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Abstract

We analyse the bank lending activity after the financial crisis and focus on bank-specific supply
factors. Using a rich microeconomic dataset from Bankscope and macroeconomic shocks data, we
employ OLS and 2SLS fixed effects models with banking controls, macroeconomic shocks and
institutional quality. The banks’ loan-rate spreads increased despite the recent policy of low interest
rates and quantitative easing. We use the bank asset quality as instruments to capture exogenous
changes in loan supply. The empirical evidence shows that loan-rate spread and through this the
supply of loans is negatively affected by a low asset quality and capital ratios.

JEL-Classification: E58, G21, G28

Keywords: bank lending; loans; financial vulnerability; loan-rate spreads; institutions; macroeco-
nomic shocks
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1 Introduction

The financial crisis in 2007-2008 has caused a severe banks’ liquidity shortage and a subse-
quent credit crunch. Several authors (e.g. Gambacorta and Marques-lbanez, 2011) note that the
crisis revealed that macroeconomic research has so far neglected the importance of financial
intermediaries (banks) as a potential source of frictions in the monetary transmission mecha-
nisms. This paper aims to extend this line of research. Since the crisis, there is a vast body of
literature on the global transmission of past financial crises which mostly finds strong evidence
for the transmission of global shocks to liquidity and global capital flows (e.g. Brunnermeier,
2009; Brunnermeier and Pedersen, 2009; Calvo, 2009 or Kalemli-Ozcan et al., 2013). Previous
research on this topic documents the existence of a worldwide slowdown of credit flows which
has negatively affected investment activities and growth.

However, the traditional transmission channels may have been weakened, in recent years,
by financial innovations, deregulation, an increasing bank disintermediation and financial
distress, as a result of the financial crisis (Gambacorta and Marques-lbanez, 2011). Loan
securitisation influenced these channels as a result of increasing bank balance sheet liquidity
(Loutskina and Strahan, 2009). The crisis has influenced both lenders and borrowers through
different channels. There are two partial effects within the credit channel (Kishan and Opiela,
2000). First, macroeconomic shocks or tight monetary policy have an impact on borrowers’
balance sheets through the raise of interest rates (broad credit channel). Thus, shocks affect
the cost and availability of credit and limit the supply of credit. Second, tight monetary policy
can influence the level of bank capital as it increases the cost of funds faced by banks and,
in turn, the cost of funds faced by borrowers as a part of the bank lending channel (narrow
credit channel). Lastly, higher capital requirements faced by banks also influence the level
of bank capital and the ability of banks to supply credit. Moreover, deBondt and Marques-
Ibanez (2005) argue that the bank lending channel has also changed due to the developments
in the financial markets, e.g. alternative forms of funding for firm in the corporate bond
market.

In particular, tighter liquidity conditions, output decline and increased credit risk have re-
vealed a high degree of heterogeneity within the EU. Moreover, monetary policy-makers’
choices of tools and actions may differ greatly depending on whether the aim is to affect loan
supply, loan demand, or both. However, the estimation of supply and demand factors is one of
the most difficult issues because nearly all factors may have simultaneous effects on both the
supply and demand for credit. After the financial crisis, the ECB and nearly all EU central banks
decreased their policy interest rates and provided additional liquidity to banks through open
market operations and, more recently, through the policy of quantitative easing. Despite the
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reduction of policy interest rates, the banks did not change loan rates to the same degree. Instead,
they responded to increased risk by higher interest margins. Therefore, it is particularly im-
portant to investigate how the supply of loans is influenced by bank risk (or higher risk premia)
and asset quality.

The consequences of the current crises in the Euro area contributed to the rising fear that
capital needs and funding pressures faced by Western European banks may intensify pressure
to deleverage in this region. Therefore, a better understanding of the transmission process is
one of the most important issues related to the recent financial crisis, especially from the per-
spective of a European recovery. This reflects also the fact that European economies are more
reliant on bank credit and bank intermediation of savings than the United States and the rest of
the world.

We analyse several effects of liquidity changes on credit flows which are driven by the level
of capital of individual banks. A sufficiently capitalised bank or a bank with an access to addi-
tional sources of capital should be able to accommodate possible funding liquidity shocks with-
out reducing its assets and lending activity. However, the banks have often to adjust their assets
in order to keep a constant capital ratio. In such a case, a bank loss may result in a reduction in
the level of assets with the required decrease equal to the size of the capital loss scaled up by
the inverse of its capital/leverage ratio.

