run economic growth. 

Based on the above analysis, we propose the following hypothesis: 

H1: Countries with more securitization may have slower economic growth rates as 

securitization favors consumer loans to corporate loans. 

Securitization may also affect economic growth through, for instance, the liquidity 

creation channel, where securitization expands loan supply and relaxes financial constraints 

as in the classic financial development literature. We control for this effect by including 

financial development indicators into our empirical specifications. There are two other 

channels: risk sharing channel, where securitization enables better risk sharing and 

                                                             
81 Banks and financial intermediaries engaging in securitization may change their behaviour in many ways. 

For example, Brown et al. (2013) show how Bulgarian banks adjust the terms of loans so that they are eligible 

for securitization 
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diversification and therefore prompts growth, 82   and information channel, where 

securitization gives rise to adverse selection of cherry-picking loans and moral hazard of 

suboptimal monitoring services and slows down growth. These channels, however, cannot 

be controlled by country level control variables. Therefore we support our macro analysis 

of the credit composition channel by bank level analysis that shows securitizing banks 

increase consumer loans and reduce corporate loans, even though this channel does not 

necessarily have stability implications.  

5.4.2 Securitization and macroeconomy: The model  

We start our empirical analysis by employing the following country fixed effects panel 

data model: 

(�,� = �� + �F ∗ /	$�$���,� + � ∗ N��'�	
	O�
	�$�,� + "F ∗ P6�$�	
	�$	$�	N�
Q�,� +	&� + +�  

where the alternative dependent variables (�,�	 are real per capita GDP growth for economic 

growth and new firm density growth for entrepreneurial activities. /	$�$���,�	are financial 

development indicators controlling for domestic credit provision (domestic credit to GDP) 

and stock market development (stocks traded over GDP). These measures should capture 

the direct effects of securitization through liquidity enhancement. Our variable of interest is  

N��'�	
	O�
	�$�,�, which is total securitization issued in collateral country i in year t. In 

various specifications, we use alternative types of securitization. Moreover, the equation 

also includes	&, a set of period dummies to control time-specific factors. The conditioning 

set includes control variables widely used in the finance-growth models and controls for 

remaining factors influencing economic growth, such as inflation to control 

macroeconomic stability, education, openness, banking crisis, which has been important 

especially in recent years and unemployment, to control for structural differences in 

respective countries. 

                                                             
82Some seminal studies already explained theoretically and empirically how better risk sharing can increase 

economic growth (Acemoglu and Zilibotti, 1997; Athanasoulis and van Wincoop, 2000; Obsfeldt, 1994). 
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In Table 5.3, we see that both GDP per capita growth and new firm density growth are 

negatively correlated with lagged securitization over GDP at 10% significance level.83 

Although these coefficients are marginally significant, given the small size of securitization 

activities, they have a considerable association with GDP growth rates. More specifically, 

one standard deviation increase in securitization over GDP (1.46) is associated with 0.23% 

decrease in GDP per capita growth and 1.31% decrease in new firm density growth.84  Non-

linearities do not seem to drive the results as log-transformed securitization activities are 

also significantly correlated. Most of the significant control variables are as expected. 

Higher trade activity increases GDP growth, whereas higher inflation, unemployment and 

banking crisis are correlated negatively with GDP growth. Interestingly domestic credit is 

negatively correlated; this may be caused by recent financial crisis or recently documented 

dark side of financial development (Arcand et al., 2012). Stock market development has a 

positive correlation with new firm entry growth. Loan share of securitizing banks does not 

matter for GDP per capita growth, but it has a large negative effect on new firm density 

growth.85 The number of different collateral types is marginally significant with a negative 

coefficient in the GDP per capita growth regression and log number of securitization deals 

are significantly negative for both dependent variable, suggesting availability and 

sophistication of securitization technology is negatively correlated with economic activity.  

In Table 5.4 we include various securitization types in a similar specification to see 

whether securitization types (or more specifically underlying collateral) matter for 

macroeconomic outcomes. Indeed, consumer related securitization, real estate related 

securitization and troubled asset securitization over GDP have significantly negative 

correlation with GDP per capita growth and new firm density growth. On the other hand, 

non-consumer related securitization is marginally significant with a positive sign in 

regression 2, indicating a positive relationship between this type of securitization and GDP 

                                                             
83 When the same sample, which is used in new firm density growth regressions, is used for GDP per capita 

growth regressions –that is 2004-2012 sample-, the results are similar. Although the significance of 

coefficients is somewhat lower, they are negative. 
84 These marginal effects account to around 6% of one standard deviation in GDP per capita growth and 8% 

of one standard deviation of new firm density growth.  
85 Although the coefficient of loan share of securitizing banks variable is large (around -17), one standard 

deviation change in this variable leads to change in new density growth, which is only 17% of one standard 

deviation in this variable.  
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per capita growth. This evidence hints that some types of securitization may actually be 

good for the economy.  

In Table 5.5, we add banking system controls, namely bank concentration –to control 

for bank competition and banking system structure- and foreign claim of BIS reporting 

banks over GDP –to control for foreign exposure of banking systems, which may be 

especially important during the financial crisis period. The results stay similar, although 

securitization over GDP variables become marginally insignificant, consumer, real estate 

and troubled asset securitization are still significant with negative coefficients. Non-

consumer securitization over GDP is insignificant for both economic activity measures.  

