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1  Introduction and Literature 
Overview

Policymakers and researchers began to 
focus on the issue of Western European 
banks’ cross-border lending to Central, 
Eastern and Southeastern Europe 
 (CESEE) at the onset of the financial 
crisis. High net external liabilities of 
their banking sectors (see Walko, 2008) 
and economies made some CESEE 
countries vulnerable to negative spill-
overs, in particular following the bank-
ruptcy of Lehman Brothers on Septem-
ber 15, 2008. At the time, a key ques-
tion was whether Western European 
parent banks would roll over their ex-
posure to help mitigate the destabiliz-
ing effect of capital outflows and 
thereby contribute to avoiding balance-
of-payments and banking crises in 
 CESEE.

Several studies (see Berglöf et al., 
2009, as well as EBRD, 2009) came to 
the conclusion that the existence of 
 European banking networks in the 
 CESEE banking sectors was a crisis-
mitigating factor in the immediate 
post-Lehman period, as parent bank 
 financing remained stable and thus 
 attenuated negative capital flow dy-
namics. Similarly, Vogel and Winkler 
(2011) conclude that a higher share of 
foreign banks’ assets stabilized cross-
border flows in CESEE, in particular 
bank-to-bank lending, during the crisis. 
However, the authors argue that for-
eign banks did not stabilize cross-bor-
der bank flows to emerging economies 
in general during the global crisis. 
 CESEE might have been different in 
this respect due to its special context of 
European integration. Hermann and 
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Mihaljek (2010) study the nature of 
spillover effects in bank lending flows 
from advanced to emerging market 
economies. They conclude that the 
 decline in cross-border loans to CESEE 
was more limited during the 2007/08 
crisis period than the decline in cross-
border loans to Asia and Latin Amer-
ica, largely because of the high degree 
of financial integration in Europe and 
the CESEE region’s comparatively sound 
banking systems. Hoggarth et al. 
(2010) show that, inter alia, cross-bor-
der lending to banks fell more sharply 
than cross-border lending to nonbanks. 
However, they also note that cross-bor-
der intra-group lending held up better 
than lending to nonrelated banks. 
 Lahnsteiner (2011) concludes that capi-
tal outflows from CESEE banking sec-
tors were most pronounced in coun-
tries with a low level of foreign owner-
ship and in countries that had very large 
net external liabilities when the finan-
cial crisis deepened in the fall of 2008. 
Analyzing the relationships between 
adverse liquidity shocks to developed 
countries’ banking systems and loan 
supply in emerging markets across 
 Europe, Asia and Latin America, 
 Cetorelli and Goldberg (2010) argue 
that cross-border lending and internal 
capital markets are both channels for 
international shock transmission.

While the above-mentioned papers 
are based on aggregated data, De Haas 
and Van Horen (2011) use bank-level 
data on syndicated lending volumes 
from the time before and after the 
Lehman event. They focus on the role 

of information asymmetries and banks’ 
access to borrower information. Their 
dataset does not cover lending from 
parents to subsidiaries. They conclude 
that distance, experience and access to 
a network of domestic co-lenders stabi-
lized cross-border lending. In another 
paper based on bank-level syndicated 
lending data, De Haas and Van Horen 
(2012) find that banks that were hit by 
shocks (write-down of subprime assets, 
high roll-over needs, sharp decline of 
equity valuations) transmitted these 
shocks across borders via a reduction of 
cross-border lending. Turning to the 
parent bank-subsidiary relationship, 
Cetorelli and Goldberg (2011) examine 
how U.S. global banks’ intra-group 
lending was affected by the crisis. They 
differentiate between subsidiaries with 
respect to their function within the 
banking group and show that parent 
banks, when hit by a funding shock, 
 reallocate liquidity within the organi-
zation. Focusing on internal capital 
market dynamics, they do not analyze 
differences between lending to affili-
ated and nonaffiliated banks.

The lack of systematic, publicly 
available data on parent bank funding 
obviously represents a difficulty in ana-
lyzing the role the parent bank-subsid-
iary relationship plays in stabilizing 
 direct cross-border credit in turbulent 
times. In this paper, we aim to pin 
down this role for Austrian banks’ 
cross-border lending to banks and non-
banks in CESEE2. In doing so, our work 
contributes to the above-mentioned 
 literature by examining a dataset from 

2 Our sample includes the CESEE countries Albania, Bosnia and Herzegovina, Bulgaria, Belarus, Czech Republic, 
Estonia, Croatia, Hungary, Lithuania, Latvia, Moldova, Montenegro, FYR Macedonia, Poland, Romania, 
Serbia, Russian Federation, Slovenia, Slovakia, Turkey and Ukraine plus nine countries in Central Asia and the 
Caucasus, namely Armenia, Azerbaijan, Georgia, Kirgizstan, Kazakhstan, Mongolia, Tajikistan, Turkmenistan 
and Uzbekistan. Nevertheless, we will use the term “CESEE” for our sample for the sake of simplicity and to 
enhance the readability of our paper. The intention behind including countries in Central Asia and the Caucasus 
in our sample was to increase the number of observations. Yet, it should be noted that only a very small part of 
Austrian banks’ direct cross-border credit goes to borrowers in these countries.
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the Austrian Central Credit Register 
(CCR)3 that allows us to distinguish 
 between lending to affiliated entities 
(parent-subsidiary relationship) and 
nonaffiliated entities, both in the bank 
and nonbank sectors. On the basis of 
bank-level data, we econometrically 
analyze whether roll-over risks were 
lower for intra-group lending than for 
lending to nonaffiliated parties in the 
period from January 2008 through 
March 2009. While we cannot ade-
quately analyze the period before Janu-
ary 2008 due to data limitations, the 
available dataset is suited well for study-
ing the impact of the shock emanating 
from the collapse of Lehman Brothers 
in September 2008. As chart 1 shows, 
this period is particularly interesting as 
foreign banks started to reduce their 
external asset positions vis-à-vis banks 
and nonbanks in CESEE in the third 
quarter of 2008.