Therefore, the objective of this paper is to identify the link between macroeconomic
shocks and related bank risk, the institutional environment and the responses of the banking
sector to the financial crisis within the EU countries. We focus on the impact of bank liquid-
ity conditions and asset quality which are supply factors of the bank lending activities in the
EU. In particular, we use loan-rate spreads as a proxy for loan prices (Bassett et al., 2014).
Similarly to Cosimano and Hakura (2011) and Barajas et al. (2015), we can see that the semi-
elasticity of loan demand has become negative and high since the crisis. Finally, in our anal-
ysis, we also analyse the impact of some selected institutional factors. The advantage of our
data set is that we can use a comparatively long time dimension (2000 to 2013), but also that
we can compare the importance of these factors to the situation before and after the financial
crisis in order to assess the period of loose monetary policy after the crisis. Moreover, we
also distinguish between large and small banks in the monetary transmission process. The
results of our analysis indicate that the lending process of large banks is more influenced by
higher bank risk.

Our paper makes three main contributions to the literature on lending activities in the EU.
First, we identify the main supply and demand factors influencing lending activity of European
banks. According to our results the main supply factor is the loan rate spread (as a proxy of
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market risk). Second, we distinguish between large and small banks, partly following the ap-
proach of Kashyap and Stein (1995; 2000) or Gambacorta and Marques-Ibanez (2011). Finally,
we examine both the pre-crisis and post-crisis period in order to capture the change in the be-
haviour of banks. Our results suggest that supply factors are particularly important in case of
large banks, while the behaviour of small banks is more influenced by demand factors.

The remainder of the paper is organised as follows. Section 2 contains the literature review.
An overview of methods and data is provided in Section 3 where the empirical model is intro-
duced and the variables are defined. Section 4 presents the results of the econometric model. In
Section 5, the robustness analysis is performed. Section 6 presents some concluding remarks
and discusses some policy implications.
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2 Literature Review

There are four main approaches, used in the recent literature, to analyse whether the lending
activity of the commercial banking system is influenced by demand factors or supply factors:
(1) bank lending surveys related to lending standards set by bank managers for short horizons
(Rajan, 1994; Asea and Blomberg, 1998; Berger and Udell, 2004; Ruckes, 2004), (2) the semi-
elasticity of loan demand using instrumental variables (Cosimano and Hakura, 2011; Bassett et
al., 2014; Barajas et al., 2015), (3) the disequilibrium model of credit demand and supply to test
the credit crunch hypothesis (Clower, 1965; Barro and Grossman, 1971; Benassy, 1975; Dréze,
1975; Maddala and Nelson, 1974), (4) two cointegrating relationships representing loan de-
mand and supply (Hulsewig et al., 2006; de Mello and Pisu, 2010).

In addition, there are different transmission channels and bank lending activity determinants
discussed in the literature. The first studies on bank lending channels focus on banks in the
United States. Kashyap and Stein (1995) find that US banks lower lending in reaction to mon-
etary policy tightening. Moreover, smaller banks with less access to uninsured funds are more
strongly influenced by monetary policy actions. Kashyap and Stein (2000) show that small and
less liquid banks with low securities holdings react more strongly to monetary policy shocks.
Kishan and Opiela (2000) document that banks in the United States limited the supply of loans
after monetary policy tightening as a result of low levels of bank capital, and that small and
less-capitalised banks are more responsive to monetary policy actions.

Moreover, the level of bank capital was often identified as a key factor for the linkage be-
tween financial conditions and real economic activity. Gambacorta and Marques-Ibanez (2011)
find that selected bank-specific characteristics can have a significant impact on the supply of
credit. Furthermore, banks with a lower level of core capital (measured using a Tier 1 ratio), a
higher liquidity dependence on market funding and non-interest sources of income lowered the
supply of loans even further during the crisis with respect to other banks (Fidrmuc et al., 2015).
Popov and Udell (2012) present an empirical analysis of 16 emerging European countries. They
analyse the sensitivity of credit supply to banks’ financial conditions and find that a decline in
banking equity, Tier 1, capital and losses on financial assets reduced the credit flows to firms
during the crisis. Berrospide and Edge (2010) apply a number of different panel estimation
methods to examine how bank capital influences the extension of a bank credit. Their empirical
results show modest effects of capital shortfalls and capital ratios on loan growth. They find
that more important roles of other factors, such as economic activity and increased perception
of riskiness by banks, should be studied.
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The different effects of liquidity changes on capital flows are given by the quality of domes-
tic institutions, country risk, strength of domestic macroeconomic fundamentals and other fac-
tors. Fratzscher (2012) finds that these effects are highly heterogeneous across countries.
Djankov et al. (2007) show that creditor protection is associated with more developed financial
systems. In a related study, Djankov et al. (2008) show that financial development is also related
to debt enforcement rules. Property rights and enforcement rules are especially important for
transition economies where new institutions were created (Raiser et al., 2000). Beck and Levine
(2002) confirm the impact of the overall financial development and legal system efficiency on
capital allocation and also industry growth and new establishment formation across industries.
In fact, they recommend focusing on institutional variables, i.e. as a more useful approach.
Uzunkaya (2012) studies the role of institutions in the context of the structure of a financial
system and concludes that market-based systems work better in low-rule of law countries, while
bank-based systems are more efficient in high-rule of law countries. Moreover, the level of
financial development also plays an important role as the market-based system works better in
financially developed economies, while the bank-based system is better in financially underde-
veloped economies.