Financial reforms liberalizing the financial system also may lead to differences in real 

economic activity (Baekert et al., 2005). Thus, in Table 5.6 we include various control 

variables capturing the changes regarding financial liberalization. In regressions 1 to 4 of 

Table 5.6, we introduce reform and reversal dummies to capture different policy 

dimensions. In regressions 5 to 8, we control a specific policy regarding capital account 

restrictions, which has been crucial during recent financial crisis. We use data from Abiad 

et al. (2010), which covers the period until 2005. The results confirm our earlier findings 

regarding the negative association between securitization activity and GDP growth (except 

the insignificant coefficients for troubled asset securitization). It seems reversals in policies 

regarding financial liberalization is related with lower economic growth and lower 

restriction on capital account (or international capital flows) is associated with higher 

economic growth.  

In Table 5.7, we control for differences in banking regulation as a robustness check. 

The results regarding securitization is robust, especially for activity restrictions and initial 

capital regulations specifications.  Interestingly, in regressions 2 and 10, we find negative 

and significant coefficients for consumer securitization and a positive and significant 

relationship for non-consumer securitization and GDP growth. Among the regulation 

control variables, only initial capital stringency has a significant association with economic 

growth. It seems more stringent regulation during the initial capitalization of banks is 
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related with higher economic growth. Overall capital stringency variables have negative 

coefficients, which are insignificant. 

 In regressions 1 to 4 of Table 5.8, we deal with possible endogeneity in securitization 

by employing dynamic panel regressions. We use a two-step difference GMM estimator, 

which effectively employs country fixed effects as in our baseline specification. These 

regressions also deal with business cycle effects, as 3-year non-overlapping averages of all 

variables are used. Our baseline results are confirmed except troubled asset securitization in 

regression 4, which has a negative but insignificant coefficient. In regressions 5 to 8, we 

turn back to country fixed effects specification and use standard deviation of GDP per 

capita growth, calculated for 4 year rolling windows,86 to see whether securitization is 

related to growth volatility similar to Baekert et al. (2006). We find that securitization is 

positively correlated with growth volatility except for non-consumer securitization. It 

seems that securitization, and especially consumer related securitization is not only related 

to lower economic growth but also higher volatility –contradicting a risk sharing role at the 

aggregate level. Overall, these results indicate that the type of the securitization may 

actually matter: consumer related securitization is negatively related to economic activity, 

whereas non-consumer securitization has a positive correlation, which is not consistently 

significant. 

All previous tables indicate a negative relationship between particular types of 

securitization and economic growth and new firm density growth. The fact that non-

consumer related securitization is not correlated (and in some specifications positively 

correlated) with economic growth suggests some differences in economic systems in 

response to these securitizations. Previous evidence from the literature suggest that 

corporate credit is more productive compared to household credit, which is mostly used for 

consumption purposes.  Moreover, Maddaloni and Peydro (2011) shows securitization 

actually affects banks lending tendencies in different ways, so that they favor consumption-

related credit provision (mortgages or consumer credit), which does not directly turn into 

investment. In Table 5.9, we show the aggregate investment behavior of economies in 

                                                             
86 Using rolling windows for the calculation of standard deviation of GDP growth introduces autocorrelation. 

We correct for this using HAC corrected standard errors (Newey and West, 1987). 
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response to different types of securitization. The results confirm relationship between 

securitization and the investment/consumption tradeoff. Gross capital formation over GDP, 

which proxies the investment in the economy, goes down in response to securitization, 

except non-consumer related securitization and troubled asset securitization. Furthermore, 

total consumption relative to investment increases in response to the same types of 

securitization.  

These results may be driven by the collapse of securitization during the recent financial 

crisis. In Tables 5.10 and 5.11, we split the sample into two subsamples, one before 2007 

and the other after (and including) 2007, to see how the relationship between securitization 

and macroeconomic variables has changed. In Table 5.10, we see that the negative 

relationships before and after the financial crisis do not change. In Table 5.11, the 

relationship between different types of securitization and investment and relative 

consumption stays mostly the same before 2007 period only. After the recent financial 

crisis, however, investment’s sensitivity to securitization cannot be observed except 

troubled asset securitization. The positive relationship between relative consumption and 

securitization persists also in this period –albeit less significant.  

To conclude this subsection, it is important to acknowledge some limitations of our 

analysis. Our baseline methodology is panel fixed effects regressions, which rely on strong 

exogeneity assumptions. Without an explicit identification strategy, the results we present 

should be interpreted as correlations rather than causal relationships. Yet, relying only on 

within country variation, we avoid cross-country comparisons, which should highly reduce 

unobserved heterogeneity issues. Moreover, using lagged securitization variables should 

reduce reverse causality concerns and dynamic panel regressions, where securitization is 

instrumented with its lagged differences, provide some assurance regarding endogeneity of 

various securitization variables. It is also important to note that although we cannot rule out 

endogeneity completely many possible scenarios –for example lax regulatory environment- 

actually work against our findings (namely a negative relationship between securitization 

and economic growth). Still, these associations are only correlations. Thus, in the next 

subsection we support this investment/consumption channel argument through bank-level 

analysis. Due to the highly unbalanced bank-level loan portfolio data, we cannot create 
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country-level credit composition, which would enable us to study the credit composition 

hypothesis directly. 