We hypothesize that during a finan-
cial crisis period, direct cross-border 
credit by Austrian banks is more stable, 

i.e. decreases less, vis-à-vis affiliated 
borrowers than vis-à-vis nonaffiliated 
entities. Lower information asymme-
tries between parent banks in Austria 
and their bank and nonbank subsidiar-
ies as well as parent banks’ willingness 
to guard their investments lead to a 
more stable provision of liquidity to 
 affiliated borrowers. Our econometric 
results show that while the outstanding 
credit vis-à-vis nonaffiliated banks and 
OFIs decreased significantly during the 
financial crisis, affiliated borrowers 
even experienced an increase in their 
liabilities to their Austrian parent 
banks.

This paper is structured as follows: 
In section 2 we describe the main fea-
tures of the CCR and how we construct 
our dataset. Section 3 provides a de-
scriptive overview of the data with a 
special focus on the developments of 
credit to affiliated and nonaffiliated 
borrowers. In section 4 we examine 
whether lending to affiliated entities 
differed significantly from lending to 
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Source: BIS locational statistics, table 6A.
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3 Puhr et al. (2009) also base their work on this data source and focus on the characteristics and determinants of 
Austrian banks’ direct cross-border credit to nonbanks. They find support for the relevance of geographic
proximity and conclude that direct lending seems to follow nonfinancial FDI by Austrian corporates in CESEE and 
CIS. They also highlight a complementary effect between direct (i.e. by Austrian headquarters) and indirect (i.e. 
by local subsidiaries) cross-border lending.
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nonaffiliates after the collapse of 
Lehman Brothers. We present the 
 results of differences-in-differences and 
cross-sectional regressions based on 
bank-level data. Section 5 summarizes 
the main findings and discusses the re-
lated policy implications.

2 Data

The primary data source of this study is 
the Austrian Central Credit Register 
(CCR), which is administered by the 
Oesterreichische Nationalbank (OeNB). 
All credit and financial institutions4 as 
well as all insurance companies estab-
lished in Austria and all Austrian 
branches of foreign credit institutions 
are obliged to submit data on major 
credit exposures to this register ac-
cording to Article 75 Federal Banking 
Act.5 The purpose of the CCR is to 
provide quick and accurate information 
about major borrowers’ lines of credit 
and actual credit drawdowns based on 
the sum of borrowing reported by 
credit and financial institutions as well 
as insurance companies.

The CCR provides detailed infor-
mation on Austrian banks’ credit expo-
sures vis-à-vis individual domestic and 
foreign borrowers. The reporting obli-
gation is triggered if the exposures and 
liquidity facilities vis-à-vis a single obli-
gor (including lending commitments), 
the ownership interests, interbank ex-
posures, securitized exposures and 
other credit derivatives attributable to 
such obligor reach or exceed a total of 

EUR 350,000. Banks have to split the 
reported data into on-balance sheet 
items, i.e. securitized and nonsecuri-
tized lending, as well as off-balance 
sheet items, which comprise exposures 
arising from off-balance sheet transac-
tions6 and counterparty default risk 
arising from derivatives.7

This study focuses on exposures re-
ported on balance by banks.8 Lines of 
credit that are not drawn have to be re-
ported off balance and are therefore not 
included in our dataset. Furthermore, 
we deduct ownership interests because 
this subitem does not constitute a com-
mon credit position. The total credit 
amount is calculated as follows: 

Total credit amount = Exposures to be 
 reported on the balance sheet – Ownership 
 interests

Exposures arising from off-balance 
sheet transactions are generally not 
taken into account in this study because 
such positions (e.g. bank A guarantees 
claims of bank B on an obligor in 
Ukraine) do not entail a liquidity trans-
fer to a borrower in CESEE. The local 
credit exposures, i.e. indirect cross-
border credit, of Austrian banks’ sub-
sidiaries are not taken into account, 
 either. By focusing on direct cross-
border credit, this analysis concentrates 
on the specific part of Austrian banks’ 
business that is associated with capital 
flows from Austrian banks to the 
 CESEE countries.

4 Austrian branches of EU Member State credit institutions pursuant to Article 9 Federal Banking Act.
5 The reporting of major credit exposures is regulated by the Austrian Federal Banking Act (Bankwesengesetz – 

BWG), the Major Loan Reporting Regulation (Großkreditmeldungs-Verordnung – GKMVO) and the Regulation 
on the International Exchange of Data from the Central Credit Register (Verordnung über den internationalen 
Austausch von Daten der Großkreditevidenz). Pursuant to Article 75 para 1 Federal Banking Act (Federal Law 
Gazette No. 141/2006), credit and financial institutions as well as contract insurance undertakings are required 
to report information on their exposure to single obligors to the OeNB on a monthly basis.