As Altunbas et al. (2010) claim, bank risk should be taken into account when analysing the
functioning of the bank lending channel. These authors analyse the set of European Union banks
and conclude that bank risk is an important factor determining the supply of bank loans and
thus it has to be isolated from the effects of monetary policy changes. Numerous authors analyse
the impact of a variety of determinants which influence interest rate spreads. Ho and Saunders
(1981) develop a theoretical model of the determination of interest rate spreads, which shows
that spreads are determined by the degree of risk aversion of a bank management, the market
structure of the banking sector, the size of bank transactions and the variance of money market
interest rates. In addition, Allen (1988) states that interest rate spreads are determined by the
risk premium and the monopoly power of a bank. Were and Wambua (2014) discuss other
factors having an impact on spread, e.g. regulation, efficiency of banks, liquidity of banks and
lastly, economic factors. However, as Entrop et al. (2015) postulate, banks increase loan interest
rates and fees and decrease deposit interest rates and fees according to the size of the maturity
gap (as a result of the maturity structure of an individual bank), i.e. banks holding long-term
loans in their balances increase loan interest rates and fees in order to compensate for the risk
they undertake.
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3 Data and ldentification Strategy

Our unbalanced panel on the European banks includes annual balance sheet data on 5176
commercial banks in EU27 between 2000 and 2013 (see Aables A.1 to A3 for variable defi-
nitions, basic descriptive statistics and correlations). The bank data is provided by the Bureau
van Dijk, Bankscope database. We mostly focus on gross loan to asset ratio and loan-rate
spread. The latter is calculated as a difference between interest income to gross loans (of
individual banks) and money market interest rates. The higher the level of the spread, the
higher the divergence of the individual banks’ interest rates from the market interest rate. In
other words, the spread is a proxy for market risk. Moreover, it can identify a credit crunch
when the supply of bank loans is mainly driven by the supply and to a lesser degree by demand
factors. Therefore, following Allen (1988), we do not use the traditional definition of the
interest spread as a difference between the interest rates charged to borrowers and the interest
rate paid to lenders. Thus, the spreads are influenced by the risk premium, and in case of risk
neutrality the spreads are at a low level, while in case of increased risk the banks charge the
uncertainty of loans in their interest rates.

Furthermore, we consider several bank specific variables which describe asset quality as a
result of the past risk and management strategy of the banks. Following Bassett et al. (2014),
we use these variables as instruments to identify the exogenous variation of supply factors. The
capital adequacy requirements, Tier 1, reflect the ability of the banking sector to absorb shocks
arising from economic or financial stress. In other words, it measures the extent to which a bank
has sufficient capital reserves relative to the risk of its activities. The ratio of impaired loans to
gross loans is used as a measure of low-quality, or non-performing, loans. For all bank-specific
variables, we identify and remove the outliers in the 1% and 99% percentile. The data (except
interest rates) were transformed using logs.

Moreover, we merge the individual bank data with macroeconomic and institutional data
sets. Macroeconomic shocks include several economic activity indicators (GDP, investment
defined as the gross capital formation, consumption, unemployment), inflation rate measured
by the harmonised index of consumer prices (HICP). The macroeconomic shocks were ob-
tained from the online Eurostat database (Eurostat, 2015). The indicators of macroeconomic
shocks proxy the demand factors (i.e. the demand for bank loans) while the indicators of
central bank activity and interest rate spread represent the supply factors (i.e. the supply of
bank loans).

The institutional environment was analysed by several indicators which are part of the
Economic Freedom Composite Index (Heritage Foundation). Since the economic theory can-
not suggest specific institutional variables influencing bank lending activities, we use the
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Bayesian Model Averaging approach to identify the most robust institutional variables (the
details are available upon request). According to our results we use two institutional variables
in our models. Investment freedom which evaluates the restrictions imposed on the invest-
ments. This indicator is defined so that the higher the value of the indicator, the lower the
restrictions and the higher the investment freedom is in the analysed country. Similarly, the
monetary freedom index is a combination of a measure of price stability with an assessment
of price controls which distort market activity. The higher the value of the index, the higher
the freedom (the value of 100 denotes maximum freedom).

