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2. Cross-Border Banking  
 
The primary basis for the analysis of cross border lending in this paper is the gravity model 
that considers the factors that push and pull cross border lending. A key set of components 
of gravity we use are a breakdown of proximity into distance, common borders, common 
languages and time zone difference. To these are added the conventional gravity variables 
that measure the mass of the respective economies. We also add specific risk factors such as 
exchange rate volatility and financial crises. The nature of the different crises is analysed 
further to see how they affect cross border lending. 
 
Empirical Gravity models have already been employed in the analysis of financial flows 
(Portes and Rey, 2005; Buch, 2005; Claessens and van Horen, 2013) and it seems that 
distance and size matter for financial markets. In the international trade literature, distance 
is seen to be a proxy for transportation costs, whilst for international banking geographic 
distance can be seen to proxy informational frictions and/or monitoring costs (Brüggemann 
et al., 2012). Based on different panel methodologies the findings of such models indicate 
that geography, institutions and politics are core drivers of international banking activities.  
 
Brüggemann et al. (2012) provide a theoretical motivation for an empirical gravity model of 
the distribution of the international assets of banks. They develop a model in which they 
consider a company (g) located in country (i), looking for a bank loan with specific maturity, 
volume, interest rates, or other contractual features. This search is undertaken in a number 
of countries (n), including the home country. The company selects a bank (k) in a specific 
country (j). The bank is seeking to obtain the best rate of return relative to risk on its loans 
subject to cost and the extent to which the loan offer is attractive to the customer. The 
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banks which are geographically closer to the customer and that have a domestic office or 
strong historical ties to domestic banks (De Haas et al., 2013). Giannetti and Laeven (2012) 
suggest that there is a ‘flight home effect’, implying there may have been an increased 
propensity for banks to display home bias in the disposition of their loan portfolios. 
Herrmann and Mihaljek (2013) investigated the effect of the financial crisis and show 
country specific risk factors are important determinants of cross-border bank flows 
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pair.4 Cerutti and Claessens (2013), among others have used the Consolidated International 
Banking Statistics to examine bilateral lending between advanced and emerging economies 
over the period of  the financial crisis. By comparison, Bruno and Shin (2014) use the 
Locational International Banking Statistics to analysis aggregate banking flows to emerging 
and advanced economies. 
 
The dependent variable used for estimation is an aggregate of loans left outstanding by all 
lenders to each of the customer countries collected on a quarterly basis for the period 1999 
Q1 to 2014 Q4 for European countries from bank sector to banks and non-bank sectors. The 
sample covers a large geographic range, which extends to 19 lending countries related to 29 
individual customer countries (see the appendix). Following Cerutti (2013), the analysis 
considers exchange rate variations to adjust valuations of stocks. These corrections are 
critical to achieve a representation of the evolution of banks claims. To eliminate the impact 
of exchange rate valuation, we calculate quarterly exchange rate-adjusted stocks. Firstly, the 
original nominal stock is taken for the second quarter of 1999 and then successively the 
BIS’s quarterly exchange rate adjusted changes are added. The BIS reports all stocks and 
flows in the US$ independent of the currency in which the initial cross-border loan 
transactions are denominated. To calculate exchange rate adjusted changes (changes in 
stocks that are free of exchange rate valuation effects), we first have to convert  stocks at the 
previous quarter (T0) and the current quarter (T1) into their local currency by applying the 
US$ exchange rates, and then convert their changes from the local currency back into the 
US$ using period average exchange rates (BIS (2003)). 
 
The set of variables we use follow from the ‘push’ and ‘pull’ factors observed in the previous 
empirical research considered above. There are three primary factors that relate to the size 
dimension or the mass of the relative economies, then tradelinks and finally distance. 
Economic size is measured by the product of the GDPs of lender countries and borrower 
countries. Generally, Gravity models stipulate that a positive coefficient for the size of both 
lender and borrower countries. However, banks in a lender country with a larger lender 
market are less dependent on business in foreign markets. Therefore home GDP could reduce 
cross border activity. Similarly, smaller borrower markets could attract more cross-border 
loans than larger ones, so the size of borrower GDP could be negative. The sign of GDP 
coefficients thus has to be empirically determined. 