6  Exposures arising from off-balance sheet transactions pursuant to Annex 1 to Article 22 Federal Banking Act.
7 Counterparty default risk arising from derivatives pursuant to Annex 2 to Article 22 Federal Banking Act and 

from credit derivatives (Article 22 para 5 nos 2 to 4 Federal Banking Act).
8 I.e. credit institutions only; all other financial institutions and insurance companies are excluded.
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On the creditor side, our data cap-
ture major credit exposures of banks 
located in Austria, including foreign 
credit institutions’ Austrian branches 
and subsidiaries. However, we do not 
include the Austrian branches and sub-
sidiaries of foreign banks headquar-
tered in CESEE. Our dataset covers 
 every bank that reported credit expo-
sures to borrowers in CESEE during 
the review period (January 2008 to 
August 2011). The spectrum of banks 
included in the sample ranges from 
larger banks that hold the bulk of credit 
exposure to CESEE borrowers (three 
banks on average held about 50% of the 
total CESEE exposure in the review 
period) to small and medium-sized 
banks that mainly lend to neighboring 
countries (see Puhr et al., 2009). 

On the borrower side, the recipi-
ents of direct cross-border credit are 
split into groups and the total credit 
amount is aggregated.9 First, we distin-
guish between credit to banks and 
credit to nonbanks. As this study fo-
cuses on intra-group credit transac-
tions, further differentiations have to 
be made in the segment of credit to 
banks. Direct cross-border credit to 
banks is split up into credit to banks’ 
own subsidiaries (intra-group expo-
sures), credit to subsidiaries of other 
Austrian banks and credit to other
(foreign-owned) banks. Regarding the 
nonbank segment, we differentiate 
 between other financial institutions 
(OFIs), nonfinancial corporates (NFCs) 
and the public sector. Within the non-
bank segment (OFIs and NFCs, respec-
tively), we make a further distinction 
between exposures to entities owned 
by Austrian banks, entities owned by 
Austrian enterprises, and other enter-

prises. Within the entities owned by 
Austrian banks, a differentiation can be 
made between exposures to Austrian 
banks’ own subsidiaries (intra-group 
exposures) and exposures to subsidiar-
ies of other Austrian banks. While 
banks’ subsidiaries (banks and non-
banks) are identified on the basis of 
whether there is a control relationship 
between the respective Austrian bank 
and the obligor, the definition “major-
ity-owned by Austrian corporates” 
takes the holding company structure 
into account. If the majority of holding 
companies (number of holding compa-
nies > 70%) of a CESEE company are 
located in Austria, the company itself 
falls into the category “majority-owned 
by Austrian corporates.”

Our dataset contains gross posi-
tions vis-à-vis each recipient group. 
The database does not allow for taking 
into account credit running from 
 CESEE entities to Austrian banks, 
which could be particularly relevant for 
banks in CESEE that have a liquidity 
surplus. Therefore, we focus on gross 
positions. 

Over the last decade, the CCR was 
subject to several revisions of data re-
porting standards. A major revision 
took place in January 2008. As a conse-
quence of this revision – most impor-
tantly – banks were required to report 
short-term interbank lending held in 
settlement accounts (i.e. lending that is 
not based on a credit agreement) if 
 another type of credit line had been 
 extended to the same counterparty 
(bank). As short-term interbank credit 
exposures make up a substantial part of 
total cross-border credit, we decided to 
focus on the period from January 2008 
to August 2011. Since the April 2011 

9 The data sources for building the borrower groups are the master data of each borrower (company name, company 
ID, company country of origin, commercial register number, economic sector, legal form) and the group of 
connected clients (pursuant to Article 27 paras 4 and 4.a Federal Banking Act) reported by each creditor.
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revision, banks have been required to 
report short-term interbank credit ex-
posures, irrespective of the existence 
of other claims on the same counter-
party. Furthermore, banks have started 
to report long-term interbank lending 
as a separate position. To obtain time-
consistent data series, credit exposures 
that were reported only according to 
the April 2011 revision were deducted 
from the total credit amount analyzed 
in this study. 

The dataset on direct cross-border 
credit is denominated in euro. How-
ever, no currency breakdown is avail-
able for major credit exposures in the 
CCR. In order to adjust data for ex-
change rate changes, additional data 
from the OeNB’s monetary statistics 
were used. For these statistics, banks 
have to report the currency decom-
position of their cross-border credit 
 volumes at the aggregation level of 
banks and nonbanks. The OeNB’s mon-
etary statistics cover the following 
 currencies: euro, U.S. dollar, Swiss 
franc, Japanese yen, Canadian dollar, 
Norwegian krona, Australian dollar as 
well as all non-euro area EU curren-
cies. The currency structure of Austrian 
banks’ cross-border credit to CESEE 
countries varies widely across coun-
tries. The euro dominates credit expo-
sures to most countries, but the U.S. 
dollar (in particular with respect to 
credit to the CIS countries), Swiss 
franc, Japanese yen as well as local cur-
rencies have considerable shares in the 
currency structure of cross-border 
credit to some other countries. To 
 adjust for exchange rate changes, the 
monetary statistics data were matched 
with the primary data from the CCR in 
the following way:
1.  On the basis of each creditor’s indi-

vidual currency breakdown ob-
tained from the OeNB’s monetary 
statistics, we calculated, for each 

bank, the share of each currency 
position in the credit exposures to 
banks and nonbanks.