Using this broad and detailed data set, we focus on the share of gross loans to total assets of
a bank i in time t. The baseline estimation is specified as

S L
loans, = g spread;, + Y B;shocks, + Y Binsty, + 1 + 6, + &, 1)
1=1

s=1

where the variable spread represents loan-rate spread of a bank i in time t. The second set of
variables, denoted by shocks, represents selected macroeconomic shocks, s, in a country c.
The last set of variables, inst, includes institutional determinants (e.g. economic and mone-
tary freedom). Finally, we include bank fixed effects, , time effects, €, and a possibly het-
eroscedastic residual, &. We apply fixed effect estimator, using the property that the time and
bank fixed effects cover a large part of the endogeneity bias, which is either time or bank
invariant.

Second, we consider that spreads and gross loans may be endogenous. Following the empir-
ical concept introduced by Bassett et al. (2014), we use asset quality and financial strength
indicators, as the exogeneous instruments in a regression of loan quantities on loan prices rep-
resented by loan-rate spreads:

S L
loans, = B,spread, + Y Ashocks,, + > Binst,, + 1 + 6, +Uy, (2.a)
s=1 1=1
K S L
spread, =Y Aquality,, +>_ Bshocks,, + > Binsty + s + 6, +V, (2.b)
k=1 s=1 1=1

where the loan-rate spread is correlated with the instruments on bank asset quality, quality,
which are not related directly to gross loans. To test for exogeneity of the instruments we apply
the Hansen test for over-identifying restrictions (Hansen, 1982), and Kleibergen-Paap Lm sta-
tistic (Kleibergen and Paap, 2006) of underidentification to test whether the excluded instru-

ments are correlated with the endogenous regressors.
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In the robustness analysis, we differentiate between small and large banks, where large banks
represent banks with total assets to GDP over the median or the third tertile in country c. For
the definition of large banks we use the distribution of bank size (assets scaled by GDP per
capita) in each particular year. Additionally, we differentiate between the pre-crisis and post-
crisis periods to emphasize a widening loan-rate spread and an easing of monetary policy after
the year 2007. We focus especially on the development of the coefficient for loan-rate spread.
In particular, a large decrease in such parameters indicates that the adjusted changes in asset
quality and financial strength capture shifts in loan supply.
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4 Results

Table 1 presents the results of the first six specifications that vary according to the inclusion of
macroeconomic shocks (GDP, investment, consumption, unemployment) and institutional de-
terminants (investment freedom, monetary freedom). In particular, we use several indicators of
macroeconomics shocks which we include one-by-one in specifications (1) to (3). In the second
step, specifications (4) to (6) include selected macroeconomic shocks jointly with institutional
determinants. All specifications include the indicators on loan-rate spread and HICP. Our re-
sults show that inflation tends to accelerate lending activities possibly through higher loan de-
mand. Investments do not determine significantly bank lending activities, which may reflect
that general investment conditions are highly stable in the analysed countries and fully covered
by fixed effects. The positive impact of GDP and consumption, as well as negative impact of
unemployment, confirms a cyclical pattern of loans.

Table 1: Macroeconomic shocks and institutions, fixed effects model, 2000-2013

Dependent variable: Gross Loans to Total Assets (In)
) Q) ®) (4) () (6)
Loan-rate Spread -0.002"*" -0.002"*" -0.002"* -0.002"*" -0.002"*" -0.002"*"
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
HICP (In) 0.775™ 0.628™" 1.155™" 0.629™ 0.554™* 1.006™
(0.164) (0.189) (0.181) (0.183) (0.204) (0.203)
GDP (In) 0.675™" 0.668™"
(0.110) (0.112)
Investment (In) -0.135 -0.110
(0.087) (0.084)
Consumption (In) 1.064™* 0.988"™"
(0.237) (0.233)
Unemployment (In) -0.043™ -0.046™"
(0.015) (0.016)
Monetary 0.232" 0.129 0.274™
freedom (In) (0.127) (0.123) (0.128)
Investment 0.107* 0.073" 0.116™"
freedom (In) (0.043) (0.041) (0.044)
Constant -2.537" -3.052™" -1.025 -3.327" -3.369™" -2.046™
(0.948) (0.928) (0.807) (0.966) (0.954) (0.893)
Year dummies YES YES YES YES YES YES
Number of Obs. 33,326 33,326 33,338 33,326 33,326 33,338
Number of Banks 3,519 3,519 3,519 3,519 3,519 3,519
R-squared 0.017 0.019 0.013 0.018 0.020 0.015

Note: Time effects not reported. Robust standard errors in parentheses,

level, respectively.

*****

, and " denote significance at 1%, 5%, and 10%
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In the second step, we add the institutional variables in specifications (4) to (6). These vari-
ables have a significant and positive impact on bank loans in specifications (4) to (6), while
monetary freedom is insignificant in specification (5). As a result, loan growth is higher in
countries with higher institutional quality.

In all specifications, the variable loan-rate spread is significant with a negative impact on
bank lending activities. Thus, higher interest rates are associated with a lower supply of loans.
When the spread increases, the interest rates for borrowers, set by an individual bank, diverge
from the average money market interest rate in the country which can be due to a rising per-
ceived risk in the economy. As such, loan-rate spread shows the role of supply factors.