5.4.3 Securitization and credit composition: Bank-level evidence 

We use bank-level data to see whether credit composition of individual banks is 

associated with securitization issuance at banks.  We mainly examine two variables to 

capture any changes in credit composition: the share of consumer loan in gross loans and 

the share of corporate loans in gross loans. We include various bank-level variables 

controlling the size, liquidity, capitalization, efficiency and riskiness of individual banks. 

We also control for country-level variables. Finally, we add bank and year fixed-effects. 

The model becomes: 

6�$�' ��	(6������
�)	���$�	�R��	�����	���$��,�
= �� + � ∗ N��'�	
	O�
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����Q�,� +	&� + +�  

We report the regression output in Table 5.12. In the first specification we adopt the 

share of consumer loans in gross loans as the dependent variable. We find evidence in 

regression 1 that bank-level securitization is positive and significantly associated with the 

proportion of consumer loans in their loan portfolios. This indicates funds are channeled 

through bank loans to consumption, consistent with the finding in the macro part that 

securitization encourages consumption. In regression 2 we find no evidence that banks 

increase loans with corporate purpose in response to securitization. In other words, 

proceeds from securitization that fund new loan origination do not significantly increase the 

available credit to production sector as the share in bank loan portfolio. Taken together the 

findings in regressions 1 and 2, we may conclude that securitizing banks reallocate the 

proceeds toward consumption loans rather than corporate and commercial loans based on 

the evidence from the asset side of bank balance sheets. 

We split our sample into pre-and post-crisis periods. We present the results in 

regressions 3 and 4 and regressions 5 and 6, respectively. Regressions 3 and 4 show that 

during the pre-2007 period securitizing banks experience increase in the share of consumer 

loans and decrease in the share of corporate loans. The increase in consumer loans and 
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decrease in corporate loans may be taken as a substitution effect. In particular, securitizing 

banks prefer consumer loans to corporate ones, which may be caused by the incentives due 

to the availability of securitization technology. Therefore, funds flow to consumption, 

which is less efficiently allocated in terms of productivity. When we turn to the post-crisis 

period, we do not observe any credit composition sensitivity to securitization –which may 

be caused by the short time dimension or very low securitization activity.  

5.4.4 Securitization and banking system stability 

In this section, we use a panel data country fixed effects model to analyze the 

relationship between securitization and banking system stability. The model we use for 

financial stability analysis is similar to the model in subsection 5.4.2 with a different set of 

control variables. In the baseline specification we control for bank concentration, foreign 

claim of BIS reporting banks over GDP and real interest rate for risk premium of the 

country. Our dependent variables are banking system averages of bank capital, liquid 

reserves and bank Z-score. Liquidity creation and risk sharing roles of securitization should 

increase bank capital and liquid reserves. Yet, banks with this technology may also suffer 

lower capital and liquid reserves if they are hit by the losses incurred due to these off-

balance sheet items,87 or they may choose to decrease their capital and liquidity because 

they can manage their risk better as they can transfer credit risk of, for example, their lower 

quality assets (Wagner, 2008).  

The results in Table 5.13 suggest that the association between securitization and 

financial stability is quite weak on macro scale. Total securitization over GDP is negatively 

correlated with bank capital and bank Z-score only at 10% significance level. No particular 

type of securitization seems to drive the results. In regressions 9 to 12, analyzing the 

relationship between liquidity reserves and securitization variables are insignificant except 

troubled asset securitization, which has a negative and significant effect. When we split the 

sample as pre-and post-2007 subsamples, in Table 5.14, we observe that there is almost no 

correlation between financial stability and securitization before 2007. Again, only troubled 

                                                             
87 Acharya et al. (2013) provides evidence showing that the risk transfer techniques may not effectively 

transfer the risk. Alternatively, banks may hold equity tranches as loss absorbers. 
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asset securitization has a positive and significant effect, this time on bank capital. After 

2007 period, however, one can clearly observe the negative and highly significant effect of 

various securitization variables on bank capital and liquidity reserves, which are in line 

with losses from securitization argument. Only troubled asset securitization has a negative 

and significant effect on bank Z-score. It is also important to note that not only statistical 

significance of these results are rather low, but also their economic significance. This may, 

however, be expected as securitizing banks constitutes only part of banking systems and 

these macro variables are country averages. The use of securitization technology, however, 

may have negative or positive externalities in term of stability of banking systems, which 

does not seem to be the case.   

Regarding the link of securitization and financial stability at bank level, we find also 

mixed results from bank Z-score, capital and liquid reserves in the whole sample period. 

We report the mixed results in regressions 1 to 3 in Table 5.15. Securitizing banks undergo 

deteriorating Z-score however increase capital and liquid reserves. The negative impact of 

securitization on bank Z-score vanishes once we split our sample, however the results of 

the strengthened capital and liquid reserve remain robust in both pre and post crisis, as can 

be seen in regressions 4 to 9. The increased capital and liquid reserves, which provide 

incentives for individual banks to securitize, are also in line with the prevailing arguments 

of regulatory capital arbitrage and liquidity creation in securitization literature. Despite the 

similar limitations of these results, which are discussed in the earlier sections, the 

difference between macro and micro analyses confirms the importance of a macro approach 

to evaluate securitization. 