2.  We then took these calculated cur-
rency shares and split the credit ex-
posures obtained from the CCR 
into their currency components. As 
the data from the OeNB’s monetary 
statistics are available on the level of 
banks and nonbanks only, we as-
sume that the shares are equivalent 
in the subsegments. For example, 
credit exposures in the segment 
“credit to subsidiaries” are split up 
into their currency components 
 using the same currency decompo-
sition as for credit exposures in the 
segment “credit to other banks.”

3.  Finally, we calculated data series at 
constant, i.e. January 2008, ex-
change rates. At each point in time 
and for each available non-euro cur-
rency component, we calculated the 
equivalent amount in the original 
currency (e.g. from euro back to 
U.S. dollar) and then recalculated 
the euro amount with the respec-
tive January 2008 exchange rate 
(e.g. from U.S. dollar to euro).

3  Descriptive Analysis

Before turning to the empirical analysis 
of bank-level data, we take a closer look 
at the aggregated data to get first in-
sights into the main features of our 
 dataset.

3.1  Direct Cross-Border Credit by 
Country

According to our data source, total 
outstanding credit by Austrian banks 
vis-à-vis all borrowers in CESEE aver-
aged EUR 113 billion in the review 
 period from January 2008 to August 
2011. Following an increase up to the 
third quarter of 2008, the total credit 
stock tended to decline (see chart 2). 
With an average share of 10% to 15% 
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in total credit per country over the 
 review period, the top recipient coun-
tries were Romania, Croatia, Hungary 
and Slovenia. Poland, the Czech 
 Republic, Russia, Ukraine and Slovakia 
each made up 4% to 8% of Austrian 
banks’ total direct cross-border credit 
on average, while Bulgaria, Turkey, 
Bosnia and Herzegovina, Serbia and 
Kazakhstan accounted for 1% to 3%. 
The share of all other countries in our 
sample was below 1%.

Austrian banks are important cred-
itors for the CESEE region and their 
cross-border credit volumes are of 
macroeconomic relevance for many 
CESEE economies. Austrian banks’ 
share in CESEE countries’ total exter-
nal debt was highest in Croatia (39% on 
average), Slovenia (27%) and Romania 
(21%) and stood between 10% and
15% in the Czech Republic, Hungary, 
Slovakia and Bulgaria. In all other 
countries, Austrian banks had a share 
of less than 10% in total external debt. 
External credit provided by Austrian 
banks can be considered substantial 
also in terms of some countries’ GDP. 
In Croatia and Slovenia, Austrian 
banks’ direct cross-border credit ac-
counted for more than 30% of GDP 

over the review period. In Hungary, 
Romania and Bulgaria, Austrian banks’ 
cross-border credit made up 10% to 
16% of GDP; in the Czech Republic, 
Ukraine and Latvia, the ratio was be-
tween 5% and 10%. These figures un-
derpin the importance of avoiding 
sharp fluctuations in the outstanding 
direct cross-border credit stock as 
these could have severe macroeconomic 
consequences. In this context, cross-
border coordination initiatives such as 
the Vienna Initiative can play an impor-
tant stabilizing role.

The recipient structure shows that, 
on average, 90% of Austrian banks’ di-
rect cross-border credit to CESEE was 
granted to the private sector, and of 
these 90%, 52% were granted to banks 
and 48% to nonbanks.

3.2  The Importance of Intra-Group 
Credit

A large part of Austrian banks’ direct 
cross-border credit to the private sec-
tor goes to affiliated entities.

3.2.1 Intra-Group Credit to Banks

In fact, intra-group lending – i.e. par-
ent banks providing funding to their 
subsidiaries – dominates Austrian 
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banks’ lending to banks in CESEE. 
 Direct cross-border lending to banks’ 
own subsidiaries in CESEE accounted, 
on average, for 85% of total outstand-
ing credit vis-à-vis banks in the region 
over the review period. Another 4% 
was lent to subsidiaries of other Austrian 
banks, which can partly be explained 
by the lending activities of (regional) 
banks operating within the Raiffeisen 
and Volksbank credit cooperatives or 
savings bank sector that lend to CESEE 
subsidiaries of the sector’s CESEE 
headquarters. This part of direct cross-
border lending to subsidiaries of other 
Austrian banks might be virtually re-
garded as intra-group lending. Please 
note that we will apply a strict defini-
tion of affiliation and only treat banks’ 
own subsidiaries as affiliates (both in 
the case of banks and nonbanks). An 
 average of 11% of Austrian banks’ 
 direct cross-border lending to banks 
was directed to other (foreign-owned) 
banks. 