However, loans spreads are likely to be endogenous because they can be influenced by coun-
try risk and economic conditions as well. As proposed by Bassett (2014), we use main bank
indicators on asset quality as instruments for loan-rate spread in order to identify the exogenous
individual supply factors of bank specific lending development. In particular, we select Tier 1
and share of impaired loans as instrumental variables because these variables are a result of the
past developments of the banks and regulatory changes which are not related directly to the
current lending activity situation of the banks. Tier 1 represents the capital strength of the bank
and plays an important role in bank solvency, related to its vulnerability in terms of unexpected
losses and bankruptcy issues. In economic downturns banks’ assets deteriorate and increase risk
exposures. Due to the regulatory requirements the banks are forced to increase their core equity
capital or cut their lending activities. Thus, bank’s core equity capital is a very important deter-
minant of the lending activity. Share of impaired loans is a result of past macroeconomic shocks
and the previous lending policy.

We use 2SLS model with instrumental variables (Table 2) and compare the results of the fixed
effect model estimated by least squares (Table 1). As before, we include the variables on macro-
economic shocks and institutions one-by-one in columns (1) to (5), and we present a full specifi-
cation in column (6). According to our results, variables Tier 1 and share of impaired loans are
significant in individual specifications (1) to (5). In case of Tier 1, it has a negative effect on loan-
rate spread, i.e. the higher the level of capital adequacy of a bank, the lower the risk and the lower
the spread. The share of impaired loans has a positive impact on loan-rate spread, meaning that
a higher share of impaired loans in the bank’s portfolio of an individual bank increases the risk
premium in the bank’s interest rate. In specification (6), which contains all main explanatory
variables, the variables Tier 1 and impaired loans/loans are also significant. In sum, the first stage
regressions show that banks with a lower level of capital adequacy and a higher level of impaired
loans have to compensate for the increased risk which leads to the increased level of spread. The
variables defined on the country level are insignificant in the first stage regression.

10
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Table 2: Macroeconomic shocks and institutions: 2SLS fixed effects model, 2000-2013

First-stage equation: Loan-rate spread
Independent Variables ) 2) 3) 4) (5) (6)
Tier I (In) -0.006" -0.006" -0.006" -0.006" -0.006" -0.006"
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
Share of impaired loans (In) 0.005™" 0.005™ 0.006™ 0.005™" 0.005™ 0.005™
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
HICP (In) —-0.002 —-0.002 —-0.002 -0.001 —-0.001 -0.001
(0.002) (0.002) (0.002) (0.002) (0.002) (0.001)
GDP (In) 0.004 0.002
(0.019) (0.017)
Consumption (In) 0.001 0.001
(0.002) (0.002)
Unemployment (In) -0.004 -0.001
(0.007) (0.001)
Monetary freedom (In) -0.003 -0.003 -0.003
(0.003) (0.003) (0.003)
Investment freedom (In) -0.001 -0.001 -0.001
(0.002) (0.002) (0.001)
Second-stage equation: Gross Loans to Total Assets (In)
Loan-rate spread -43.284™ -43.032™ -41.679™ -43.182™ -42.897™ -41.675™
(20.342) (20.193) (19.866) (20.450) (20.291) (19.983)
HICP (In) 0.320™ 0.432" 0.581™ 0.346™ 0.457" 0.599™
(0.137) (0.132) (0.135) (0.141) (0.136) (0.139)
GDP (In) 0.633™ 0.620™
(0.124) (0.122)
Consumption (In) 0.667"" 0.655™"
(0.116) (0.114)
Unemployment (In) -0.112" -0.110™
(0.024) (0.024)
Monetary freedom (In) 0.069 0.044 0.041
(0.138) (0.139) (0.142)
Investment freedom (In) -0.061 —-0.066 -0.055
(0.067) (0.066) (0.061)
Year-specific dummies YES YES YES YES YES YES
Number of Obs. 8,371 8,371 8,373 8,371 8,371 8,373
Number of Banks 1,887 1,887 1,887 1,887 1,887 1,887
Kleibergen-Paap LM statistic 6.816 6.58 5.306 6.932 6.665 5.406
Chi-sq P-value 0.033 0.037 0.07 0.031 0.036 0.067
Hansen J statistic 0.475 0.299 0.125 0.444 0.282 0.121
Chi-sq P-value 0.491 0.584 0.724 0.505 0.595 0.728

Note: Loan-rate spread is instrumented by Tier I (In) and Share of impaired loans (In). Time effects not reported. Robust

standard errors in parentheses,

Kk Kk

, ™", and " denote significance at 1%, 5%, and 10% level, respectively.
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When we compare the results of the 2SLS regression (see Table 2, lower part) to those of
OLS (Table 1), we can see that the impact of loan-rate spread on bank lending activities is much
higher when using the 2SLS estimation. This is consistent with a downward bias in the standard
regression: higher loans lead to higher bank risk and to higher loan-rate spreads and thus to a
lower OLS estimation coefficient.