 
Obstfeld and Rogoff (2000) provide both theoretical and empirical evidence to show that 
information gathered from trading across goods markets should encourage transactions in 
financial assets. Rose and Spiegel (2004) indicates that an increase in the expected bilateral 
trade volume with a given country is associated with an increase in borrowing in that country. 
If these arguments are valid, then higher bilateral exports encourage financial inflows into 
the borrower countries.  
 
Bilateral geographical distance can also be seen as a proxy for informational asymmetries 
and transaction costs between lender and borrower countries (de Haas and Van Horen, 2013). 
They show the greater the distance between the lender and borrower countries, the larger the 
cut in bank claims, and that distance is statistically significant. Mian (2006) shows that 

                                                 
4 A disadvantage of the consolidated BIS data is that they also contain local claims that are denominated in a foreign currency. However, 
at least for the larger countries in the EU, this issue should be less important. 
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lending over larger distances could increase, but this is limited as a result of transaction and 
enforcement costs.  



7 
 

other risk factors perceived by the lenders. This is a measure in the range 0-100 and used in 
relation to the lender country and borrower country. How this affects cross border lending 
would appear to be an empirical question with an index for the lender economies that is 
likely to be less important as they are more homogenous than the borrowers. The effect of 
exchange rate volatility on cross border banking has been discussed in the literature for 
emerging countries, but there is currently little agreement on the direction of these effects 
regarding developed economies. We include it is our robustness checks, along with an 
indicator of membership of the Currency Union.  

  
In this paper we use  GARCH(1,1) to construct a measure of volatility as this fits all our 184 
cross exchange rates. The volatility measure of the nominal exchange rate is constructed by 
first taking the log difference of daily exchange rates calculated from data taken from the 
IFS database.7 Daily conditional variances are used to construct an indicator of quarterly 
volatility. The details for each bilateral pair of currencies are given in Table in Appendix B. 
 
Additionally, this study contributes to the research by examining the effect of currency union 
CUi,j,t 

8
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Insert Table (1) here 

4. Econometric methodology 
 
The variables considered above are incorporated within the specification of the Gravity 
model. In addition to the push and pull factors considered in the previous literature, 
indicators to capture country specific financial efficiency are important determinants of 
cross-border lending. Here the recent literature is extended to link the determinants of cross-
border banking and financial stress indicators (see Buch et al., 2010; McGuire and Tarashev, 
2008; and World Bank, 2008). 
 
Underlying the model there is a set of country specific variables that capture the gravitational 
effects related to equation (1). Several of the variables are dummies that operate like classic 
fixed effects when the data are pooled across country transactions. A single model 
specification with the addition of such variables would capture country specific 
heterogeneity in this way. An alternative to the fixed effects specification is the random 
effects estimator that captures heterogenity in the structure of the error.  
 
The primary Gravity model specification is presented in equation (2.) below. 
 
 

Log(L) , , = a ,
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We investigate financial crises by including variables that distinguish between the Euro 
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lending. When we combine these indicators with time zone in column 4 that variable is no 
longer significant.  This is not surprising given the density of countries in the EU, and the 
fact that they largely share one time zone, and cover only 3, whereas countries like the US, 
Canada and Australia have more time zones within them. We keep time zone indicators in 
our other experiments in Tables 2 and 3, but we would suggest that as they are not significant, 
they were acting for the impacts of European integration on cross border banking. 
 