Looking at developments over time, 
the most important observation is that 
the share of direct cross-border lending 
to banks’ own subsidiaries increased 
from about 74% in early 2008 to 87% 
in mid-2009. This increase was mir-
rored by a decline of direct cross-bor-
der lending to all other banks (subsid-
iaries of other Austrian banks and for-
eign-owned banks) from about 26% to 
13% over the same period. Since then, 
the composition of direct cross-border 
credit to banks has remained relatively 
unchanged. In absolute terms (see 
chart 3), our data show that credit ex-
posures vis-à-vis banks’ own subsidiar-
ies increased from January to Decem-
ber 2008. This means that subsidiaries 
 received additional funds from their 
parent banks in the months following 
the bankruptcy of Lehman Brothers. In 
January 2009, the credit volume 
granted to banks’ own subsidiaries 
started to decline. Credit to all other 
banks was relatively stable before the 
collapse of Lehman Brothers, but 
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 declined immediately afterwards and 
continuously before stabilizing in 2010.

It is worth noting that the share of 
short-term (less than one year) inter-
bank lending held in settlement ac-
counts (i.e. lending that is not based on 
credit agreements) in Austrian banks’ 
total amount of credit to banks is con-
siderable, particularly within the seg-
ment of credit to banks’ own subsidiar-
ies. On average, short-term interbank 
lending amounted to 23% of total 
credit to banks over the review period. 
Within the segment of credit to banks’ 
own subsidiaries, its share was 26%. By 
contrast, only about 7% of cross-
border credit to subsidiaries of other 
Austrian banks and to other foreign-
owned banks were granted in the form 
of short-term interbank lending. It 
should be noted, however, that until 
April 2011 banks were only required to 
report short-term interbank lending if 
another type of credit line had been 
 extended to the same counterparty 
(bank). The fact that the CCR did not 

record information on all short-term 
interbank credit exposures is more rel-
evant for nonaffiliated banks as in the 
case of subsidiaries usually other types 
of credits are granted as well. Despite 
data limitations, it is worth noting that 
from August 2008 to April 2009 short-
term interbank lending to banks’ own 
subsidiaries declined by 24%, while 
short-term interbank lending to other 
banks dropped by about 90% and only 
made up about 1% of total credit to 
banks from the second quarter of 2009 
through the fourth quarter of 2009 (see 
chart 4). This means that after the 
bankruptcy of Lehman Brothers, short-
term interbank lending to banks’ own 
subsidiaries held up much better than 
short-term interbank lending to nonaf-
filiated banks. 

3.2.2 Intra-Group Credit to Nonbanks

Our data reveal that a substantial part 
of cross-border credit to nonbanks is 
directed to affiliates, in particular to 
OFIs. On average, 80% of Austrian 
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banks’ direct cross-border credit to 
OFIs was granted to their own subsid-
iaries (primarily to leasing companies). 
Moreover, 4% of Austrian banks’ di-
rect cross-border credit to OFIs went 
to subsidiaries of other Austrian banks 
and 1% to subsidiaries of Austrian cor-
porates. On average, only 15% of di-
rect cross-border credit to OFIs were 
granted to entities which are not major-
ity-owned by Austrian banks or corpo-
rates. In line with the development of 
lending to banks, the share of lending 
to banks’ own OFI subsidiaries rose 
from 74% in early 2008 to 80% in mid-
2009 at the expense of the share of 
lending to other nonaffiliated OFIs, 
which fell from 26% to 20%. From 
mid-2009 to the end of our review 
 period, the composition of direct cross-
border credit to OFIs only changed 
marginally.

Focusing on the development of the 
absolute volumes of credit to banks’ 
own OFI subsidiaries versus those of 
credit to all other types of OFIs, it is 
interesting to see that credit to banks’ 
own subsidiaries gradually rose until 
summer 2009, while credit exposure 

to nonaffiliated OFIs declined gradu-
ally over the review period (see chart 5).

For NFCs, the share of Austrian 
banks’ cross-border credit to affiliated 
entities is obviously much smaller than 
for OFIs, as NFC activities are not 
 usually part of banks’ business models. 
Yet, lending to corporates that are 
 majority-owned by Austrian banks is 
not negligible, as it accounted for about 
10% of average cross-border lending to 
corporates, of which 40% went to 
banks’ own NFC subsidiaries and 60% 
to NFC subsidiaries of other Austrian 
banks. Many of these bank-owned 
NFCs are active in the real estate sec-
tor. 14% of Austrian banks’ direct 
cross-border credit to NFCs were allo-
cated to Austrian corporates’ NFC sub-
sidiaries, while the bulk (76% on aver-
age) was granted to foreign-owned 
NFCs.

In the case of NFCs, interestingly, 
both cross-border credit to banks’ own 
subsidiaries and cross-border credit to 
other NFCs – i.e. entities that are not 
affiliated to the respective Austrian 
creditor bank – did not decline after 
the collapse of Lehman Brothers, but 
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only stagnated in late 2008 (see 
chart 5). 

4 Empirical Analysis
We examine whether the stability of 
cross-border lending differs in depen-
dence of the relationship between the 
lending bank and the borrower, i.e. in 
dependence of whether bank and bor-
rower are affiliated or not. We regard 
the bankruptcy of Lehman Brothers as 
an external shock that affected all 
 borrowers regardless of their affiliation 
and which marks the point in time 
when the financial turmoil spilled over 
from mature economies to emerging 
markets. To compare credit to Austrian 
banks’ affiliates and credit to nonaffili-
ated borrowers before and after the 
bankruptcy of Lehman Brothers, we 
first apply a difference-in-differences 
(DID) model. 