In turn, demand factors (GDP, consumption, unemployment) are also highly significant.
Nevertheless, the institutional variables are no longer significant in the 2SLS specifications.
Overall, we can conclude that both supply and demand factors play a role in the process of
providing bank loans in the analysed time period.

12
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5 Robustness Analysis

We check the sensitivity of our analysis in two ways. Firstly, we show that our results remain
largely unchanged if we analyse separately large and small banks (see Table 3). In particular,
we use two thresholds to identify large banks: a bank is considered large when its total assets
exceed the median size or even the upper tertile of assets of all banks in the analysed countries,
respectively. In case of loan-rate spread, the negative impact of this variable on the dependent
variable is significantly higher for large banks compared to small banks. Thus, large banks
incorporate a possible risk in the interest rates at a higher degree than small banks. Hence,
supply factors are particularly important for the lending mechanism of large banks.

Moreover, the loans of large banks depend strongly also on demand factors like GDP, con-
sumption or unemployment. However, our analysis shows different results for institutional var-
iables: Monetary freedom is significant for small banks, while investment freedom for large
banks. Similarly, price stability (using the HICP variable) is more important for small banks
than for large. As a result, monetary disruptions can negatively influence especially the lending
activity of small European banks. In turn, restrictions imposed on investment activity could
have a negative impact on the lending activities of large banks.

Second, we perform our analysis for the period before and after the financial crisis (i.e. be-
fore and after 2007). The upper part of Table 4 presents the results of the first stage-regression
with the dependent variable loan-rate spread. We identify a negative and significant effect of
capital adequacy and a positive and partly significant, in specifications (4) and (5), effect of
impaired loans on the spread in the post-crisis period. Therefore, banks have been more cautious,
as far as the potential risk is concerned, since the financial crisis. On the other hand, demand
factors (GDP and consumption) are significant in the pre-crisis period.

In the lower part of Table 4, we can see that the impact of the loan-rate spread on lending
activity of banks is apparently more significant in the period after the crisis than before the
crisis. As far as macroeconomic shocks are concerned, the variables GDP and consumption still
have a significant and positive impact on the dependent variable in the post-crisis period, while
unemployment proves to be significant in both periods.

13
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Table 3: Impact of shocks on large and small banks, fixed effects model, 2000—2013

Dependent variable: Gross Loans to Total Assets (In), 2000-2013

large banks over asset median large banks in the highest asset tertile

Independent Variables 1) 2) 3) 4) (5) (6)
Loan-rate spread -0.002""" -0.002""" -0.002""" -0.002"" -0.002"" -0.002""
(small banks) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Loan-rate spread -0.086™ -0.085™ -0.086"" -0.083" -0.083" -0.084""
(large banks) (0.041) (0.040) (0.041) (0.041) (0.041) (0.041)
HICP (In) 0.763™" 0.818™" 0.996™" 0.594"* 0.606™" 0.946™"
(small banks) (0.218) (0.227) (0.218) (0.215) (0.224) (0.220)
HICP (In) 0.537™" 0.508™" 1.036™" 0.607"" 0.585™" 1.066™"
(large banks) (0.177) (0.176) (0.201) (0.176) (0.172) (0.202)
GDP (In) 0.409™" 0.593™*
(small banks) (0.131) (0.122)
GDP (In) 0.848™" 0.790™"
(large banks) (0.131) (0.151)
Consumption (In) 0.372™ 0.642"
(small banks) (0.158) (0.139)
Consumption (In) 1.013™ 0.925"
(large banks) (0.135) (0.162)
Unemployment (In) 0.008 -0.020
(small banks) (0.019) (0.018)
Unemployment (In) -0.087"" -0.090™"
(large banks) (0.019) (0.021)
Monetary freedom (In) 0.434™ 0.440™" 0.376™" 0.357" 0.310™ 0.362""
(small banks) (0.136) (0.140) (0.139) (0.132) (0.135) (0.133)
Monetary freedom (In) 0.109 -0.006 0.270™ 0.070 -0.036 0.197
(large banks) (0.130) (0.133) (0.123) (0.141) (0.147) (0.133)
Investment freedom (In) 0.048 0.025 0.023 0.082 0.054 0.072
(small banks) (0.052) (0.052) (0.054) (0.056) (0.057) (0.057)
Investment freedom (In) 0.155™" 0.128™" 0.184™ 0.150" 0.128"™ 0.185™
(large banks) (0.046) (0.047) (0.046) (0.051) (0.052) (0.054)
Constant -3.395™" -3.430™" -2.288™ -3.265™" -3.252"* -2.090™