5.5 Conclusion 

In this chapter, we analyze the relationship between countries’ use of securitization 

technology and real economic outcomes before and after recent financial crisis. We show 

that securitization is associated with lower GDP per capita growth well before financial 

crisis, without a significantly worsening in banking system stability, measured by aggregate 

bank Z-score, bank capitalization and liquid reserves. Different types of securitizations 

have different effects. More specifically, consumption-related securitization is negatively 
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related to economic growth, new firm density growth and investment, whereas non-

consumption-related securitization (CDO’s, CLO’s etc.) is neutral. These results provide 

clues of an alternative channel through which securitization affects real economy. We argue 

that the negative correlation may be explained by securitization’s impact on capital 

allocation, channeling funds toward consumption rather than investment –due to the 

changes in bank incentives. We also consider financial stability and show that securitization 

is not significantly associated with banking system stability in general, although some 

negative relationship emerged during recent global financial crisis. At the bank-level 

liquidity creation role of securitization seems to work, as higher securitization is associated 

with higher liquidity and capital for individual banks.  

Given the recent policy discussion about reviving securitization in Europe, our 

empirical analysis provides crucial insights. Policy makers want to increase the use of 

securitization to prompt the banks to lend to businesses, which in turn lead to higher 

investment and economic growth. They clearly recognize the importance of “high-quality 

securitization”, that is securitization avoiding low quality underlying collateral, opacity and 

complexity. The negative effects of troubled asset securitization on economic outcomes in 

our analysis confirm the importance of this approach. Our analysis also suggests that the 

authorities should not only care about the quality of underlying collateral but also whether 

this collateral is coming from investment or consumption enhancing assets. Thus, in the 

future a macro approach to securitization is crucial to ensure securitizations’ positive 

contribution to the real economy. 
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5.7 Tables 

Table 5.1a. Summary statistics for country-level 

GDP per capita growth is the rate of real per capita GDP growth. New firm density growth is the new business entry 

density, which is the number of newly registered limited liability corporations per calendar year, normalized by working 

age population. Gross capital formation consists of outlays on additions to the fixed assets of the economy plus net 

changes in the level of inventories.  Total consumption over investment is the total consumption with respect to gross 

capital formation at current PPPs. Bank capital is the ratio of bank capital and reserves to total assets of all nonfinancial 

and financial assets. Liquid reserves is the ratio of bank liquid reserves to bank assets. Bank Z-score compares the buffer 

of a country's banking system (capitalization and returns) with the volatility of those returns. It is estimated as 

(ROA+(equity/assets))/sd(ROA); sd(ROA) is the standard deviation of ROA. ROA, equity, and assets are country-level 

aggregate figures. Securitization over GDP is total securitization amount over GDP. Collateral types is the number of 

underlying collateral types and ln(Securitization deals) is log of number of securitization issuances plus one. Loan share 

of securitizing banks is the share of securitizing banks in banking system gross loans. Consumer securitization over GDP 

is the total amount of securitization collateralized by consumer related underlying assets (such as consumer loans, credit 

cards, mortgages etc.) over GDP. Non-consumer securitization over GDP is the total amount of securitization 

collateralized by business related underlying assets (such as commercial mortgages, small business loans, bank loans etc.) 

over GDP. Real estate securitization over GDP is the total amount of securitizations collateralized by real estate related 

assets (RMBS, CMBS, Home-equity loans etc.) over GDP. Troubled asset securitization over GDP is the total amount of 

securitizations collateralized by low quality assets (such as subprime or non-performing loans) over GDP. Domestic credit 

to private sector refers to financial resources provided to the private sector by financial corporations. Stocks traded over 

GDP refers to the total value of shares traded during the period over GDP. Trade over GDP is total trade over GDP. 

Inflation is the rate of change in consumer price indices. Education is Gross secondary education enrollment ratio. 

Unemployment refers to the share of the labor force that is without work but available for and seeking employment. 

Banking crisis is a dummy variable that equals 1 if the country is in a banking crisis. Foreign claims over GDP is the 

consolidated foreign claims of BIS-reporting banks to GDP.   Bank concentration is the assets of three largest commercial 

banks as a share of total commercial banking assets. (Large) reform/reversal are dummy variables capturing 

increases/decreases in financial liberalization, defined as one or two (at least 3) policy changes regarding various policy 

dimensions, such as entry barrier, state ownership, interest rate control etc. International capital flow reform proxies the 

restrictions on international financial transactions. Activity restriction captures overall restrictions on banking activities. 

Overall capital stringency captures how stringent capital requirements are and Initial capital stringency shows how 

stringent capital rules are when a bank is initially capitalized. Ln(GDP per capita) is log of GDP per capita in constant 

2005 US dollars.  Ln(GDP) is log of GDP in constant 2005 US dollars. Real interest rate is the lending interest rate 

adjusted for inflation as measured by the GDP deflator. 