4.1  Difference-in-Differences (DID) 
Model

In a DID analysis, two groups are com-
pared at two points in time: the treat-
ment group and the control group, be-
fore and after a treatment. Thus, the 
DID methodology allows for drawing 
conclusions about the impact of a treat-
ment while controlling for a potential 
selection bias (significant pre-treatment 
differences between the treatment and 
control groups) and a general time 
trend for both groups. In our setting, 
the two groups to be compared are the 
borrowers in CESEE that are affiliated 
to Austrian banks (i.e. banks’ subsid-
iaries, OFIs or NFCs that are fully or 
majority-owned by Austrian banks) and 

those that are not affiliated. Both 
groups experienced the collapse of 
Lehman Brothers as a common exter-
nal shock. We are interested in whether 
this shock had different effects on lend-
ing to the two groups. Econometri-
cally, our test can be written as

creditijt = βijt = βijt 1  = β1  = β · affiliateij + βij + βij 2  + β2  + β · lehmant +
+β3 +β3 +β · (affiliateij * lehmanij * lehmanij t ) + σt ) + σt i + μj + μj + μ  + εj + εj ijt

(1)

The dependent variable credit is the ln
of the average outstanding credit of 
bank i (= 1,…,392)10 vis-à-vis borrowers 
in country j (= 1,…,30) before and after 
the bankruptcy of Lehman Brothers 
(time t = 1,2). The period before the 
 collapse of Lehman Brothers covers the 
time from January 2008 through 
 August 2008, and the period after the 
collapse of Lehman Brothers covers the 
time from October 2008 through 
March 2009. We select the observed 
time periods in such a way that they 
cover approximately the same length of 
time and exclude other events that 
might have a divergent impact on both 
groups, like the Vienna Initiative.11

Lehman is a dummy variable that equals 
zero for observations in the period 
 before the bankruptcy of Lehman 
Brothers and one for those in the  period 
after. 

Affiliate is a dummy variable that 
equals one if the borrower in country j 
is affiliated to the lending bank (fully or 
majority-owned) and zero otherwise. 
We expect β1β1β  to be positive as Austrian 
banks’ external position is higher, on 
average, vis-à-vis affiliates than vis-à-vis 
nonaffiliates, and β2β2β  to be negative as 

10 Our sample includes all banks located in Austria that were involved in cross-border lending to CESEE during the 
observation period.

11 The Vienna Initiative was initiated in early 2009. As part of the overall balance-of-payments support to five 
countries (Bosnia and Herzegovina, Hungary, Latvia, Romania and Serbia) where IMF-EU support programs 
were in place, parent banks publicly committed to keeping their overall exposure stable and recapitalizing their 
subsidiaries if necessary. Parent banks signed the first of the relevant commitments in March 2009 ( for Romania 
and Serbia). Commitments for other countries were signed in the subsequent months.
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the collapse of Lehman Brothers was 
followed by a significant decline in 
cross-border bank lending. 

Our main interest is in β3β3β , the coef-
ficient estimate of the interaction term. 
It provides information on whether 
lending to affiliated entities differed 
significantly from lending to nonaffili-
ates after the collapse of Lehman Broth-
ers, accounting for the overall change 
in cross-border lending (DID of out-
standing credit). We hypothesize that 
the reduction of cross-border lending
is lower vis-à-vis affiliated entities such 
as bank subsidiaries, OFIs and NFCs 
owned by Austrian banks than vis-à-vis 
nonaffiliated borrowers. We see the 
following two reasons for this assump-
tion (see also Vogel and Winkler, 2011): 
First, information asymmetries be-
tween parent banks based in Austria 
and their subsidiaries and other affili-
ated borrowers in CESEE are lower 
than between lending Austrian banks 
and nonaffiliated borrowers and there-
fore, during times of increased uncer-
tainty, Austrian banks are more likely 
to lend to their affiliates than to non-
affiliated borrowers. Second, Austrian 
parent banks are likely to provide 
 liquidity support to their subsidiaries in 
times of financial and economic dis-
tress as they will seek to guard their in-
vestments. Therefore, we expect β3β3β  to 
be positive. With δi and μjμjμ  we control j we control j
for time-invariant bank and country 
characteristics such as type of bank, 
ownership, bank size, country size, 
geographic distance to Austria, etc. εijt
is the error term. Note that this esti-
mation is carried out separately for each 
borrower group, i.e. banks, OFIs and 
NFCs. 

We observe that, on average, the 
outstanding credit of Austrian banks’ 
vis-à-vis affiliated banks and OFIs is 
higher than vis-à-vis unaffiliated enti-
ties (table 1). As expected, after the 

collapse of Lehman Brothers, outstand-
ing credit is significantly lower than be-
fore, but only for nonaffiliated borrow-
ers. Banks and OFIs that are fully or 
majority-owned by Austrian banks 
even record an increase in their out-
standing liabilities vis-à-vis Austrian 
banks (as the coefficient estimate of the 
interaction term more than offsets the 
coefficient estimate of the lehman 
dummy). In terms of economic signifi-
cance for lending to banks and OFIs we 
observe that before the Lehman event, 
outstanding credit to affiliates was, on 
average, 272% (banks) and 141% (OFIs) 
higher than the average outstanding 
credit to nonaffiliated borrowers. After 
the Lehman event, outstanding credit 
to nonaffiliated borrowers was, on av-
erage, 32% (banks) and 44% (OFIs) 
lower than before. For affiliated bor-
rowers, it was about 90% higher than 
for nonaffiliates and around 60% higher 
than before the Lehman bankruptcy. 