(0.973) (0.960) (0.902) (0.987) (0.977) (0.911)
Year-specific dummies YES YES YES YES YES YES
Number of Obs. 33,326 33,326 33,338 33,326 33,326 33,338
Number of Banks 3,519 3,519 3,519 3,519 3,519 3,519
R-squared 0.028 0.030 0.025 0.027 0.028 0.024

Note: Time effects not reported. Robust standard errors in parentheses,

level, respectively.
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Table 4: Macroeconomic shock and the impact of the crisis, 2SLS fixed effects model

First-stage equation, Loan-rate spread

2000-2006 2007-2013
1) ) (©) (4) () (6)
Tier I (In) -0.017 -0.015 -0.015 -0.010™ -0.011™ -0.011™
(0.011) (0.011) (0.011) (0.004) (0.004) (0.004)
Share of impaired loans (In) 0.021 0.030 0.037" 0.066" 0.068" 0.073
(0.022) (0.023) (0.022) (0.036) (0.039) (0.046)
HICP (In) 0.009 0.007 -0.001 0.002 0.003 0.002
(0.006) (0.006) (0.007) (0.003) (0.004) (0.004)
GDP (In) -0.013™ 0.003
(0.005) (0.003)
Consumption (In) -0.008" 0.004
(0.004) (0.004)
Unemployment (In) -0.004 0.011
(0.017) (0.014)
Second-stage equation, Gross Loans to Total Assets (In)
2000-2006 2007-2013
Loan-rate spread -54.277 -55.059 -51.635 -36.837"" | -36.289™" | -35.525™"
(45.089) (45.124) (41.603) (12.187) (12.008) (12.010)
HICP (In) 0.356 0.350 -0.167 0.238 0.420" 0.418"
(0.683) (0.650) (0.483) (0.217) (0.227) (0.232)
GDP (In) 0.121 0.550™"
(0.624) (0.125)
Consumption (In) 0.128 0.633™"
(0.501) (0.124)
Unemployment (In) -0.194" -0.119™"
(0.113) (0.029)
Year-specific dummies YES YES YES YES YES YES
Number of Obs. 510 510 513 7,575 7,575 7,575
Number of Banks 193 193 194 1,865 1,865 1,865
Kleibergen-Paap LM statistic 1.177 1.332 2.315 4.655 4.52 4.063
Chi-sq P-value 0.555 0.514 0.314 0.098 0.104 0.131
Hansen J statistic 0.249 0.201 0.007 0.170 0.036 0.001
Chi-sq P-value 0.618 0.654 0.936 0.68 0.849 0.969

Note: Loan-rate spread is instrumented by Tier I (In) and Share of impaired loans (In). Time effects not reported. Robust
, and " denote significance at 1%, 5%, and 10% level, respectively.

standard errors in parentheses,
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6 Conclusions

In nearly all European countries, bank loans are the most important source of capital. Therefore,
the supply of loans has a crucial importance for the economic development and, in particular,
for the recovery from the financial crisis. In order to shed more light on this challenging issue,
we analyse the link between macroeconomic shocks, the institutional environment and the re-
sponses of the banking sector to the financial crisis in the EU countries. We focus on the impact
of loan-rate spreads and asset quality, which are found to be the main supply factors of bank
lending activities in the EU. Indeed, we show that the loan-rate spread is the most important
and statistically robust indicator of loan development. This finding is in line with Gambacorta
and Marques-Ibanez (2011) who show that the bank risk is an important determinant influenc-
ing the supply of loans. This underlines the overwhelming importance of the supply factors for
bank lending in EU. Additionally, the supply factors seem to be especially important for large
banks, while small banks are more sensitive to demand developments.

However, our results show that macroeconomic shocks, (GDP, HICP, consumption and un-
employment rate) which proxy mainly demand factors, have also a significant impact on bank
lending activities of the EU countries within the analysed time period. Moreover, selected in-
stitutional variables also influence bank lending. Not surprisingly, monetary disorder is influ-
encing especially the lending behaviour of small banks. This evidence is consistent with Kishan
and Opiela (2000) and Kashyap and Stein (1995 and 2000) who argue that small banks respond
more actively to monetary policy actions.

