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Abstract 

What are the drivers of the large Target2 (T2) balances that have emerged in the 
European Monetary Union since the start of the financial crisis in 2007? This paper 
examines the extent to which the evolution of national T2 balances can be statistically 
associated with cross-border financial flows and current account (CA) balances. In a 
quarterly panel spanning the years 1999 to 2012 and twelve countries, it is shown that 
while the CA and the evolution of T2 balances were unrelated until the start of the 2007 
financial crisis, since then, the relation between these two variables has become 
statistically significant and economically sizeable. This reflects the partial “sudden stop” 
to private sector capital that funded CA imbalances beforehand. I next examine how 
different types of financial flows have evolved over the last years and how this can be 
related to the evolution of T2 balances. While changes in cross-border positions in the 
interbank market are associated with increasing T2 imbalances, cross-border inter-office 
flows between banks belonging to the same financial institution have reduced T2 
imbalances. Flows to the banking sector that originate from private investors and non-
financial firms are large in magnitude, but are only weakly correlated with the evolution 
of T2 balances; changes in banks’ holdings of foreign government debt and deposit 
flows are strongly correlated with the post-2007 evolution of T2 balances. Overall, these 
findings point to a sizeable transfer of risk from the private to the public sector within T2 
creditor nations the via the use of central bank liquidity. 

  

                                                           
1 This working paper is a preliminary version of a paper prepared for the 57th Panel Meeting of Economic Policy, April 2013. 
The author thanks Andreas Fischer, Adriel Jost, Sébastien Kraenzlin, Philip Sauré, and especially Daniel Heller, Philip Lane, 
and an anonymous referee of the working paper series at the Swiss National Bank for comments and suggestions, and 
Laurence Wicht for excellent research assistance. The views presented are solely those of the author and do not necessarily 
reflect those of the Swiss National Bank. 
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1. Introduction 
Cross-border money flows within the European Monetary Union (EMU) are to a large 

extent processed via the Target2 (T2) payment system.2 With this system, the European 
Central Bank (ECB) keeps track of these cross-border flows in its accounting system. The 
net amounts of these flows are called T2 balances. 

Until the start of the financial crisis in 2007, these balances were small in magnitude 
(when compared to the GDP of the euro area) and reflected mostly cross-country differences 
in payment habits.  

Since mid-2007, however, this has changed as the magnitude of T2 balances has risen 
dramatically. For instance, the T2 balance of the Bundesbank had reached a surplus of EUR 
751 billion at the end of August 2012, roughly equal to 30% of Germany’s annual GDP. The 
Banca d’Italia, which had only a negligible T2 balance until June 2011, had a T2 deficit of 
EUR 289 billion by August 2012. Within the same time span, the Banco de España’s T2 
deficit rose from EUR 47 billion to EUR 434 billion. 

These developments have sparked a heated discussion regarding the underlying reasons 
for the emergence of the sizeable T2 imbalances and the appropriate policy reactions. The 
majority of central bankers, policymakers, and academics sees the large T2 balances as 
reflecting the substantial differences in the stability of the financial system across euro area 
member countries and the resulting funding problems for the banking systems in T2 deficit 
countries. Some observers – most notably Sinn (2011), Sinn and Wollmershaeuser (2011), 
and to some extent also Weidman (2012) – however argue that the T2 balances are also a 
consequence of current account (CA) imbalances. Moreover, the Bundesbank, in its 
Monthly Report in March 2012, asserts that the large increase in its T2 balance “reflects 
both the continued tension in the EMU financial markets and the balance of payments 
disequilibria within the euro area” (see Bundesbank (2012, p. 15)). 

After providing some institutional background about the T2 system, this paper examines 
empirically whether and to what extent cross-border financial flows and CA balances are 
correlated with the evolution of T2 Balances. The starting point of this paper is a panel 
estimation, which is the first regression-type analysis in this literature. 

A first result of this estimation is that while the evolution of CA balances was entirely 
unrelated to the evolution of T2 balances before the onset of the financial crisis in August 
2007, thereafter, the correlation between these two time series became both statistically and 
economically significant. 

As this result reflects correlations but not causal relationships, it has to be interpreted with 
care; however, this change in the correlation is hard to reconcile with the view that CA 
imbalances in the euro area are generally financed via the T2 system; rather, the change in 
the correlation is consistent with the fact that the financing of CA deficits changed with the 
onset of the financial crisis: whereas CA deficits were financed by private capital flows 
before 2007, private capital flows partly stopped. Since banks in CA deficit countries 
consequently began drawing more liquidity from their national central banks, large T2 

                                                           
2 According to the ECB’s Target Annual Report 2011, 91% of the total value of payments in large-value euro payment systems 
was done via the Target 2 system (see European Central Bank (2011)). 
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imbalances arose (the possibility of such events has been pointed out by Garber (1999 and 
2010)). 

Given this possible interpretation of the change in the correlation between T2 and CA 
balances reflecting a “sudden stop” that followed the extraordinary boom in capital flows 
during the pre-crisis period (see Lane (2012)), I next examine how different types of 
financial flows have evolved with the onset of the crisis and how this can be related to the 
evolution of T2 balances. 

I first break down the evolution of private capital flows using the IMF’s balance of 
payments statistics, finding that neither portfolio or direct investments, nor reserve accounts 
or financial derivatives can explain the stop in private capital flows. Rather, the vast 
majority of this stop can be attributed to the “other” category in the balance of payments 
statistics.3 Among other things, this category includes changes in positions on both secured 
and unsecured interbank markets, as well as deposit flows, i.e. it mainly comprises financial 
flows between commercial banks. 

To arrive at a better understanding of how banking sector capital flows have evolved, I 
next rely on the Bank for International Settlement’s (BIS) locational and consolidated 
banking statistics, which also include the positions of the banking sector vis-à-vis foreign 
governments and nonfinancial firms. I discuss, in turn, the role of cross-border positions 
between banks, of cross-border credit positions between the nonfinancial private sector and 
banks, and of positions of banks vis-à-vis foreign governments.  

The biggest driver of financial flows are deposit flows of private investors and non-
financial firms, but these are only weakly correlated with the evolution of T2 balances. By 
contrast, changes in the cross-border positions of the national banking systems (i.e. 
interbank markets), as well as changes in banks’ holdings of foreign government debt have 
markedly contributed to the evolution of T2 balances. I also document that T2 imbalances 
were somewhat reduced by the presence of banks with establishments in several countries 
that transferred funds to bank establishments in troubled markets. 

I conclude with the implications of these findings as regards appropriate policy 
recommendations. 

2. The Target2 System: Institutional Background 
Before examining the reasons that led to large T2 imbalances over the last few years, it is 
crucial to keep in mind two features of the institutional setup of the T2 system. The first is 
that the T2 system is exclusively a payment system. The second is that some kind of 
balances must be allowed for in order to make the euro area a federal monetary union and 
that T2 balances are merely the bookkeeping manifestation of this prerequisite. 

The T2 system is a payment system. It links the central bank accounts of the commercial 
banks of the European Union with each other. Domestic payments are booked in T2 through 

                                                           
3 The “other” category also includes changes in T2 balances. The sentence refers to the “other” component minus the change in 
the T2 balances. 
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the respective national central bank (NCB). Cross-border payments are booked through the 
NCB of the sender, the ECB, and the NCB of the recipient.4  

More concretely, assume that a private customer transfers euros from her Greek to her 
German bank account. This transfer is debited from her bank’s account with the Bank of 
Greece and then credited to her bank’s account with the Bundesbank. As each euro in the 
national banking system is a liability for the respective central bank, the liabilities side of 
the Bank of Greece’s (BoG) balance sheet is then “too small” and that of the Bundesbank’s 
balance sheet “too large”. T2 balances adjust for these discrepancies: the Bundesbank holds 
a claim against the ECB as an asset; the BoG has a liability of the same amount vis-à-vis the 
ECB. 