For credit to NFCs, we observe a 
different pattern. While the volume of 
credit to affiliates, on average, was 
139% lower than that of credit to non-
affiliated borrowers, outstanding credit 
was significantly higher after the bank-

Table 1

The Stability of Credit Relationships − DID Analysis

Banks OFIs NFCs

Affiliate 2.7243 *** 1.411 *** –1.3868 ***
(0.3951) (0.3194) (0.4693)

Lehman –0.3193 ** –0.4441 ** 0.3322 ***
(0.145) (0.2007) (0.1128)

Affiliate x Lehman 0.9185 ** 0.9104 ** 0.6939
(0.384) (0.3592) (0.5112)

Bank-specific fixed effects yes yes yes
Country-specific fixed effects yes yes yes
Adjusted R-squared 0.477 0.447 0.359
Number of observations 1,100 622 1,890

Source: Authors’ calculations.

Note:  The dependent variable is the ln of the average outstanding credit of an Austrian bank vis-à-vis a borro-
wer group in the host country either for the period January to August 2008 (lehman=0) or for the 
 period October 2008 to March 2009 (lehman=1). *, ** and *** indicate statistical signif icance at the 
10%, 5% and 1% level, respectively. Robust standard errors are given in parentheses below. 
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ruptcy of Lehman Brothers and did not 
significantly differ in terms of stability 
across the two groups.

While the DID analysis allows us to 
examine the time dimension together 
with the differences between affiliated 
and nonaffiliated borrowers, this ap-
proach suffers from some drawbacks. 
By including fixed effects, we are able 
to control for time-invariant bank and 
country characteristics. However, 
countries and banks may have been hit 
differently by the financial crisis – a 
time-variant effect that would impact 
cross-border lending. Therefore, we 
further added a variable for GDP devel-
opments to the above estimations, 
which left the results unchanged (not 
reported). As we use anonymized 
credit data, we cannot take into ac-
count time-variant bank-level variables 
to measure the extent to which banks 
were hit by the crisis. Thus, we cannot 
rule out a potential omitted variable 
bias. To deal with this issue, we also es-
timate a cross-sectional regression. 

4.2 Cross-Sectional Analysis

We make use of an identification strat-
egy suggested by Khwaja and Mian 
(2008) and recently adopted by Ce-
torelli and Goldberg (2010) as well as 

De Haas and Van Horen (2011). This 
approach exploits the structure of data 
on borrowers that have liabilities vis-à-
vis different banks and banks that have 
claims on several borrowers. The de-
pendent variable is the change in out-
standing cross-border credit, measured 
as the difference between the average 
outstanding credit in the months before 
the collapse of Lehman Brothers (i.e. 
January through August 2008) and the 
average outstanding credit in the 
months after the collapse of Lehman 
Brothers (i.e. October 2008 through 
March 2009) for each bank-borrower 
relationship in our sample. We deduct 
the average outstanding credit before 
the Lehman event from the average 
outstanding amount after the Lehman 
event to obtain Δcredit. Thus, a negative 
value for our dependent variable indi-
cates a decrease in credit while a posi-
tive value indicates that outstanding 
credit increased over the observation 
period. As we take the ln of average 
credit, the first difference gives us 
 approximately the percentage change in 
outstanding credit of bank i vis-à-vis 
borrowers in country j. In our estima-
tion we include bank- and country-spe-
cific fixed effects that neatly control for 
all (time-variant and time-invariant) 
unobservable bank and country specif-
ics. These include e.g. the extent to 
which banks and borrowers were hit by 
the financial crisis, and allow us to 
 isolate loan supply and loan demand 
 effects. Thus, we can focus on the char-
acteristics of bank-borrower relation-
ships (e.g. affiliation) and their impact 
on the stability of cross-border credit. 
Our econometric model is

Δcreditij = β*affiliateij = β*affiliateij ij + δij + δij i + μj + μj + μ  + εj + εj ij (2)

Looking at the estimations for the dif-
ferent borrower groups, the positive 
coefficients of the dummy variable 

Table 2

The Stability of Credit Relationships − Cross-Sectional 
Analysis

Banks OFIs NFCs

Affiliate 1.2662 *** 1.0696 *** 0.8351 *
(0.4221) (0.3548) (0.4975)

Bank-specific fixed effects yes yes yes
Country-specific fixed effects yes yes yes
Adjusted R-squared 0.238 0.262 0.153
Number of observations 550 311 945

Source: Authors’ calculations.
Note:  The dependent variable is the difference between the ln of the average outstanding credit of an 