The EU coefficient estimate is economically and statistically highly significant; this implies 
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crisis, which started in quarter 3 in 2011, had a strong adverse effect on cross border banking 
in European markets, as we can see from the next two colums of Table 315. The Euro Crisis 
had more of an impact on cross border banking than previous crises as it brought to the fore 
the necessity for specific lender country regulation of banks, and therefore reduced the 
incentive to undertake foreign banking. As the cooefficent on the permanent the Euro Area 
crisis dummy is significant it appears to have permanently reduced cross border banking in 
the region, reversing part of the previous increase in finanacial integration. However, there 
is some evidence tat cross border lending from elsewhere did not fall as much as the 
coefficient on time difference becomes larger in absolute magnitude, is negative and 
signficant at the 10 percent level.  
 
In columns 5 and 6 we look at the temporay and permenent effects of home country systemic 
crises, and we can see that the short run effects are larger than the long run effects, and in 
both cases the effects are positive. This suggests that the impacts on lending are rather less 
than our model would suggest. We prefer to use the larger, short run home country dummy 
in column 7 where we combine crises. This brings out the unique nature of the Euro 
Sovereign debt crisis, emphahsisng the regulatory response from a number of countries to 
protect the integrity of their banking systems that reduced cross border lending within 
Europe. 
 
Insert Table 3 here 
 
Our other results are similar across experiments. We find that although both push and pull 
factors had an impact on cross border lending during the period of study, in general home 
factors dominated over host factors, suggesting that the simple gravity model approach did 
not explain all of the patterns we observe. For all the regressions, the size variable for both 
the lender and borrower is a positive and significant determinant of cross-border lending. 
This is not inconsistent with Papaioannou (2009) and Alfaro et al. (2008).  It is noticeable 
that economic size for the lender country is more important than that of the borrower country 
for cross-border lending for all the empirical results in Table (2), and in general it is a third 
larger. The size of the lender countries may be a stronger determinant in explaining cross-
border lending from advanced economies to European markets because of agglomeration 
and efficiency effects of scale in banking.  

 
The results for the lending rate differential in the case of cross-border lending was positive, 
but not significant. Our result supports a common finding in empirical studies that showed 
that interest rates and interest rate differentials do not play as important a role as economic 
theory suggests in terms of cross border lending. Kleimeier et al. (2013) found that interest 
rate differentials are not important when they studied cross border lending from 23 countries 
to 165 countries.  

 
With respect to the other factors, the regression results show bilateral exports have a positive 
and statistically significant effect on cross-border banking between lending and borrowing 
countries. The positive correlation between exports and lending can be explained, as exports 
have traditionally been a key avenue for the international expansion of bank lending. Further, 

                                                 
15 We experimented with quarterly dummies, and these varied in significance by quarter, but were present for 
a long period after the onset of the crisis. A single, permanent dummy was preferred. 
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are both positive though the EU dummy coefficient becomes less important when the 
currency union dummy variable is added.  
 
Neither of the indicators in this section are significant. Additionally, estimates of the other 
parameters in Table 4 across all regressions are comparable with the results presented in 
Table (2). Hence, we can see our results are robust to the exclusion of indicators of exchange 
rate related risks. 

 
Insert table 4 here 

 
6.2 Financial Centre effects    
In the financial services sector, internationalisation played a critical role in the recent crises, 
increasing challenges for firms, regulators and investors. There has been an increase in the 
discussion of International financial centres (see Park and Essayyad, 1989). It is suggested 
that such centres have unique features, which benefit international banking in general and 
the borrower country. They spur the multinational banks growth by providing a preferable 
fiscal and regulatory climate. From the point of view of multinational banks, establishing a 
presence in financial centres is termed “going where the business is” (see Tschoegl, 2000). 
Thus, to meet other banks via subsidiaries and/or branches to develop specific business lines 
and that is inter-bank activities or trading in the wholesale financial market. Furthermore, 
financial centres provide agglomeration economies, which benefit bank revenues, reduce 
their costs and are supposed to encourage innovation.  
 
The consolidated banking statistics used here capture some of the problems caused when 
some exposure is related to financial centres as some account is made of locational banking 
(see Herrmann and Mihaljek, 2013).17 Even given the special nature of the dataset used, the 
robustness of these results is checked by including a dummy variable for countries hosting 
a financial centre (see Table 5), as classified by the IMF such as the United Kingdom, 
Luxemburg and Switzerland. 
 