Panel A: Country-level  No. Mean Std Dev 1th Median 99th 

GDP per capita growth 1056 2.660 3.994 -8.836 2.776 12.590 

New firm density growth 389 5.047 17.191 -35.620 4.036 53.904 

Gross capital formation over GDP 1055 22.978 5.537 12.193 22.260 40.442 

Total consumption over Investment 1029 4.099 2.281 1.109 3.548 13.930 

Bank Capital 721 8.849 3.990 3.100 8.300 22.500 

Liquid reserves 671 11.883 12.900 0.281 7.474 60.677 

Bank Z-score 930 14.962 10.953 -2.560 12.960 46.490 

Securitization over GDP 1056 0.449 1.457 0.000 0.000 7.999 

Loan share of securitizing banks 533 0.123 0.170 0.000 0.006 0.679 

Collateral types 1056 1.741 4.940 0.000 0.000 35.000 

ln(Securitization deals) 1056 0.765 1.390 0.000 0.000 6.725 

Consumer securitization over GDP 1056 0.291 1.072 0.000 0.000 6.307 

Non-consumer securitization over GDP 1056 0.158 0.491 0.000 0.000 2.810 

Synthetic securitization over GDP 1056 0.054 0.273 0.000 0.000 1.476 

Real estate securitization over GDP 1056 0.269 1.057 0.000 0.000 5.962 

Troubled asset securitization over GDP 1056 0.015 0.119 0.000 0.000 0.533 

Domestic credit to private sector 1056 76.228 55.158 7.455 62.293 223.873 

Stocks traded over GDP 1056 39.813 72.212 0.005 8.964 317.575 

Trade over GDP 1056 91.681 53.778 22.090 82.047 327.165 

Inflation 1056 6.942 33.986 -1.146 3.372 54.915 

Education 1056 91.689 20.357 36.153 93.899 152.717 
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Table 5.1a.Panel A continued       

Unemployment 1056 8.640 5.501 0.800 7.500 32.200 

Banking crisis 1056 0.137 0.344 0.000 0.000 1.000 

Foreign claims over GDP 1009 55.403 68.309 0.210 30.640 313.350 

Bank concentration 941 66.605 19.627 25.200 66.590 100.000 

Large reversal 504 0.002 0.045 0 0 0 

Reversal 504 0.042 0.200 0 0 1 

Reform 504 0.222 0.416 0 0 1 

Large reform 504 0.010 0.099 0 0 0 

International capital flow reform 504 2.633 0.678 1 3 3 

Standard deviation of GDP per capita 

growth 944 2.492 2.203 0.289 1.827 10.760 

Activity restriction 923 6.979 2.062 3 7 11 

Overall capital stringency 557 4.400 1.715 1 5 7 

Initial capital stringency 937 2.092 0.807 0 2 3 

ln(GDP per capita) 1052 9.034 1.315 5.952 9.002 11.190 

 

  

Ever Securitizing 

country-year obs. 

Never 

Securitizing 

country-year obs.     

Panel B: Country-level  No. Mean No. Mean difference t-statistic 

GDP per capita growth 658 2.298 398 3.259 -0.961 3.812*** 

New firm density growth 256 3.542 133 7.943 -4.401 2.410** 

Gross capital formation over GDP 658 22.256 397 24.174 -1.918 5.528*** 

Total consumption over Investment 650 3.776 379 4.653 -0.877 6.046*** 

Bank Capital 486 7.882 235 10.849 -2.967 9.978*** 

Liquid reserves 404 8.604 267 16.845 -8.241 8.522*** 

Bank Z-score 578 14.494 352 15.731 -1.237 1.671* 

Securitization over GDP 658 0.720 398 0.000 . . 

Loan share of securitizing banks 533 0.123 398 0.000 . . 

Collateral types 658 2.795 398 0.000 . . 

ln(Securitization deals) 658 1.228 398 0.000 . . 

Consumer securitization over GDP 658 0.467 398 0.000 . . 

Non-consumer securitization over GDP 658 0.254 398 0.000 . . 

Synthetic securitization over GDP 658 0.086 398 0.000 . . 

Real estate securitization over GDP 658 0.432 398 0.000 . . 

Troubled asset securitization over GDP 658 0.024 398 0.000 . . 

Domestic credit to private sector 658 92.155 398 49.895 42.260 -12.989*** 

Stocks traded over GDP 658 58.646 398 8.679 49.967 -11.562*** 

Trade over GDP 658 87.369 398 98.810 -11.441 3.367*** 

Inflation 658 4.865 398 10.376 -5.511 2.561** 

Education 658 95.888 398 84.747 11.141 -8.935*** 

Unemployment 658 7.516 398 10.499 -2.983 8.849*** 

Banking crisis 658 0.166 398 0.090 0.076 -3.457*** 

Foreign claims over GDP 623 60.747 386 46.778 13.969 -3.171*** 

Bank concentration 583 65.205 358 68.886 -3.681 2.803*** 

ln(GDP per capita) 654 9.455 398 8.342 1.113 -14.587*** 
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Table 5.1b. Summary statistics for bank-level data 

Consumer loan ratio is the share of consumer loans and retail loans in gross loans. Corporate loan ratio is the 

share of corporate and commercial loans and other loans in gross loans. Securitization over Assets is the ratio 

of securitization amount over bank assets. Assets are log of bank total assets. Z-score refers to bank Z-score, a 

standard measure of distance from insolvency. It is estimated as (ROA+(equity/assets))/sd(ROA); sd(ROA) is 

the standard deviation of ROA -calculated based on four year rolling window. Equity is bank equity over total 

assets. Liquidity is the liquid reserves over short-term funding. ROE refers to return on equity. Net Interest 

Margin is the net interest income expressed as a percentage of earning assets. The ratio of Loans over 

assets describes the asset structure. Loan loss reserves indicate the proportion of total portfolio that has been 

provided for but not charged off. 