 Austrian bank vis-à-vis a borrower group in the host country before the bankruptcy of Lehman
Brothers (January through August 2008) and after (October 2008 through March 2009). *, ** and 
*** indicate statistical signif icance at the 10%, 5% and 1% level, respectively. Robust standard errors 
are given in parentheses below.
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“affiliate” indicate that outstanding “affiliate” indicate that outstanding “affiliate”
credit decreased significantly less (or 
even increased) vis-à-vis affiliated bor-
rowers across all borrower groups than 
vis-à-vis nonaffiliates (table 2). The es-
timates for banks and OFIs exceed one 
and thus confirm the results of the DID 
analysis that affiliated banks and OFIs 
seem to experience an increase in 
cross-border credit during the obser-
vation period rather than a decrease 
like their nonaffiliated counterparts. 
On average, affiliated banks (OFIs) 
 record an increase in outstanding liabil-
ities of 26% (7%) of the amount of the 
decrease experienced by their counter-
parts which are unaffiliated to the 
 respective lending banks. NFCs fully
or majority-owned by Austrian banks 
 record a decrease in outstanding liabili-
ties that is 84% lower than that of the 
nonaffiliated corporates.

In addition to the affiliation be-
tween Austrian banks and borrowers in 
CESEE, we also test for other charac-
teristics of bank-borrower relation-
ships: We examine whether the pres-
ence of a bank subsidiary stabilized 
 direct cross-border credit to OFIs and 
NFCs in the respective country, as the 
presence of a subsidiary could reduce 
the information asymmetries between 
the Austrian bank and the foreign non-
bank borrower. However, we do not 
find support for such a stabilizing 
 effect. Moreover, we test whether bank 
borrower groups (affiliates and nonaf-
filiates) that receive a larger share of  total 
cross-border credit from an Austrian 
bank experience lower instability. Again, 
we do not find a significant impact. 
 Finally, including those variables in the 
above estimations does neither change 
the size and significance of the coeffi-
cients nor does it lead to a substantial 
increase in the explanatory power of 
the models.

5 Concluding Remarks
During the past decade, countries in 
the CESEE region experienced a steady 
increase in cross-border credit. Our 
paper focuses on direct cross-border 
credit granted by Austrian banks, 
which belong to the main creditors to 
the CESEE region. For some of the 
 CESEE countries, liabilities vis-à-vis 
Austrian banks have reached substantial 
levels when measured as a share of total 
debt or compared to GDP. To our 
knowledge, this is the first paper that 
examines differences between direct 
cross-border lending to affiliates and 
direct cross-border lending to nonaffil-
iates, both in the bank and nonbank 
sectors. Our datasource is the Austrian 
Central Credit Register. We highlight 
that a large part of Austrian banks’ 
cross-border credit goes to affiliated 
borrowers, i.e. entities that are fully
or majority-owned by the lending 
 Austrian banks.

At the core of this study, we exam-
ine whether affiliation, i.e. full or ma-
jority ownership of the borrower by 
the lending Austrian bank, reduced 
roll-over risks in the period from Janu-
ary 2008 through March 2009. Hence, 
we cover the period during which the 
global financial crisis spilled over to 
CESEE after the bankruptcy of Lehman 
Brothers. More specifically, we com-
pare two periods: the period before 
the Lehman event, i.e. January through 
August 2008, and the period after-
ward, i.e. October 2008 through March 
2009. On the basis of our unique data 
on affiliated and nonaffiliated borrower 
groups, we find that credit between 
lenders and affiliated borrowers was 
more stable than between non affiliates. 
While the literature on capital flows 
often assumed that parent bank funding 
was an important factor that helped 
 increase the stability of cross-border 
lending during the crisis, our dataset 
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enables us to pin down this issue em-
pirically for Austrian banks’ direct 
cross-border credit vis-à-vis borrowers 
in CESEE. Our findings support the 
hypothesis that lower information 
asymmetries and the efforts of parent 
banks to provide a stable source of 
funding for their subsidiaries were 
 effective mechanisms in stabilizing cross-
border credit during times of financial 
distress.

In general, the CESEE countries 
have improved their external position 
since the deepening of the financial cri-
sis in 2008/09. However, the fact that 
some countries’ external liabilities are 
still high continues to contribute to 
their external vulnerability. Hence, a 
continued roll-over of direct cross-bor-
der credit would be an important con-
tribution to macrofinancial stability in 
CESEE. In late 2011, market partici-
pants became increasingly concerned 
that the European Banking Authority’s 
recommendation to raise banks’ risk-
weighted capital ratio12 (European 

Banking Authority, 2011) could lead to 
a reduction of direct cross-border 
credit, including credit to CESEE. 
From the CESEE region’s perspective, 
it is important that parent banks – as 
recommended by the European Bank-
ing  Authority – use private sources of 
funding to strengthen their capital 
 levels (including retained earnings, 
 reduced bonus payments, new issu-
ances of common equity and other 
 liability management measures) and do 
not achieve the required capital ratios 
through an excessive reduction of 
 direct cross-border credit. More re-
cently, within the framework of the 
 Vienna Initiative 2.0, home and host 
country officials as well as private sec-
tor banks agreed on principles how to 
avoid disorderly deleveraging in CESEE 
in March 2012 (EBRD, 2012). More 
specifically, the agreement aims to bet-
ter coordinate banking sector regula-
tion and supervision and to contain 
negative spillovers between the euro 
area and CESEE.
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