European Union member that are not part of the Euro area have to repay net outflows at the 
end of each business day, i.e. they can never accumulate negative T2 balances. For example, 
following a large scale outflow of capital from Denmark to the Euro area, the Danmarks 
Nationalbank would either use Euros from its reserves or issue Kronas to buy Euro on the 
foreign exchange market in order to net these outflows. 

Within a federal monetary union, balances of some form in the payment system must be 
allowed as otherwise it is not possible to guarantee the free movement of capital. The reason 
for this is that, in a monetary union, no single NCB can print money to net its payment 
system balance. If balances had to be netted periodically and an NCB had run out of foreign 
exchange reserves, no international transfers could be made from that country, i.e. the 
monetary union would in effect cease to exist. Within the euro area, the individual NCBs are 
thus not required to net their T2 balances. 

It is important to note that T2 balances only arise owing to the federal structure of the ECB 
and the European System of Central Banks. Rather than money being issued centrally to 
commercial banks, this is done via the NCBs. If the ECB were to directly issue money to 
commercial banks in exchange for eligible collateral, “balances” of NCBs would never 
arise. The economic reality that commercial banks in peripheral Europe rely heavily on 
central bank financing would of course be completely unaltered by this change of how 
liquidity is distributed. 

T2 balances are thus the bookkeeping manifestation of the intrinsic need to allow for 
unlimited balances in a federal monetary union.5  

When these balances become large in magnitude as is currently the case, this signals 
underlying differences in the use of central bank liquidity by commercial banks across the 
euro area member countries. 

A country’s cumulative T2 balance is equal to the cumulative net outflows of central bank 
liquidity to other euro area members. Net outflows, in turn, can be the result of either real 
transactions (imports which also affect the current account) or financial transactions (an 
investor transferring funds, which does not affect the current account). In practice, T2 
balances will be small and temporary relative to outstanding liquidity-providing refinancing 

                                                           
4 In theory, banks that have establishments in multiple countries can choose to go through any of the NCBs their 
establishments are located in, but in practice, each establishment typically goes through the domestic NCB. 
5 Other forms of balances would be possible; for example, the ECB could daily net each NCB’s T2 balance and credit/debit the 
netted amount from/to a different system. Carrying over the T2 balances is merely the most practical solution. 



5

 
operations, as long as the private sector rebalancing of flows through the money market and 
alike functions: banks that receive net inflows, i.e. that would hold non-remunerated excess 
reserves, will place them with outflow banks and receive a market interest rate. However, if 
banks with outflows do not have access to the excess reserves of the other banks, they will 
then have to rely increasingly on funding from their NCB.6  

The current full allotment policy of the ECB allows the banking system of euro zone 
member countries to draw extremely large credit volumes during episodes of financial 
crisis; via the T2 system, banks can use the borrowed liquidity throughout the euro area 
without any restrictions (this possibility was first pointed out in Garber (1999 and 2010)). 
Indeed, as brought to public attention by Sinn (2011), T2 imbalances have become 
pronounced over recent years. Figure 1 presents the evolution of T2 balances up to March 
2012. Germany and the Netherlands are currently the two largest creditors. Their balances 
are almost completely offset by Greece, Ireland, Italy, Portugal, and Spain (GIIPS). 

 

Figure 1: Target2 data are from the “Euro Crisis Monitor” of the Institute for Empirical 
Economic Research at the University of Osnabrueck. Accessed on 12 June 2012. “GIIPS” 
refers to the sum of the T2 balances of Greece, Ireland, Italy, Portugal, and Spain. 
  

                                                           
6 In normal times, the ECB provides liquidity equal to the aggregate minimum reserve requirements of the banks in the 
Eurosystem. It remunerates these balances up to the required minimum reserve, but not beyond. Thus, each bank has an 
incentive to hold exactly the minimum (which was actually the case up to the crisis). If a bank has more cash inflows than 
outflows at the end of the day, it will lend the amount above the required minimum in the money market. Conversely, if a bank 
has more outflows than inflows it will borrow the difference in the money market. Owing to this arrangement, no money can 
leave the banking system and overall, the difference between net outflows and net inflows must be zero. 
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3. Proximate and Ultimate Causes of T2 Imbalances: the Current 
Debate 
While, in principle, T2 balances can 
arise from either real transactions or 
financial transactions,7 most 
researchers and policymakers agree 
that T2 imbalances are caused by 
differential liquidity and funding 
conditions across the banking 
system in the euro area, and only a 
few hold the view originally 
purported by Sinn (2011), that T2 
balances are directly driven by the 
financing of CA imbalances via 
ECB refinancing. 

Before digging into this debate, it is worth 
highlighting the common starting observation of both schools of thought: T2 balances are 
unambiguously related to central bank refinancing operations. For example, Figure 2 
presents the Greek case. The blue line plots the total refinancing volume of Greek private 
banks with the Bank of Greece, while the red line plots the T2 balance of the BoG (this 
figure is inspired by Neumann (2011)).  

Most of the ECB’s overall central bank liquidity provision currently goes to banks located in 
peripheral Europe. Figure 3 shows the share of liquidity provision in the euro area to the 
national central banks of Greece, Italy, Ireland, Spain, Portugal, Germany, and the other 
member states combined. At the end of 2011, the T2 deficit countries accounted for around 
80% of the demand for ECB liquidity. 

 

Figure 3: From Bindseil et al (2012) 
                                                           

7 Note that T2 balances can also arise for other reasons. For example, Austria – due to its large tourism industry – is a major 
net recipient of banknotes, so that the Austrian National Bank (OeNB) has to issue fewer banknotes than it would be entitled to 
under the ECB capital key. The Austrian T2 balance tends to be negative, but this is nearly exactly offset by the OeNB’s 
claims against the ECB from non-allocated banknotes (see Jobst et al. (2012)). 

Figure 2: Compiled by Author  
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While there is agreement on the link between a country’s T2 balance and the extent to which 
the banking system draws on central bank liquidity provision, the underlying ultimate reason 
why banks require this liquidity is heavily debated.  

Sinn (2011), Sinn and Wollmershaeuser (2011), and Bundesbank (2012) argue that at least 
some of the increasing T2 imbalances mirror the persistent intra-European CA imbalances, 
i.e. the fact that the European periphery is currently financing both consumption and 
investment partly via the ECB. According to this argument, the banking flows are the results 
of underlying real transactions. Going back to the example of a private customer transferring 
euros from her Greek to her German bank account, the underlying assertion of Sinn (2011) 
and Sinn and Wollmershaeuser (2011) is that in many cases this transaction reflects the 
payment for a previous import from Germany to Greece, for example an imported car. 

The empirical evidence for and against such arguments is only of anecdotal and graphical 
nature (see, among many others, Sinn and Wollmershaeuser (2011), Buiter et al. (2011 a, b 
and c), Bornhorst and Mody (2012), Jobst et al. (2012), and Bindseil and Koenig (2012)). 
The latter studies graphically interpret the evolution of T2 and CA time series as either 
evidence for or against the importance of CA imbalances for T2 imbalances.  

Figure 5 from Bornhorst and Mody 
(2012) highlights an exemplary 
argument brought forward against the 
importance of the CA for T2 
imbalances. The figure compares the 
change in the Bundesbank’s T2 claims 
(red line) to the current account (blue 
line) of Germany vis-a-vis Greece, 
Ireland, Italy, Portugal, and Spain. 
There seems to be no close 
correspondence between the two time 
series (see also Buiter et al (2011 a, b and 
c) and Bindseil and König (2012) for 
similar arguments). 

4. Insights from a Panel Analysis 
Despite the fact that views are very split on whether CA imbalances or financial flows are 
driving T2 balances, the literature has not yet offered any systematic regression-type 
analysis of this issue. This section thus examines the evolution of T2 balances across both 
countries and time, and evaluates how this evolution can be related to the evolution of CA 
imbalances and financial flows.8 

It should also be noted that such an econometric analysis cannot establish causality, as it can 
only demonstrate the extent to which the timing of certain balances coincides with the 

                                                           
8 Portes (2009) argues that large current account imbalances were the major underlying cause of the financial crisis because 
large swings in cross-border financial flows put the financial intermediation process under stress and hence generate the 
conditions that lead to crisis. The same argument can be made regarding the current account imbalances in the euro area, which 
probably contributed to the creation of the European debt crisis. However, in this study I will take the two recent crises as a 
given, and focus instead on examining the narrower question of how financial flows and the current account co-evolve given 
that a crisis has emerged. 