Panel A: Bank-level No. Mean Std Dev 1th Median 99th 

Consumer loan ratio 137064 0.096 0.141 0.000 0.055 0.915 

Corporate Loan ratio 132486 0.822 0.263 0.025 0.933 1.000 

Z-score 119813 3.651 1.358 0.415 3.612 6.952 

Equity 136959 0.107 0.051 0.031 0.097 0.287 

Liquidity 137027 0.122 0.177 0.013 0.083 0.676 

Securitization over Assets 137064 0.001 0.133 0.000 0.000 0.000 

Assets 137064 5.286 1.640 2.427 5.062 10.751 

ROE 137024 0.078 0.187 -0.477 0.090 0.326 

Net interest margin 137035 0.041 0.020 0.012 0.040 0.089 

Loans over Assets 137064 0.635 0.159 0.172 0.655 0.917 

Loan loss reserves 136856 0.016 0.025 0.002 0.013 0.077 

 

  

Ever Securitizing 

bank-year obs. 

Never Securitizing 

bank-year obs.     

Panel B: Bank-level No. Mean No. Mean Difference T-statistics 

Consumer loan ratio 1764 0.234 135300 0.094 0.140 41.487*** 

Corporate Loan ratio 1586 0.639 130900 0.824 -0.185 -27.862*** 

Z-score 1725 3.136 118088 3.658 -0.522 -15.875*** 

Equity 1758 0.093 135201 0.107 -0.014 -11.430*** 

Liquidity 1762 0.185 135265 0.121 0.064 15.029*** 

Securitization over Assets 1764 0.093 135300 0.000 0.093 29.171*** 

Assets 1764 9.511 135300 5.231 4.280 113.949*** 

ROE 1751 0.096 135273 0.078 0.018 3.998*** 

Net interest margin 1755 0.038 135280 0.041 -0.003 -6.216*** 

Loans over Assets 1764 0.611 135300 0.635 -0.024 -6.289*** 

Loan loss reserves 1756 0.028 135100 0.016 0.012 20.566*** 
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Table 5.12. Securitization and loan composition: Evidence from bank-level regressions 

Consumer loan ratio is the share of consumer loans and retail loans in gross loans. Corporate loan ratio is the 

share of corporate and commercial loans and other loans in gross loans. Securitization over Assets is the ratio 

of securitization amount over bank assets. Assets are log of bank total assets. Equity is bank equity over total 

assets. Liquidity is the liquid reserves over short-term funding. ROE refers to return on equity. Net Interest 

Margin is the net interest income expressed as a percentage of earning assets. The ratio of Loans over 

assets describes the asset structure. Loan loss reserves indicate the proportion of total portfolio that has been 

provided for but not charged off. GDP growth is growth rate of GDP. GDP is gross domestic products 

denoted in 2005 constant USD. Inflation is the rate of change in consumer price indices. Unemployment refers 

to the share of the labor force that is without work but available for and seeking employment. Domestic credit 

to private sector refers to financial resources provided to the private sector by financial corporations. Stocks 

traded over GDP refers to the total value of shares traded during the period over GDP. Trade over GDP is 

total trade over GDP. Banking crisis is a dummy variable that equals 1 if the country is in a banking crisis. In 

regressions 4 to 6, observations from years before 2007 and in regressions 7 to 9 from year after 2006 are 

used. All bank-level controls including securitization are lagged one period. Bank and year fixed effects are 

included in each specification. Robust P-values are reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 

 
Full sample 1995-2006 2007-2012 

 
(1) (2) (3) (4) (5) (6) 

 

Consumer 

loan ratio 

Corporate 

Loan ratio 

Consumer 

loan ratio 

Corporate 

Loan ratio 

Consumer 

loan ratio 

Corporate 

Loan ratio 

Securitization over Assets 0.001*** -0.000 0.001*** -0.001** -0.003 0.005 

 
(0.001) (0.645) (0.003) (0.022) (0.265) (0.712) 

Assets 0.002 0.015*** -0.002 0.000 -0.001 0.015*** 

 
(0.346) (0.000) (0.194) (0.892) (0.747) (0.004) 

Equity -0.029** 0.083*** -0.022 0.010 -0.073*** 0.251*** 

 
(0.015) (0.000) (0.141) (0.564) (0.000) (0.000) 

Liquidity 0.007 -0.019*** 0.010* -0.010* 0.010* -0.053*** 

 
(0.162) (0.006) (0.068) (0.071) (0.081) (0.000) 

ROE -0.017*** -0.065*** -0.005 0.001 0.001 -0.097*** 

 
(0.000) (0.000) (0.558) (0.903) (0.798) (0.000) 

