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Abstract:
The purpose of this study is to evaluate the impact of the country risk factors on the
dispersion of the cost of bank borrowing within the euro area, during the period of the global
financial and Eurozone debt crises.
The main aim is to empirically evaluate the degree to which the cost of borrowing
differentials of euro area countries can be explained by changing dispersion in country risk
(measured by government bond spreads).
The results using rolling estimations suggest that the impacts of bond yield spreads are not
such a significant determinant of the observed dispersion of the cost of borrowing, a
dispersion that has been worsen after the outbreak of the global financial crisis and the
subsequent euro area debt crisis.
Even in the cases where a significant association is found for some countries, it seems that it
is weakening as we move further away from the beginning of the turbulent periods.
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1. Introduction
Barriers to financial integration, country specific economic conditions and structural
differences in the eurozone members banking markets produce systematic crosscountry differences in the bank lending interest rates. It is widely agreed in the
relevant empirical literature, that the law of one price within the euro area banking
markets has never been accomplished, while the recent financial and debt crises had
a negative impact in the interest rate convergence process. The main explanation for
the cross-country differences in the cost of bank borrowing, is often based on
differences in country risk, and more specifically on different levels of sovereign
risk.
Sovereign bond yields affect bank lending rates, mainly, via three channels: a)
through the pricing channel, since government bond yields acts as a benchmark for
the interest rate setting in the banking system; b) through the balance-sheet effect,
since bank capital gains or losses in their bond portfolio induce fluctuations in the
supply of credit and hence in interest rates; finally, c) through the liquidity channel,
since a loss in bonds value reduces the bank's ability to draw funds from the money
market using bonds as collateral (Neri, 2013).
The purpose of this study is to evaluate the impact of the country specific risk
factors as measured by the government bond yield spreads, on the dispersion of the
cost of borrowing within the Euro area. To this end, we estimate an empirical model
in which each country's spread in the cost of bank borrowing is explained by with
the country's government bond yield spread, inflation rate spread and growth rate
spread, all spreads calculated by taking the German levels as a benchmark. We use
the recently produced indicators of the cost of borrowing of non-financial
institutions and households for the long term and the short-term borrowing (ECB
2013). We estimate the model for eight different euro area members separately,
namely Belgium, France, Netherlands, Ireland, Italy, Greece, Portugal and Spain.
Finally, we apply a rolling version of the same estimator using an estimation
window of four years, in order to evaluate the evolution of the relationship between
the cost of borrowing and its determinants.
The key conclusion reached here is that both the 2007-08 crisis and the euro area
debt crisis that followed have caused significant divergence in the members’ cost of
borrowing differentials. However, this development can be only partially attributed
to the country specific risk, as measured by the government bond yield spreads. This
conclusion is apparent both in the estimation results for each individual country for
the whole period, and in the evaluation of the evolution of the underlined
relationship through time. More specifically, it is shown that the bond yield spreads
is significant determinant of the cost of borrowing differentials for only a few subperiods. It seems that in most cases, a significant relationship between bond yield
spreads and the cost of borrowing differentials appears only during the initial phases
of the crises, while its importance fades away immediately afterwards.
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2. Literature review
Integration of the financial markets is an important ingredient of a well-functioning
monetary union in EU. Integration can be perceived as the gradual elimination of all
factors that work against the prevalence of the law of one price and are related to
country specific characteristics. These characteristics might be financial product
heterogeneity, structural differences in financial institutions and divergent economic
conditions ((Allegret et al., 2016; Boldeanu and Tache, 2016).
According to the relevant literature, the convergence process of the bank lending
interest rates, although apparent, had been relatively slow during the pre-2007-08
crisis period (Cabral et al., 2002; Kleimeier et al., 2003; Vajanne, 2007). Moreover,
a process of financial fragmentation has been under way during the post-2007
period, as a result of the divergent financial conditions that prevailed within the euro
area (ECB, 2013). Retail banking markets seem to be less integrated compared to
other financial markets as noted in Cabral et al. (2002). Affinito et al. (2006) point
out the significance of the existing market segmentation when examining the Italian
banking market. On the other hand, Vajanne (2006) provides evidence of an ongoing
integration process. Finally, several more recent studies focus on examining the
cross-country differences in the pass-through processes of monetary policy rates on
retail banking rates (Blot et al., 2012; Illes et al., 2013; Paries et al., 2014). These
studies find that a less effective pass-through mechanism is observed since the 20079 financial crisis. More specifically, they show that the financial turmoil has made
the interest rate pass-through in the eurozone less complete and more heterogeneous
across members. Such heterogeneity is attributed to the divergent economic
conditions and structural differences in individual countries that were aggravated
with the financial crisis (Duguleana and Duguleana, 2016; Thalassinos et al., 2015a;
2015b; Chronis and Zombanakis, 2016).