 

Figure 4: from Bornhorst and Mody (2012) 
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evolution of T2 imbalances. The analysis of this section thus has only a modest primary 
goal: it aims at establishing whether the respective time series are statistically significantly 
correlated, whether the magnitudes of the correlations are economically important, and 
whether the correlation structure changed with the onset of the financial turmoil in 2007.9 

To fix ideas regarding the interpretation of the uncovered coefficients, it is useful to start 
with the balance of payments identity relating the current account CA and the financial 
account FA (sometimes also referred to as the capital account).10 For every country c and 
every period of time t, it is true that 

 (1), 

where the balancing item  captures errors and omissions in the current and financial 
accounts. 

The FA is equal to the change in total foreign ownership of domestic assets minus the 
change in domestic ownership of foreign assets. For the analysis at hand, it is useful to split 
the FA into the private sector FA (PFA) and the government sector FA (GFA). Changes in 
T2 balances are included in the GFA; for example, an increase in the T2 claims of de 
Nederlandsche Bank is recorded as a capital export in the Dutch balance of payments. 

Further splitting the government account into changes in the T2 balance ( ) and other 
changes in the government’s net foreign asset positions ( , which includes the 
official reserve account and intra-Eurosystem claims other than T2 balances), it holds that 

 (2). 

In theory, if the errors and omissions were negligible and all the variables on the right-hand 
side (RHS) of equation (2) were known precisely, any change in a country’s T2 balance 
could be fully accounted for by the country’s current account, net private capital exports, 
and government capital exports from other sources (see also Bundesbank (2012) for a 
related discussion). 

However, even aside from the existence of sizeable errors and omissions, especially during 
times of financial crisis,11 this pure accounting exercise is not a useful one as it does not add 
to our understanding of the underlying causes of the development of the individual elements 
on the right-hand side of equation (2). 

Rather, what is of interest are the relationships between these elements and the likely 
reasons for such relationships. Consider, for example, a regression of the type 

                                                           
9 It is important to keep this modest goal of the analysis in mind when interpreting the analysis below. Words such as 
“explains” or “drives” refer to the statistical correlation between variables, but do not imply an economic interpretation that 
argues in a specific direction of causality. There exist multiple economic interpretations of the relationships uncovered below. 
10 Note that I refer to a broad concept of the FA. The IMF has adopted a different definition, in which the "financial account" is 
a separate entry into the balance of payments than the “capital account”. More specifically, the IMF uses the term “capital 
account” to designate a small subset of particular financial transactions that are included in the definition of the FA in the 
present paper. 
11 Regarding errors and omissions, substantial efforts have been devoted to accurately capturing valuation effects in the current 
account following the pioneering work of Lane and Milesi-Ferretti (2001, 2002, and 2004)). Still, owing to the difficulty of 
valuing ever more complex structured products, considerable fluctuations in the value of international asset positions are not 
accurately captured in international current account data. This problem may have been especially pronounced during the two 
recent crises, which strongly affected the value of structured products. Gourinchas and Rey (2007) document that the riskiness 
of international investments differs strongly across countries, so that also the errors and omissions may systematically differ 
across countries during financial turmoil (Lane and Milesi-Ferretti (2011) further document the cross-country incidence of the 
global crisis). 
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  (3) 

If the estimated coefficient  is equal to 1, this means that none of the other variables on the 
right-hand side of equation (2) adjusts when a country’s CA is smaller or larger than zero 
and, consequently, capital is exported or imported via the use of central bank liquidity (and 
thus visible in the T2 system) in response to a CA surplus or deficit. If the estimated 
coefficient is smaller than one, this means that other variables – most likely private capital 
exports – adjust whenever CA imbalances arise. If private capital flows fully offset the CA, 
the estimated coefficient  is equal to 0. 

This study thus first investigates the degree to which CA deficits have been financed by the 
private sector, and also whether the relationship changed with the onset of the financial and 
European debt crises. Since I do find that, with the European debt crisis, the relationship 
between the current account and T2 balances changed substantially, in the second step of the 
analysis I dissect the kind of private investment flows that are correlated to the evolution of 
T2 balances. 

4.1. Data Description 

For this paper, a dataset covering the quarterly evolution of T2 balances, CA balances, 
financial account statistics, various financial flows, and refinancing operations since the 
advent of the euro in 1999 is assembled. The quarterly panel dataset spans Q1 1999 to Q1 
2012 and 12 countries (all euro zone members publishing T2 balances on a quarterly basis). 

I collect quarterly information on the CA and the FA, as well as various subcomponents, 
from the balance of payments statistics (BOPS) of the IMF. Information on the evolution of 
the national T2 balances is taken from the “Euro Crisis Monitor” of the Institute for 
Empirical Economic Research at the University of Osnabrueck (see Steinkamp and 
Westermann (2012)); these data are in turn collected from the NCBs, where T2 balances are 
recorded under “claims/liabilities on the Eurosystem“ of individual central banks of the euro 
area countries. 

I also collect data on bilateral financial flows from the consolidated banking statistics of the 
BIS. From this dataset, I use the consolidated international claims of BIS reporting banks, 
foreign and international claims on an immediate borrower basis, and the sectoral 
breakdown (banks, public sector, and non-bank private sector). Additionally, since the 
consolidated banking statistics do not include inter-office positions (positions between 
affiliated bank establishments located in different countries), those are obtained from the 
BIS locational banking statistics. I include international bank positions by nationality, and 
claims and liabilities on related foreign offices from the latter data series. Last, monthly total 
deposit liabilities in the euro area by non-monetary financial institutions (excluding central 
government) are collected as a measure of private sector deposit flows.12 

4.2. Central Bank Refinancing and T2 Balances 

Before discussing whether financial flows or the CA are driving T2 balances, it is worth 
examining whether T2 balances are indeed closely related to central bank refinancing 
operations, defined as the monthly claims of central banks on monetary institutions. 

                                                           
12 See http://sdw.ecb.europa.eu/browse.do?node=2019191. 
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Table 1 documents that the link between central bank refinancing operations and T2 
balances is statistically highly significant and economically important. All estimations in 
Table 1 present random effect panel estimations that relate the quarterly change in a 
country’s T2 balance to the quarterly change in the volume of refinancing operations carried 
out at the respective NCB. 

In column (1), the sample covers all quarters from the beginning of 1999 to the first quarter 
of 2012. The dependent variable is the quarterly (q/q) change in a country’s T2 balance and 
the independent variable is the q/q change in the refinancing volume at the NCB. The 
coefficient is estimated at –0.445, implying that if the refinancing volume at one NCB 
increases by EUR 1 billion, this is on average associated with the country’s T2 balance 
decreasing by EUR 445 million. Column (2) documents that this relationship has not 
changed since the start of the financial crisis. In this estimation, the sample period is 
restricted to Q3 2007 to Q1 2012, resulting in a coefficient of –0.413. 

The data used in columns (1) and (2) are measured in billions of euros, and the regression 
coefficients are thus heavily influenced by the bigger countries, most notably Germany. In 
columns (3) and (4), therefore, I repeat these specifications but normalize both the change in 
the T2 balance and the refinancing volume by GDP. To make sure that this normalization 
does not itself drive changes in dependent and independent variables, the normalization is 
done using pre-crisis (2007) GDP rather than current GDP.  

The relationship between T2 balances and refinancing operations is even stronger when 
evaluated as a fraction of GDP. When estimated over the entire sample in column (3), the 
coefficient of –0.519 implies that if refinancing operations at the NCB increase by 1% of 
GDP, the country’s T2 balance decreases by 0.519% of GDP. Nearly the same relationship 
between T2 balances and refinancing operations is found when restricting the sample to the 
post-crisis period.13 

 
 

                                                           
13 When evaluating T2 balances and refinancing operations in terms of GDP, Luxembourg is excluded from the analysis as the 
country’s T2/GDP ratio is a clear outlier. 