Net interest margin 0.638*** -1.468*** 0.621*** -0.468*** 0.223** -1.686*** 

 
(0.000) (0.000) (0.000) (0.000) (0.018) (0.000) 

Loans over Assets -0.027*** 0.040*** -0.024*** 0.016** -0.028*** 0.047*** 

 
(0.000) (0.000) (0.001) (0.039) (0.000) (0.007) 

Loan loss reserves 0.290*** 0.165 0.063 -0.138 0.219** 0.417*** 

 
(0.000) (0.152) (0.481) (0.204) (0.021) (0.003) 

GDP growth -0.002** 0.004*** 0.000 0.003** -0.009*** 0.004*** 

 
(0.031) (0.000) (0.764) (0.019) (0.000) (0.000) 

GDP -0.150** -0.097 -0.099 -0.227* 0.303*** -0.090 

 
(0.045) (0.304) (0.349) (0.051) (0.002) (0.453) 

Inflation -0.006*** 0.000 -0.001 0.001 -0.022*** 0.001 

 
(0.000) (0.800) (0.657) (0.765) (0.000) (0.520) 

Unemployment -0.012*** 0.009*** -0.009*** 0.007** 0.004 0.002 

 
(0.000) (0.000) (0.000) (0.013) (0.286) (0.576) 

Domestic credit -0.001*** 0.001*** -0.001** 0.001*** 0.000 -0.000 

 
(0.000) (0.000) (0.024) (0.000) (0.380) (0.375) 

Stock trade over GDP 0.000 0.000 -0.000 0.000*** -0.000*** -0.000*** 

 
(0.252) (0.189) (0.466) (0.000) (0.000) (0.000) 

Trade over GDP -0.001* 0.004*** -0.002** 0.002 0.000 0.002*** 

 
(0.082) (0.000) (0.021) (0.140) (0.788) (0.004) 

Banking crisis 0.008 0.025** 0.011 -0.021 -0.008 -0.028 

 
(0.281) (0.038) (0.360) (0.143) (0.565) (0.193) 

Number of observations 136275 131943 81015 78401 55260 53542 

�� 0.199 0.114 0.123 0.067 0.190 0.075 

Number of banks 14507 13750 13362 12831 11021 10414 
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Table 5.15. Securitization and Bank Stability 

Z-score refers to bank Z-score, a standard measure of distance from insolvency. It is estimated as 

(ROA+(equity/assets))/sd(ROA); sd(ROA) is the standard deviation of ROA -calculated based on four year 

rolling window. Equity is bank equity over total assets. Liquidity is the liquid reserves over short-term 

funding. Securitization over Assets is the ratio of securitization amount over bank assets. Assets are log of 

bank total assets. ROE refers to return on equity. Net Interest Margin is the net interest income expressed as a 

percentage of earning assets. The ratio of Loans over assets describes the asset structure. Loan loss 

reserves indicate the proportion of total portfolio that has been provided for but not charged off. GDP 

growth is growth rate of GDP. GDP is gross domestic products denoted in 2005 constant USD. Inflation is the 

rate of change in consumer price indices. Unemployment refers to the share of the labor force that is without 

work but available for and seeking employment. Domestic credit to private sector refers to financial resources 

provided to the private sector by financial corporations. Stocks traded over GDP refers to the total value of 

shares traded during the period over GDP. Trade over GDP is total trade over GDP. Banking crisis is a 

dummy variable that equals 1 if the country is in a banking crisis. In regressions 4 to 6, observations from 

years before 2007 and in regressions 7 to 9 from year after 2006 are used. All bank-level controls including 

securitization are lagged one period. Bank and year fixed effects are included in each specification. Robust P-

values are reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 

 
Full sample 1995-2006 2007-2012 

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

 
Z-score Equity Liquidity  Z-score Equity Liquidity  Z-score Equity Liquidity  

Securitization over Assets -0.018*** 0.001*** 0.002*** -0.008 0.001*** 0.001*** -0.090 0.005** 0.022* 

 
(0.006) (0.000) (0.000) (0.122) (0.000) (0.001) (0.574) (0.010) (0.051) 

Assets 0.224*** -0.012*** -0.023*** 0.346*** -0.008*** -0.017*** 0.169*** -0.028*** -0.032*** 

 
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Equity 1.289*** 
 

0.094*** 0.775*** 
 

0.165*** 0.938*** 
 

0.038 

 
(0.000) 

 
(0.000) (0.000) 

 
(0.000) (0.000) 

 
(0.174) 

Liquidity -0.327*** 0.047*** 
 

-0.139** 0.041*** 
 

-0.120 0.040*** 
 

 
(0.000) (0.000) 

 
(0.022) (0.000) 

 
(0.101) (0.000) 

 
ROE 3.107*** 0.015*** -0.033*** 2.034*** -0.007 -0.004 2.022*** 0.042*** -0.044*** 

 
(0.000) (0.000) (0.000) (0.000) (0.126) (0.733) (0.000) (0.000) (0.000) 

Net interest margin 0.503 0.254*** 0.495*** -2.935*** 0.202*** 0.319** 0.384 0.184*** 0.320** 

 
(0.423) (0.000) (0.000) (0.000) (0.000) (0.021) (0.681) (0.000) (0.044) 