Our results remain largely robust to the inclusion of bank-specific control variables in the
instrumental regression. Similarly to Popov and Udel (2012) and Berrospide and Edge (2010),
our results show that bank capitalization (Tier 1 capital) has a positive effect on loan-rate
spreads and thus also on loan development, while the ratio of impaired loans relatively to total
loans of individual banks has a negative effect.
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Appendix

Table Al: Definition of Analysed Variables

Name and Source

Definition

GDP

Eurostat
http://ec.europa.eu/eurostat/data/database
Consumption

Eurostat
http://ec.europa.eu/eurostat/data/database
Investment

Eurostat
http://ec.europa.eu/eurostat/data/database
Unemployment

World Bank

World Development Indicators

http://databank.worldbank.org/data/reports.aspx?
source=world-development-indicators

HICP

Eurostat
http://ec.europa.eu/eurostat/data/database

Monetary Freedom,

Comp. of Economic Freedom Index
http://www.heritage.org/index/explore
Investment Freedom,

Comp. of Economic Freedom Index
http://www.heritage.org/index/explore

Loan-rate spread
Bankscope Database
Tier1

Bankscope Database

Liquid assets to deposits
Bankscope Database
Impaired loans to gross loans
Bankscope Database

Equity to total assets
Bankscope Database

Gross domestic product at market prices (National accounts indicators, ESA
2010, Code B1GQ).

Final consumption expenditure at market prices (National accounts indicators,
ESA 2010, Code P3).

Gross capital formation at market prices (National accounts indicators, ESA
2010, Code PG5).

Unemployment refers to the share of the labour force that is without work but
available for and seeking employment (percentage of total labour force, ILO
Global Estimate of Forced Labour 2012).

Harmonised index of consumer prices measures the change over time of the
prices of consumer goods and services acquired by households. It is a set of
consumer price indices (CPI) calculated according to a harmonised approach
and a single set of definitions (Annual average index, 2000=100).

Monetary freedom combines price stability (weighted average inflation for
previous three years) with an assessment of price controls (a penalty up to
20% if price controls are important).

The index evaluates the severity of restrictions related to investment including
rules for foreign and domestic investment, restrictions on payments, transfers,
foreign exchange and capital transactions, labour regulations, corruption, red
tape, weak infrastructure, and political and security conditions.

Difference between interest income to gross loans (of individual banks) and
money market interest rates.

Shareholder funds plus perpetual non-cumulative preference shares as a per-
centage of risk weighted assets and off balance sheet risks measured under the
Basel rules.

Liquid assets to deposits and Short term funding ratio looks at the amount of
liquid assets available to borrower as well as depositors.

Impaired loans as per the accounts according to the Universal Bank Model. It
represents a percentage share of the total value of the loans that have a spe-
cific impairment against gross loans.

Equity-to-asset ratio is an investment leverage or solvency ratio that measures
the amount of assets that are financed by owners' investments by comparing
the total equity in the bank to the total assets. Equity includes common shares
and premium, retained earnings, reserves for general banking risks and statu-
tory reserves.
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Table A2: Descriptive statistics

Variables in logs Obs Mean Std. Dev. Min Max
Gross loans 8765 4.094 0.395 0.225 4.893
Loan-rate spread 8765 0.004 0.005 —-0.008 0.337
Tier | 8765 14.086 6.900 0.000 98.000
Share of impaired loans 8765 6.738 6.473 0.001 92.788
HICP 8765 4718 0.061 4.335 5.028
GDP 8765 4.587 0.052 3.998 4.787
Investment 8765 4.472 0.135 3.414 4.780
Consumption 8765 4.610 0.050 4.019 4.761
Unemployment 8765 4.690 0.413 4121 6.026
Monetary freedom 8765 4.398 0.035 4.199 4.545
Investment freedom 8765 4.346 0.121 3.912 4.554
Variables in original units Obs Mean Std. Dev. Min Max
Gross loans to total assets 8765 63.517 17.508 1.253 133.413
HICP 8765 112.196 6.997 76.360 152.610
GDP 8765 98.347 4.976 54.501 119.948
Investment 8765 88.271 10.785 30.394 119.119
Consumption 8765 100.620 4.882 55.669 116.919
Unemployment 8765 118.593 51.166 61.628 413.954
Monetary freedom 8765 81.306 2.760 66.600 94.200
Investment freedom 8765 77.739 8.867 50.000 95.000
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Table A3: Correlation matrix

Loans Spread HICP GDP Invest Cons | Unempl MFree IFree Tier |
Loan-rate spread -0.074 1.000
HICP 0.013 0.004 1.000
GDP 0.035 0.005 0.748 1.000
Investment 0.024 0.002 0.299 0.679 1.000
Consumption 0.067 0.005 0.706 0.937 0.703 1.000
Unemployment -0.011 -0.010 -0.033 |-0.293 -0.583 -0.328 1.000
Monetary freedom 0.055 0.001 —-0.042 0.050 0.383 0.188 -0.173 1.000
Investment freedom 0.000 0.002 0.274 0.293 0.209 0.377 —-0.158 0.149 1.000
Tier | -0.270 0.057 -0.039 |-0.061 -0.070 -0.072 0.093 -0.055 | -0.030 1.000
Impaired Loans 0.082 0.009 0.207 |[-0.139 -0.279 -0.130 0.251 -0.133 -0.125 0.000
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