(1) (2) (3) (4)
Model Name: Nominal, Nominal, Normalized by Normalized,

Full Sample from Q3 07 2007 GPD from Q3 07

Sample Period: Q1 99 -Q1 12 Q3 07 - Q1 12 Q1 99 -Q1 12 Q3 07 - Q1 12

Dependent Variable:

Q/Q ch. Refinancing Volume -0.445*** -0.413***
reported by NCB [0.032] [0.048]

Q/Q ch. (Ref. Volume/ 07 GDP) -0.519*** -0.512***
[0.042] [0.064]

Observations 595 227 555 208
Number of Countries 12 12 11 11
R-Square (within) 0.241 0.244 0.222 0.237
R-Square (between) 0.243 0.606 0.0882 0.175
R-Square (overall) 0.238 0.259 0.219 0.232
Standard errors in brackets; *** p<0.01, ** p<0.05, * p<0.10

(1)&(2) q/q ch. T2 Balance in EUR (3)&(4) q/q ch. (T2 Balance/2007 GDP)

Table 1 - Refinancing Operations and T2 Balances (RE Panel Estimations)
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4.3. CA Balances and T2 Balances 

I next investigate the degree to which CA deficits have been financed by the private sector, 
and also whether the relationship changed with the onset of the financial and the European 
debt crises. 

Figure 5 documents the relationship between the CA balance and the evolution of the T2 
balance. The figure presents a scatter plot relating the quarterly change in a country’s T2 
balance to its quarterly CA balance. If euro area periphery countries are currently financing 
their CA deficit via the ECB, a negative CA should be associated with a negative change in 
the country’s T2 balance. Indeed, the correlation between the CA and the change in the T2 
balance is highly significant in both economic and statistical terms. The coefficient of the 
displayed regression line is estimated at +0.335. If one were to interpret this coefficient as 
reflecting a causal relationship, for Greece, which ran an average quarterly CA deficit of 
EUR 5.4 billion during 2010 and 2011, this would imply that the country’s CA deficit 
during that time increased its T2 balance by EUR 1.8 billion (=0.335 x 5.4) each quarter. 
The CA deficit would thus “account” for around one-quarter of the total increase in the 
country’s T2 deficit (on average EUR 7 billion per quarter during 2010 and 2011). 

Table 2 documents that the relationship between the CA balance and the evolution of the T2 
balance is both statistically and economically significant for a range of robustness tests. In 
columns (1) to (5) of Table 2, the dependent variable is the quarterly change in the country’s 
T2 balance and the independent variable includes the quarterly CA balance. 

Column (1) presents a random effects panel estimation reproducing the fitted line in Figure 
5. The regression coefficient is estimated at 0.335 and is highly significant. 

 

Figure 5: Sample of 573 quarterly observations from Q1 1999 to Q4 2011 in the 12 original 
euro area members; data from IMF IFS. 
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An important concern with Figure 6 and column (1) is that these correlations are driven only 
by time-invariant cross-country differences. For example, Germany had a positive CA 
balance throughout nearly the entire sample, and its T2 balance grew most of the time. On 
the contrary, Greece had a negative CA balance while its T2 balance continued to decrease.  

Thus, the correlation presented in column (1) could be entirely driven by the fact that 
countries are different; it is much stronger evidence for the argument that CA imbalances 
“cause” T2 claims if the precise timing of the two series also correlates within each 
country.14 

Column (2) thus documents that the evolution of a country’s T2 balance can actually be 
tracked well by the precise timing of changes in the CA balance for that country. For this, 
country fixed effects are added to the estimation, which absorb country-specific averages. 

                                                           
14 The importance of this concern is also documented by the high between-R^2 compared to the low within-R^2, i.e. most of 
the model’s explanatory power is driven by the variation across countries rather than the variation over time within each 
country. 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Model Name Baseline Country (1) from Q3 (1) before Q3 same as (5) same as (2) Normalized (7) from Q3 (7) before Q3 same as (8) same as (8) (11) incl.

Characterst ics 2007 onwards 2007 & 3 Lags & 7 Lags by GDP 2007 onwards 2007 & 2 Lags & 7 Lags Lux

Estimation Type RE Panel FE Panel RE Panel RE Panel RE Panel RE Panel RE Panel RE Panel RE Panel RE Panel RE Panel RE Panel
Sample Period: Q3 07-Q1 12 Q1 99-Q3 07 Q3 07-Q1 12 Q3 07-Q1 12 Q1 99-Q1 12 Q1 99-Q3 07

Dependent Variable

Quarterly CA in Euro 0.335*** 0.256*** 0.575*** 0.006 -0.416 0.102
[0.061] [0.097] [0.110] [0.061] [0.317] [0.481]

1 Quarter Lag -0.199 -0.320
[0.353] [0.597]

2 Quarter Lag 0.151 0.261
[0.350] [0.602]

3 Quarter Lag 1.088*** 1.499***
[0.323] [0.510]

4 Quarter Lag -0.801
[0.529]

5 Quarter Lag 0.113
[0.628]

6 Quarter Lag -0.037
[0.635]

7 Quarter Lag -0.201
[0.493]

Quarterly CA/ 2007 GDP 0.374*** 0.756*** -0.041 0.775* 1.009 0.182
[0.105] [0.228] [0.058] [0.457] [0.707] [1.099]

1 Quarter Lag -0.526 -1.268 -3.694***
[0.466] [0.779] [1.132]

2 Quarter Lag 0.180 0.585 2.903**
[0.473] [0.809] [1.187]

3 Quarter Lag 0.310 0.096 0.003
[0.469] [0.763] [1.176]

4 Quarter Lag -0.299 -1.068
[0.749] [1.155]

5 Quarter Lag 0.975 5.245***
[0.818] [1.198]

6 Quarter Lag -0.561 -3.520***
[0.825] [1.209]

7 Quarter Lag 0.215 1.514
[0.744] [1.165]

Sum of Coefficients 0.624*** 0.615*** 0.739*** 0.752*** 1.564***
[0.108] [0.111] [0.242] [0.246] [0.459]

Observations 573 573 216 345 216 216 534 198 325 198 198 216
Number of Groups 12 12 12 12 12 12 11 11 11 11 11 12
R-Square (within) 0.0123 0.0123 0.0113 1.74e-05 0.0495 0.0675 0.00630 0.00698 0.00231 0.0134 0.0202 0.126
R-Square (between) 0.867 0.867 0.901 0.0121 0.894 0.904 0.552 0.543 0.0325 0.558 0.577 0.420
R-Square (overall) 0.0505 0.0505 0.113 2.39e-05 0.190 0.206 0.0234 0.0530 0.00152 0.0605 0.0686 0.173
Standard errors in brackets; *** p<0.01, ** p<0.05, * p<0.10

Table 2 - Are  T2 Balances Driven By Current Account Imbalances?

Statistics For Cummulative Dynamic Impact of CA

(1) to (5): Quarterly Ch. T2 Balance in Euro (6) to (9): Q. Ch. of (T2 Balance/GDP)
(1)&(2): Q1 99-Q1 12 (10)-(12) Q3 07-Q1 12
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The remaining variation is that, over time, both the CA and changes in the T2 balance 
fluctuate around the country-specific mean. Also when accounting for country 
characteristics, the estimated coefficient of the CA is highly significant and economically 
large, at 0.256. A Hausman test does not reject the null hypothesis that the random effects in 
column (1) are correlated with the errors. Thus, the remainder of Table 2 continues with 
random effects estimations. 

It is likely that the correlation between the current account and T2 balances intensified 
during the crisis. Indeed, column (3) reproduces the specification of column (1), but the 
sample only starts in Q3 2007. The coefficient of CA balances increases markedly compared 
to the estimation spanning the entire sample (from 0.335 to 0.575). 