As is seen from these regressions, the UK dummy has no real no impact on cross border 
lending, and is only significant at the 5 percent level in one of our six experiments. Cross 
border lending from the UK may be higher than we might expect, given other factor, by 60 
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supposed to reflect the need to personal interaction in financial markets, and one might 
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Appendix  A Countries in the sample 
 

Lender Countries (19) European Borrower  
Country 

Systemic Banking18 
Crisis Year-Quarter 

 Eur
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Appendix B Measure of Bilateral Exchange rate volatility 

 AU CA CH EMU DK GB GR JP SE US 

EMU G(1.1) G(1.1) G(1.1) \ G(1.1) G(1.1) G(1.1) G(1.1) G(1.1) G(1.1) 
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Table (1)  
The variables and their sources are summarized as following 

Variable Variable description Data sources 

Li,j,t 
the log of the quarter, the exchange-rate adjusted stocks 
of cross-border loans in millions of US dollar from the 
lender to the borrower country.  

BIS 

 
GDPi,t , 

GDPj,t 
 

Millions of US dollars, volume estimates, fixed 
purchasing power parities, OECD reference year 2005, 
quarterly levels, seasonally adjusted. 

 OECD 

 
BEXPi,j,t 

 

bilateral quarter exports from the lender to borrower 
country. 

DataStream (Thomson-
Reuters) 

 
DISi,j 

 
The geographical distance measured in kilometres. 

CEPII Distance Database 
(www.cepii.fr) 

TimDiffi,j,t 
Variable accounting for the time differential in between 
the capital cities of the lender and borrower countries. 

Britanica atlas, 
Encyclopaedia Britanica 

Inc. 1994 

RateDiffj,I,t 

 

The spread of lending interest rates between the borrower 
and the lender country, available as quarter averages of 
monthly data on three-month nominal interest rates in 
each lender country and borrower country. 

International Financial 
Statistics 

 
FinFreedomi,t 

, 
FinFreedomj,t 

 

 
An index of financial freedom.  

Heritage Foundation 2015 
       www.heritage.org 

Borderi,j 
 

Dummy variable that equals 1 when both countries share 
a common land border 

World Factbook 

Langi,j 
 

Dummy variable that equals 1 when both countries share 
a common official language 

www.cepii.fr 

SYSj,t 
 

Dummy variable that equals 1 when borrower country 
experiences a systemic banking crisis in quarter  T, 
otherwise 0. This can also be a step dummy or under a 
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Table 3 Temporary and Permanent Crisis Effects on cross border lending  

Variables Column (1) Column (2) Column (3) Column (4)   Column (5) Column (6)   Column (7)   

LogGDPhome,t 1.3257*** 1.2928*** 1.3752*** 1.5227*** 1.3191*** 1.2821*** 1.4369*** 
 (0.1694) (0.1604) (0.1662) (0.1644) 
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Table 4 Determinants of cross border lending stocks with exchange rate volatility 
and Euro dummy 

Variables Column (1) Column (2) Column (3) Column (4) Column (5) Column (6) 

LogGDPhome,t 1.3802*** 1.3377*** 1.3015*** 1.2954*** 1.4906*** 1.4091*** 
 (0.1626) (0.1620) (0.1613) (0.1633) (0.1557) (0.1531) 

LogGDPhost,t 
 

1.3085*** 1.0364*** 1.0292*** 1.0012*** 1.0857*** 1.0503*** 
 (0.1295) (0.1278) (0.1268) (0.1279) (0.1286) (0.1278) 

LogBEXPi.j,t 
 

0.2196*** 0.1886*** 0.1892*** 0.1950*** 0.1995*** 0.2016*** 
 (0.0523) (0.0495) (0.0494) (0.0500) (0.0505) (0.0506) 

LogDISi.j
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