Loans over Assets -0.275*** -0.028*** -0.126*** 0.209** -0.022*** -0.058*** -0.234** -0.032*** -0.096*** 

 
(0.000) (0.000) (0.000) (0.012) (0.000) (0.000) (0.028) (0.000) (0.000) 

Loan loss reserves -5.763*** 0.090** 0.244* -1.491** 0.100* 0.510*** -5.564*** 0.028 0.170 

 
(0.000) (0.023) (0.068) (0.034) (0.060) (0.004) (0.000) (0.535) (0.240) 

GDP growth 0.006 -0.002*** 0.002** -0.005 -0.001 0.001 0.031*** -0.001*** 0.002 

 
(0.331) (0.000) (0.019) (0.533) (0.365) (0.397) (0.001) (0.006) (0.183) 

GDP -0.509 0.022 -0.188*** -1.733** -0.061 -0.047 0.095 -0.021 -0.261 

 
(0.197) (0.347) (0.008) (0.017) (0.101) (0.707) (0.889) (0.629) (0.119) 

Inflation -0.015*** 0.001 0.001 -0.018** 0.001** 0.001 0.006 -0.000 -0.000 

 
(0.007) (0.107) (0.337) (0.038) (0.030) (0.537) (0.473) (0.782) (0.898) 

Unemployment -0.061*** -0.000 -0.003 -0.086*** 0.001 -0.006** -0.079*** -0.001 -0.008** 

 
(0.000) (0.804) (0.211) (0.000) (0.452) (0.012) (0.000) (0.472) (0.014) 

Domestic credit 0.001 -0.000 -0.001*** 0.002 -0.000 -0.001*** 0.000 0.000 -0.001** 

 
(0.399) (0.878) (0.000) (0.328) (0.849) (0.002) (0.910) (0.202) (0.017) 

Stock trade over GDP -0.000 0.000 -0.000*** 0.000 -0.000* 0.000 0.000 0.000* -0.000*** 

 
(0.315) (0.660) (0.005) (0.505) (0.075) (0.870) (0.338) (0.059) (0.002) 

Trade over GDP 0.005* 0.000* -0.000 -0.005 -0.000 -0.000 0.002 0.000 0.000 

 
(0.057) (0.065) (0.787) (0.301) (0.254) (0.757) (0.582) (0.966) (0.465) 

Banking crisis -0.136*** 0.004* -0.017** -0.063 0.007 0.031 0.137 0.009* -0.035** 

 
(0.002) (0.081) (0.021) (0.581) (0.257) (0.116) (0.170) (0.063) (0.030) 

Number of observations 119035 136171 136238 70430 81004 80993 48605 55167 55245 

�� 0.142 0.103 0.088 0.059 0.076 0.057 0.143 0.164 0.110 

Number of banks 13763 14502 14501 12360 13362 13360 10327 11014 11014 

 

  



Chapter 5: Securitization, financial stability and macroeconomy 

177 

 

Figure 5.1. The composition of securitization: Consumption-related and non-

consumption-related securitization 
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Table 5.A3. Types of securitization 

Collateral codes from the AB Alert database and how we classify different types of securitizations. 

Consumer loans: Non-consumer loans: 

AL Auto Leases  AC Aircraft-lease receivables  NM Net interest margin 

AS Auto loans (subprime) * AF Auto-fleet leases  NR Natural resources 

AU Auto loans (prime)  AK Airline-ticket receivables  PF Project finance 

BO Boat loans  BZ Bank loans (CLOs)  RN Rent receipts 

CN Consumer loans, unsecured  CA Catastrophic risk  RO Royalties 

CR Credit cards  CB Collateralized debt obligation  RV Recreational-vehicle loans 

DR Delinquent receivables * CK Credit risk  
RY Remittances (by 

immigrants) 

HE Home-equity loans ^ CM Commercial MBS^ 
SA Servicer advance 

receivables 

HI Home-improvement loans ^ 
CM Commercial MBS (non-

performing)*^ 
SB Small-business loans 

HL Home-equity lines of credit ^ EL Equipment loans  
SC Small-business loans 

(Non-U.S.) 

MH Manufactured housing loans ^ EQ Equipment leases  SE Legal settlements 

MI Non-U.S. residential loans^ 
EX Export receivables. (Ex-Im 

Guarantee)  
TL Tax liens 

MO Motorcycle loans EZ Export receivables (Other)  TM Timeshare loans 

MR Reverse mortgages^ FE Miscellaneous  TO Toll-road receivables 

NE High-LTV ("no-equity") loans* FF Franchise fees  TP Transportation 

NP Non-performing mortgages*^ FL Franchise loans  TR Trade receivables 

RM Residential mortgages (includes 

Alt-A)^ 
FP Floorplan loans  TU Truck loans 

SM Subprime mortgages*^ GC Guaranteed investment contract  UT Utility receivables 

ST Student loans HC Healthcare receivables  VI Viatical settlements 

IN Insurance-premium loans  WB Whole-business 

MU Municipal leases WE Weather 

MZ Mutual fund (12b-1) fees 

Notes: Collateral codes are taken from AB Alert database. * counted as part of troubled asset securitization; ^ 

counted as real estate securitization. 
 

 

 

 

 