The estimation in the pre-crisis subsample column (4) even documents that the entire 
correlation displayed in column 1 can be attributed to the post-crisis period. In column (4), 
the sample is restricted to the pre-crisis period, resulting in an insignificant and 
economically small coefficient. 

Columns (3) and (4) present two important findings regarding the financing of CA 
imbalances via the use of central bank liquidity. First, there is no evidence that central bank 
liquidity had financed CA imbalances before the financial crisis (see (4)). Second, the 
coefficient of 0.575 in (3) is consistent with the interpretation that at the current juncture 
over half of CA imbalances are being financed by central bank liquidity. 

The structural break in the correlation between CA and T2 balances implies that the way CA 
deficits are financed changed with the financial crisis, and that private financing was 
substituted by public funding via the T2 system. This raises the immediate question of what 
kind of changes in private sector capital flows took place with the onset of the financial 
crisis, a question that will be answered in the next section. 

Before that, however, it is worth establishing the robustness of the correlation between CA 
and T2 balances in the post-crisis sample. Columns (5) and (6) document that the impact of 
CA imbalances on the rate of T2 accumulation is somewhat larger when the estimation 
allows for a lagged impact of the CA on the T2 balance. In both specifications, the sample is 
restricted to the post-crisis sample. Column (5) extends the analysis to the one-year horizon 
and adds the first, second, and third lags of the CA to the estimation of column (3). Column 
(6) adds a further four lags to the estimation of column (3). The total dynamic impact of a 
CA balance is reported at the bottom of Table 2 and is equal to 0.624 for the case of 3 lags 
and 0.615 for the case of 7 lags. 

The coefficient of the CA balance increases slightly when all variables are normalized by 
GDP. Both when evaluating the full sample (column (7)) or the post-Q3 2007 sample 
(column (8)), the coefficient is larger than when evaluating the non-normalized relationship 
(compare to columns (1) and (5) respectively). Again, it is found that the relationship 
between the CA and T2 balances was insignificant before the crisis (see column (9)).  

Similarly, when allowing for the CA balance to affect the T2 balance with a lag (from (10) 
onwards; all use post-crisis sample), the coefficients are larger when evaluating normalized 
versus non-normalized variables (compare (5) and (6) to (10) and (11)). Column (12) 
documents the effect of including Luxembourg in the estimation. The latter inclusion greatly  
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increases the estimated coefficient (compare (11) and (12)), but graphical inspection 
indicates that Luxembourg is an outlier and should not be included in this analysis. 

5. The Shift in Financing of CA Balances 

5.1. Overall Importance of the Shift to Central Bank Liquidity Financing 

The change in the coefficient of Table 3 implies that the onset of the financial crisis 
caused CA balances to be financed differently. The overall importance of this shift is 
documented in the upper and lower panels of Figure 6, which displays the cumulative 
evolution of the financial and current account for the last decade. 15 

For Figure 6, I create two subgroups of countries. The first is the group of large T2 
creditors and is termed “FGLN” as it comprises Finland, Germany, Luxembourg, and the 
Netherlands. The second includes the group of large T2 debtors and is termed “GIIPS” as it 
comprises Greece, Ireland, Italy, Portugal, and Spain. This sample split thus excludes 
Austria, Belgium, and France, whose T2 balances have not changed drastically over the last 
few years. For both groups, I construct the cumulative CA, the cumulative change in the T2 
balance, and the cumulative FA minus the T2 balance starting from the beginning of 2002. 

The bold line in the upper plot of Figure 6 displays the cumulative CA since the start of 
2002 for the FGLN group. The total colored area represents the cumulative FA since the 
start of 2002 for the same group of countries.16 This area is split into the blue area, 
representing the cumulative change in the T2 balance, and the red area, representing other 
financing of the FA. The lower plot of Figure 6 presents the same time series for the GIIPS 
group of T2 debtors. 

As is evident from these two plots, the onset of the financial crisis brought about a change 
in the way the CA imbalances in the euro area were financed. Whereas in the years leading 
up to August 2007, T2 balances did not accumulate, because private capital inflows to the 
GIIPS group more or less exactly offset the CA deficit of this group, while capital outflows 
from the FGLN group more or less offset the CA surplus of this group.  

With the onset of the financial crisis, private capital flows suddenly stopped and even 
reversed somewhat. Since the CA reacted much less to the financial crisis, this resulted in a 
net financing need in the GIIPS group of countries, which led to the banking system 
drawing liquidity from national central banks, and thus to negative T2 balances. Mirroring 
this development, T2 balances in the FGLN group turned positive.17 

5.2. A Closer Look at the Financial Account  

Which kinds of changes in financial flows are behind the shift from private to public 
financing of CA deficits? I first present an overview of the large investment patterns in the 
data that are behind the switch, documented above, from private to public financing using 

                                                           
15 Lane et al (2011A) document the global drying-up of private capital flows during the financial crisis, while Brutti and Sauré 
(2012) document the renationalization of the European banking industry during the financial and European debt crisis. 
16 Because of errors and omissions and lags in reporting, the sum of the constructed FA balances does not align exactly with 
the cumulative CA balance. 
17 See Merler and Pisani Ferry (2012). For a related observation for Germany, see Bundesbank (2012) and Whelan (2012). 
Note that in Figure 6, EU/IMF assistance programmes are included in the red area measuring the cumulative change in GIIPS 
Private Claims; at  the end of 2011, the latter amounted to around 30% of GDP in Greece, around 15% of GDP in Portugal, and 
around 10% in Ireland (0 in Spain and Italy; see Merler and Pisani Ferry (2012). 
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the IMF’s Balance of Payments Statistics (BOPS). The BOPS database includes information 
on a country’s CA and FA, and it also splits the FA data into the main categories. 

The upper and lower panels of Figure 7 split the FA into changes in portfolio investment 
and direct investment capital flows, changes in reserves and financial derivatives, and 
“other”. As the “other” category includes T2 balances, I present the evolution of “other” 
capital flows minus the change in the T2 balances. As in Figure 6, I again present the 
cumulative evolution since the start of 2002.  

The upper panel of Figure 7 presents the evolution of private capital outflows for the 
FGLN group. The total colored area is equal to the (negative) cumulative FA minus the 
change in T2 balances.  

For the FGLN group, the entire decrease in the flow of private sector capital can be traced 
back to the “other minus T2” category of capital flows (“other” is equivalent to the “Other 
Investment” category in the IMF’s BOPS, minus the change in T2 balances). Capital flows 
from portfolio and direct investment exports from the FGLN group actually increased 
somewhat during the financial crisis. Whereas this group was receiving net capital inflows 
in these categories before the crisis, it became a net exporter in late 2009. While it is unclear 
how much of these developments are due to valuation effects rather than actual flows, there 
is definitely no evidence that portfolio and direct investment flows suddenly dried up in the 
wake of the crisis. Also, changes in official reserves or changing positions in financial 
derivatives (blue area) do not seem to be the reason for the drying-up of private sector 
financing. 

For the GIIPS group too (see lower panel), the whole of the sudden stop in private capital 
inflows can be traced back to changes in “other minus T2” balances. 

The “Other Investment” category in the IMF BOPS statistics “includes all financial 
transactions not covered in direct investment, portfolio investment, or reserve assets (see 
IMF (2012, p. 95).” Among other things, this category includes changes in positions on both 
secured and unsecured interbank markets, as well as deposit flows, i.e. it mainly comprises 
financial flows between commercial banks. I next take a close look into which kind of 
banking flows changed with the onset of the crisis. 
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Figure 7: Evolution of Private Capital Flows 
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5.3. The Role of Banking Sector Positions for Cross-Country Financial 
Flows and T2 Balances 

Against the backdrop of the above findings, it is of particular interest to evaluate how and 
which bank financial flows changed with the onset of the financial crisis and how this 
change correlates with T2 balances. 

In this section, I thus use additional data from the consolidated and locational banking 
statistics of the BIS. The advantage of these data is that they include positions of the 
national banking system against sectors (banks, non-bank private sector, public sector), thus 
enabling me to better trace the exact source of the sudden stop.18 

I discuss, in turn, the role of cross-border positions between banks, cross-border credit 
positions between the nonfinancial private sector and banks, and positions of banks vis-à-vis 
foreign governments. 

Again, the results of the regression estimated in this section have to be interpreted with care. 
The coefficients do not reflect causal relationships; as is clear from the accounting identity 
laid out above, in an accounting sense any type of financial flow has a 1-to-1 impact on T2 
balances. Rather, the estimation results reflect the endogenous response of both changes in 
T2 balances and the specific financial flows to economic shocks. Understanding this 
endogeneity, how it is different for different types of financial flows, and how it has evolved 
over time can enhance our understanding of the sudden stop that led to the swelling of T2 
balances. 

5.3.1. The Role of Cross-Border Bank Flows 

Regarding cross-border positions between banks, columns (1) to (3) of Table 3 examine the 
role of the cross-border interbank market, that is, the changes in positions between banks 
that are not affiliated and that are also located in different countries. I use the change in a 
country’s cross-country interbank claims and liabilities from the BIS consolidated banking 
statistics. 

A positive change in a country’s net interbank claims is expected to be associated with a T2 
deficit as it is equivalent to a capital outflow. Such a change either reflects that domestic 
banks have higher claims against the foreign counterparties or that foreign banks have lower 
claims against domestic counterparties. Both can only be achieved by funds being 
transferred abroad, i.e. by capital outflows. 

Column (1) investigates the relationship between quarterly changes in T2 balances as the 
dependent variable and quarterly changes in net cross-country interbank claims as the 
independent variable. The latter are defined as the difference between the change in claims 
(e.g. a change in the amount that Dutch banks are owed by banks located in any other 
country of the world) and liabilities (e.g. a change in the amount that Dutch banks 
themselves owe banks located in any other country of the world). 

                                                           
18 The BIS consolidated banking statistics do include information on foreign claims of banks headquartered in country A on the 
three sectors in country B for every given point in time. However, when it comes to changes in these positions, the banking 
statistics cannot discern valuation effects from portfolio flows. For a discussion of these limitations, see pp. 16-17 in BIS 
(2011). 
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The estimation in the full sample yields a coefficient of –0.122, i.e. on average an increase 
in net cross-border interbank claims of EUR 1 billion is associated with a decrease in the T2 
balance by EUR 122 million. Columns (2) and (3) document that the correlation between T2 
balances and such positions has intensified since Q3 2007. While the coefficient between 
the two series is estimated at –0.064 in the period before this date (see column (2)), it is 
more than double in magnitude (0.157, see (3)) thereafter. 

Columns (4) and (5) allow for the magnitude of the coefficient of changes in external 
interbank liabilities and changes in interbank claims to differ, and include both these 
variables as independent variables. As expected, changes in claims have a negative 
coefficient, while changes in liabilities have a positive coefficient. 

While the interbank market has thus contributed to the drying-up of private capital flows in 
the euro area, the latter has been stabilized by the presence of banks with establishments in 
several countries.  

In addition to using the cross-border interbank market, European banks also transfer funds 
between the various offices located in different countries. The resulting positions are 
collected in the BIS locational banking statistics under the heading “inter-office claims and 
liabilities”. 

Columns (6) to (10) examine the correlation between T2 balances and such inter-office 
flows, documenting their stabilizing role for the European financial system. Columns (6) to 
(8) include changes in the net inter-office position (defined as the change in claims minus 
liabilities) as the only regressor. The estimation in column (6) covers the entire sample, that 
in (7) the crisis period and that in (8) the pre-crisis period. 

The correlation between inter-office claims and T2 balances is positive on average, and this 
is entirely driven by the post-crisis sample (see (7)); in fact, the coefficient is even negative 
in the pre-crisis sample (see (8)). 

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

Type of Flow

Sample Period Q1 99-Q1 12 after Q3 07 until Q3 07 after Q3 07 until Q3 07 Q1 99-Q1 12 after Q3 07 until Q3 07 after Q3 07 until Q3 07

Quarterly Ch. in Net -0.122*** -0.157*** -0.064***
Interbank Position [0.026] [0.053] [0.020]

Quarterly Ch. in -0.123** -0.075***
Interbank Claims [0.058] [0.021]

Quarterly Ch. in 0.209*** 0.018
Interbank Liabilities [0.065] [0.030]

Quarterly Ch. in 0.075** 0.163** -0.034
Inter-Office Position [0.038] [0.071] [0.034]

Quarterly Ch. in 0.227*** -0.051
Inter-Office Claims [0.083] [0.035]

Quarterly Ch. In -0.144* 0.005
Inter-Office Liabilities [0.074] [0.037]

Observations 551 216 335 216 335 584 216 368 216 368
Number of Groups 12 12 12 12 12 12 12 12 12 12
R-Square (within) 0.0378 0.0356 0.0275 0.0461 0.0422 0.00655 0.0237 0.00292 0.0393 0.0144
R-Square (between) 0.00246 0.347 0.326 0.346 0.0130 0.146 0.171 0.0507 0.169 0.0830
R-Square (overall) 0.0358 0.0469 0.0290 0.0518 0.0405 0.00677 0.0244 0.00274 0.0276 0.0112
Standard errors in brackets; *** p<0.01, ** p<0.05, * p<0.10

Dependent Variable: Quarterly Ch. T2 Balance in Euro

All estimations present random effect panel estimations

Table 3  - Flows Between Banks and the Evolution of Target2 Balances

(1)-(5) Interbank Market Flows (6)-(10) Interoffice Flows
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Figure 8 - Interbank and Interoffice Flows 
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The positive coefficients in the crisis sample are consistent with large banks with 
establishments in multiple countries transferring funds to the European periphery. Whenever 
tensions in the periphery arose and banks in these countries had to rely on central bank 
liquidity, establishments that were part of an international bank could, in addition, draw on 
inter-office flows from establishments in other countries. 

Figure 8 documents the evolution of interbank market flows and inter-office flows, and 
contrasts that with the evolution of T2 balances. For this, I first split the sample into the 
group of large T2 creditors (Finland, Germany, Luxembourg, and the Netherlands; termed 
“FGLN”) and the group of large T2 debtors (Greece, Ireland, Italy, Portugal, and Spain; 
termed “GIIPS”).  

In terms of magnitude, changes in the interbank market net claims position can account for a 
non-negligible proportion of T2 balances since the start of the crisis. The upper panel of 
Figure 8 documents the cumulative change in the T2 balance (dotted lines) and in the net 
interbank market position (solid lines) of these two groups of countries since the beginning 
of 2000. The cumulative change for the GIIPS group is plotted in red, while that for the 
FGLN group is plotted in black.  

The lower panel of Figure 8 documents that the stabilizing effect of inter-office flows was 
comparatively small in magnitude. This panel presents the cumulative change in T2 
balances (dotted lines) and in the net inter-office position (solid lines) since the start of 
2000. The cumulative change for the GIIPS group is plotted in red, while that for the FGLN 
group is plotted in black. Although inter-office flows have moved such that T2 imbalances 
are reduced, the overall magnitude is small compared to interbank market positions. 

5.3.2. Cross-Border Flows Initiated by the Non-bank Private Sector 

The above two figures have demonstrated the evolution of the interbank market and 
examined whether it was a possible source of T2 imbalances. In addition, transactions 
between the non-bank sector and the banking sector can potentially affect T2 balances; for 
example, if a Spanish resident decides to open an account in Germany and transfers funds 
from her old Spanish account to the new German account, this is reflected in an equivalent 
increase in the non-bank private sector claims of Spain on Germany. This transaction is also 
likely to affect the Spanish and German T2 balances, as the German bank will eventually 
move the liquidity it has received and deposit part of it at the Bundesbank, while the Spanish 
bank will draw liquidity from the Banco de España. 

Columns (1) to (5) of Table 4 document the evolution of T2 balances and cross-country 
positions in claims and liabilities of the non-bank private sector against banks. The 
dependent variable is the quarterly change in the T2 balance. In (1) to (3), the independent 
variable is the quarterly change in net cross-country claims of the non-bank private sector 
against banks, i.e. the change in what domestic residents and non-bank enterprises are owed 
by foreign banks minus what domestic banks owe to foreign residents and non-bank 
enterprises. 

There is only a weak correlation between changes in net claims of the non-bank private 
sector and the evolution of T2 balances. This is true for both the full sample (column (1)) 
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and the crisis sample (2). The coefficient is negative and significant in the pre-crisis sample 
of column (3), although the coefficient of –0.042 is small in magnitude. 

The absence of a strong correlation is also found when allowing for claims and liabilities to 
have coefficients of different magnitudes. Columns (4) and (5) include changes in external 
liabilities of the domestic private non-bank sector against foreign banks, as well as changes 
in domestic liabilities of the domestic banking sector against the foreign private non-bank 
sector, as regressors. The estimation in column (4) is restricted to the crisis sample, while 
that in (5) is restricted to the pre-crisis sample. Only the coefficient for claims on foreign 
banks in the pre-crisis sample is significant at the 5% level and all coefficients are small in 
magnitude. 

A potential explanation for the absence of a strong instantaneous correlation is that it takes 
time until such transactions are reflected in T2 balances. For example, German banks might 
react to the inflow of funds only after these have persisted for some time and are no longer 
viewed as transitory. 

Indeed, the correlation between such financial flows and T2 balances is much stronger over 
longer horizons. Columns (6) and (7) include seven lags of the quarterly change in net 
claims of the non-bank private sector against banks, yielding a coefficient of –0.377 for the 
crisis sample (significant at the 1% level, see (6)). No significant correlation is found in the 
pre-crisis sample (see (7)). 

Figure 9 presents the overall evolution of non-bank net positions since the beginning of 
2000 and contrasts that with the evolution of T2 balances. The cumulative change for the 
GIIPS group is plotted in red, while that for the FGLN group is plotted in black. 

Columns (8) and (9) of Table 4 present further evidence for the importance of private 
deposit flows. For these specifications, I use the total deposit liabilities in the euro area by 
non-monetary financial institutions (excluding central government) as a measure of private 
sector deposit flows between countries. This is a more direct measure of deposit flows than 
the data from the BIS, which also include other items such as bank bond holdings by the 
non-bank private sector. In columns (8) and (9), the independent variable is the 12-month 
change in net deposit liabilities, i.e. the inflow/outflow of deposits to/from a country over 
the last year. The dependent variable is the change in the country’s T2 balance during the 
same 12-month period. 

The relationship between deposit flows and changes in T2 balances is very strong in the 
crisis sample but there is no significant relationship in the pre-crisis sample. The coefficient 
in column 8) is estimated at 0.784, which is significant at the 5% level and not significantly 
different from 1. By contrast, in the pre-crisis sample of column (9), the coefficient is 
negative and nearly significantly so. While this change in the relationship between deposit 
flows again emphasizes the importance of direct deposit flight for T2 balances, it should be 
noted that these deposit flows are not very large. The standard deviation of the 12-month 
change in net deposit liabilities in the crisis sample is EUR 9 billion, and the largest 
outflows and inflows are equal to EUR 36.7 billion (Spain in Q4 2011) and EUR 25.4 
billion (Germany in Q3 2007)) respectively. Given that T2 balances changed by up to 
EUR 150 billion per quarter (Germany Q1 2012), deposit flight is just one of the factors 
explaining the growth of T2 balances. 



23

 

 

Figure 9: Changes in Holdings of Non-bank Claims 
 

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

Type of Flow

Sample Period Q1 99-Q1 12 after Q3 07 until Q3 07 after Q3 07 until Q3 07 after Q3 07 until Q3 07 after Q3 07 until Q3 07

Quarterly Ch. in Net -0.026 0.016 -0.042**
Nonbank Position [0.027] [0.058] [0.021]

Quarterly Ch. in 0.007 -0.050**
Nonbank Liabilities [0.062] [0.022]

Quarterly Ch. in -0.091 -0.008
Nonbank bank Claims [0.113] [0.048]

2 year cum Response to -0.377** -0.0019
q/q ch. in Nonbank Net Claims [0.136] [0.053]

y/y ch. In Deposit 0.784** -0.151*
Position [0.322] [0.088]

Observations 539 204 335 204 335 204 258 227 332
Number of Groups 12 12 12 12 12 12 12 12 12
R-Square (within) 0.00232 0.0142 0.0125 0.00753 0.0176 0.0489 0.0445 0.0261 0.012
R-Square (between) 0.16 0.68 0.0304 0.288 0.0198 0.496 0.103 0.0419 0.231
R-Square (overall) 0.00117 8.09E-06 0.0117 0.00234 0.0158 0.0895 0.0446 0.0237 0.00442
Standard errors in brackets; *** p<0.01, ** p<0.05, * p<0.10

Table 4  - Flows Between Banks and the Nonbank Private Sector & Deposit Flows

All estimations present random effect panel estimations

(8) & (9) Deposit Flows(1)-(7) Positions Between Banks and Nonbank Private Sector

Dependent Variable: (1)-(7)- Quarterly Ch. T2 Balance in Euro (8)&(9)- y/y Ch. T2 Bal.
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5.3.3. Banks’ Evolving Positions vis-à-vis Foreign Governments 

A third position of interest are banks’ holdings of foreign government debt. The changes in 
these positions were potentially large as banks in T2 creditor countries reduced their 
holdings of European periphery debt. 

Table 5 examines the importance of the quarterly change in net banking sector claims 
against foreign governments, defined as the change in the claims of domestic banks against 
foreign governments minus the change in the claims of foreign banks against the domestic 
government. In all estimations, the dependent variable is the quarterly change in the T2 
balance. 

There is a strong correlation between changes in such net claims, and this correlation 
increased with the financial crisis. In columns (1) to (3), the dependent variable is the 
quarterly change in net banking sector claims against foreign governments. In (1) the full 
sample is included, while in (2) and (3) the sample is restricted to the crisis and post-crisis 
periods respectively. In the crisis period, the coefficient is estimated at –0.328 and is 
significant at the 1% level. 

When it comes to changes in banking sector claims against foreign governments, there is an 
asymmetry between how changes in claims and changes in liabilities affect T2 balances. If 
claims of domestic banks against foreign governments decrease, this reflects direct decisions 
by domestic banks. However, if claims of foreign banks against the domestic government 
change, this primarily affects the domestic government rather than domestic banks directly. 
For example, if foreign banks do not roll over maturing debt, foreign liabilities decrease, but 
the domestic banking sector is only affected if the domestic government then turns to local 
banks to fund its cash needs. 

Columns (4) to (6) document that it is primarily changes in liabilities which are correlated 
with the evolution of T2 balances. In both estimations, changes in claims and liabilities in 
the cross-border claims of banks against the public sector are included as independent 
variables. Column (4) covers the entire sample, while (5) and (6) are restricted to the crisis 
and pre-crisis period respectively. For the crisis period, the coefficient of changes in 
liabilities to foreign banks is estimated at 0.627. 

The large size of the coefficient for changes in liabilities could be explained by the fact that 
governments of peripheral countries which no longer received funds from foreign banks 
turned increasingly to domestic banks, who bought domestic sovereign bonds to use as 
collateral at the NCB in exchange for central bank liquidity. 

Figure 10 documents the overall evolution of net banking sector claims against foreign 
governments, and of gross liabilities. It also contrasts these time series to the evolution of T2 
balances. Again, the sample is split into the group of large T2 creditors and the group of 
large T2 debtors.  

In terms of magnitude, changes in banking sector claims against foreign governments are 
again non-negligible compared to the evolution of T2 balances. Figure 10 documents the 
cumulative change in the T2 balance (dotted lines) and net banking sector claims against 
foreign governments (solid lines) of these two groups of countries since the third quarter of 
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2007. The cumulative change for the GIIPS group is plotted in red, while that for the FGLN 
group is plotted in black. 

 

 

 

Figure 10: Cumulative Change in Banks’ Net Claims Against Foreign Governments 

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

Type of Flow

Sample Period Q1 99-Q1 12 after Q3 07 until Q3 07 Q1 99-Q1 12 after Q3 07 until Q3 07

Quarterly Ch. in Net -0.251*** -0.328*** -0.140***
External Public Position [0.057] [0.115] [0.044]

Quarterly Ch. In -0.113* -0.147 -0.09
External Public Claims [0.066] [0.127] [0.055]

Quarterly Ch. In 0.490*** 0.627*** 0.230***
External Public Liabilities [0.081] [0.149] [0.074]

Observations 525 204 321 525 204 321
Number of Groups 12 12 12 12 12 12
R-Square (within) 0.0302 0.0336 0.0295 0.0578 0.0761 0.0375
R-Square (between) 0.871 0.349 0.0561 0.593 0.385 0.0118
R-Square (overall) 0.0356 0.0464 0.0301 0.0653 0.0894 0.0372
Standard errors in brackets; *** p<0.01, ** p<0.05, * p<0.10

Table 5  - Banks Positions Against the Public Sector

(1)-(6) Changing Positions Against the Public Sector

All estimations present random effect panel estimations

Dependent Variable: Quarterly Ch. T2 Balance in Euro
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6. Conclusion 
T2 balances arise owing to the federal structure of the ECB. If cross-border private 
monetary flows are unbalanced within the euro area, the usage of central bank liquidity is 
uneven and these balances can become large in magnitude. This signals underlying 
differences in the health of the financial system and/or macroeconomic imbalances within 
the euro area. 

To shed light on what has caused the large T2 imbalances in the euro area in recent years, I 
examine how the evolution of T2 balances across both countries and time correlates with the 
evolution of CA imbalances and financial flows in a panel analysis. 

A first result is that the evolution of CA balances was entirely unrelated to the evolution of 
T2 balances before the onset of the financial crisis in 2007, but that the correlation in the 
period thereafter is pronounced both statistically and in terms of magnitudes. 

This change in the correlation is consistent with the explanation that the financing of CA 
deficits changed with the onset of the financial crisis. Whereas CA deficits were financed by 
private capital flows before 2007, private capital flows from T2 creditor countries partly 
stopped thereafter. Since banks in CA deficit countries had to respond to this funding gap by 
drawing more liquidity from their national central banks, T2 imbalances increased. 

Given this interpretation of the change in the correlation between T2 and CA balances 
reflecting a partial “sudden stop,” I next examine how different types of financial flows 
evolved with the onset of the crisis and how this can be related to the evolution of T2 
balances. Among other things, I find that the stop in capital flows can be traced back to the 
interbank market, to banks’ holdings of foreign public debt, and to some extent to deposit 
flows of the non-bank private sector. I also find that banks with establishments in multiple 
countries transferred funds from T2 creditor nations to T2 debtor nations, i.e. they actually 
reduced T2 imbalances. 

A first implication of these findings is that the current system of allowing for unlimited T2 
balances is not fundamentally flawed. Most fundamentally, this study finds no evidence that 
T2 balances financed CA imbalances while the European financial sector was still healthy. 
As such, it is reasonable to assume that once the current crisis ends, T2 balances will stop 
growing. 

The current system has dampened the effect of the European debt crisis on real activity in 
T2 debtor countries. Given the extent to which the sudden stop of private capital flows was 
offset via central bank liquidity, it is likely that the economic crisis in Greece or Spain 
would have been even more pronounced had T2 balances been limited in some way. 

This being said, it is nevertheless true that reducing the large T2 balances accumulated 
during the crisis will not be a trivial endeavor. Such a reduction could in theory be easily 
achieved by higher interest rates on central bank liquidity, more stringent collateral 
requirements, and bigger haircuts on collateral. In practice, since such policies will be quite 
costly to the economies of the T2 debtor countries, it might prove politically hard to decide 
upon and implement them. 
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This issue ultimately relates to the transfer of risk from T2 debtor nations to T2 creditor 
nations that has been emphasized in Sinn (2011, 2012a and b). There are three types of 
scenario under which losses for T2 creditor countries would arise. 

The first risk is that T2 debtor NCBs could suffer losses if the commercial banks drawing 
liquidity from them cannot repay their loans and these loans are under-collateralized. Any 
such losses would be shared among the euro area members according to their relative 
contributions to the ECB’s capital and hence affect the T2 creditor nations. 

A second risk could arise if a T2 debtor country were to exit the Euro area. Losses could 
then arise for the remaining Euro area members if the exiting country would not honour its 
liabilities vis-à-vis the ECB. Also these losses would be shared among the remaining euro 
area members according to their relative contributions to the ECB’s capital. 

The third risk is of a different type and arises if a T2 surplus country were to exit the Euro 
area. Losses could then arise for the NCB of the exiting country. For example, if Germany 
were to exit and reintroduce the Deutschmark at an exchange rate of initially 1-to-1 to the 
Euro, the Deutschmark was likely to successively appreciate against the Euro. The 
Bundesbank would then be owed its T2 balances of currently EUR 751 billion by the ECB, 
but it would in turn owe 751 billion Deutschmarks to German Banks. Due to this mismatch 
of the denomination of assets and liabilities, losses could arise for the Bundesbank if the 
Deutschmark were to appreciate against the Euro. 

Although the probability that large scale losses will result for T2 creditor countries is small, 
the current system in effect has transferred risk from T2 debtor to T2 creditor nations. Given 
that such a transfer of risk is generally associated with a distortion of the incentives to 
engage in structural reforms, it is worthwhile to consider how aspects of the current system 
could be reformed to reduce T2 imbalances and avoid a re-emergence of such imbalances in 
the future. 

Limiting T2 balances or periodically netting them, as has among others been proposed by 
Sinn (2012 a and b), is not a viable option if the Euro area is to remain a true monetary 
union. For example, under such a policy a NCB could hit its limit or run out of foreign 
exchange reserves to net its T2 balance. Then, no private citizen could transfer money from 
the country in question to another part of the Euro area. 

More promising policy recipes could aim at improving the alignment between who decides 
upon the distribution of central bank liquidity and who bears potential losses arising from 
such decisions. One option would be to strengthen the federal aspects of the system and 
augment them by transferring the financial risk back to national governments. This could, 
for example, be achieved by making each national government being responsible for losses 
arising from the liquidity operations of its NCB. A different option that achieves the same 
goal would be a move towards a more centralized system in which the ECB has more direct 
control over how liquidity is distributed. A first step towards achieving the latter would be a 
strict homogenization of collateral policy across the NCBs in the euro zone, as was the case 
before the financial crisis. 

A further problem with the current economic realities concerns the transfer of risk from the 
private to the public sector via the increased provision of central bank liquidity. The above 
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analysis documents that the drying-up of private capital flows to T2 debtor countries mainly 
resulted from banks in T2 creditor countries reducing their cross-country interbank loans 
and cross-country holdings of foreign debt. Ultimately, this constitutes a transfer of risk 
from the banking sector to the government within the T2 creditor nations. 

This risk transfer from the private to the public sector cannot be limited by changing the 
design of the Eurosystem. Rather, it requires that the health of the European banking system 
be restored in all countries, and that the banking system be designed such that banks’ 
incentives to repatriate funds during financial crises are minimized.  

In this context, the recent decision to have a common bank supervision that ensures the 
homogeneity of bank regulation across the euro area seems promising, particularly as 
regards minimizing the likelihood of a re-emergence of T2 imbalances in the future. 

Along with common supervision, the intra-European diversification of the banking sector 
should also be encouraged. The above analysis shows that, while the interbank market has 
strongly re-nationalized in the wake of the crisis and thus contributed to T2 imbalances (see 
also Brutti and Sauré (2012), Milesi Ferretti and Tille (2011), and Lane (2012) for evidence 
on this re-nationalization of the financial system during recent crises), inter-office flows 
between affiliated bank establishments have actually stabilized the financial system. The 
creation of truly European commercial banks would thus contribute to the overall stability of 
the European financial system. 
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