In addition, empirical studies that evaluate interest rate convergence process by
using the 'beta' and 'sigma' convergence indicators reach a similar conclusion: The
'beta' and 'sigma' convergence processes, although slow, were at work during the
pre-crisis period, but they were disrupted during the period that followed the 2007-9
crisis. Moreover, several recent studies also highlight the role of the Eurozone
sovereign debt crisis, by showing the effects of diverging sovereign bond yields and
country specific structural problems of banks on the divergence of the banking
market interest rates and the increased segmentation (Neri, 2013; Acharya και
Steffen, 2013; Gennaioli et al., 2014; Becker και Ivashina, 2014a; 2014b).
In this study, we aim at examining whether the individual country risk, as measured
by the government bond spreads, and specific country macroeconomic conditions
are significant contributors to the dispersion of the cost of bank borrowing within the
euro area. By doing so, we search for an explanation for the observed weakening of
the banking market convergence process during the recent period of financial
turbulence.
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Neri (2013), among others, examines the impact of the sovereign risk on the cost of
borrowing, in several euro area countries. His main finding is that the sovereign
crisis has caused a significant impact on the cost of borrowing through the effect of
the sovereign spreads on interest rates for peripheral countries such as Greece, Italy,
Portugal and Spain.
However, he finds no significant impact of the bond spreads on interest rates for the
other countries. He uses an ARDL model and SUR methodology to evaluate the
relationship between bond spreads and banking market interest rates. Building on
this study, we attempt to evaluate the effects of the sovereign spreads on the cost of
bank borrowing by controlling for the impact of additional explanatory variables
such as of growth and inflation. Cross country differences in inflation and growth
rates indicate asynchronous business cycles, which might be an additional factor
explaining cost of borrowing dispersion. By controlling for this, we can better isolate
the effects of country risk, as depicted on the government bonds yields spreads.
3. Methodology
As mentioned above, our aim is to empirically evaluate the impact of country risk
and country specific economic conditions on the dispersion of the cost of bank
borrowing within the euro area. For this purpose, we will assume that for each
country, the cost of borrowing differential is determined as below:

(1)
where:
Rit denotes country's i cost of borrowing differential vis-a-vis the cost of
borrowing of Germany for month t;
B denotes country's i spread of government bond yield vis-a-vis Germany;
dY / Y denotes the annual GDP growth rate differential vis-a-vis Germany;
dP / P denotes the annual inflation rate differential vis-a-vis Germany.
Since our series might suffer from high persistence, cyclical movements, common
factor effects and linear or stochastic trends, we first transform the series in order to
minimize such effects and make our analysis more robust. To this end, we employ
the Hodrick Prescott high-pass filter to separate a time series into trend and cyclical
components. The trend component may contain a deterministic or a stochastic trend
and it can be a non-stationary process, while the cyclical component is considered to
be a random stationary process.
Hodrick and Prescott (1997) motivated the HP filter as a trend-removal technique
that could be applied to data that came from a wide class of data-generating
processes. In their view, the technique specified a trend in the data and the data was
filtered by removing the trend. The smoothness of the trend depends on the
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parameter λ. The trend becomes smoother as λ tends to infinity, while Hodrick and
Prescott recommended setting λ to 1,600 for quarterly data. The smoothing
parameter determines the periods of the stochastic cycles that drive the stationary
cyclical component. Since here we employ monthly data, we use a smoothing
parameter of 129,600 as suggested by the Ravn–Uhlig rule.
We first estimate our model using the Generalized Method of Moments estimator on
a system of simultaneous equations. The main reasons we follow this approach, is
the problems of endogeneity of the variables employed, the existence of common
factors and the complex relations that might appear within the variables. It should be
noted that, we apply the generalized version of the method of moments, as we make
use of several instruments (and hence of moment conditions) that is greater than the
number of the variables in the model.
If we had estimated a single equation for the cost of borrowing spread and used the
explanatory variables as instruments, our estimator would be the two-stage least
squares estimator; however, the main interest here would be on the treatment of the
endogenous covariates and how the moment conditions could be sketched so as the
estimation is as valid as possible. In order to construct a more efficient estimator, we
need to enrich our econometric model with additional equations that better describe
the mechanism that drives the series of interest. This way, we can isolate the impact
of the country risk, from the impact of the rest variables on the cost of borrowing
differentials. Thus, we estimate the following system of equations:

(2)
(3)
Focusing on the joint estimation of all the parameters of the system, we apply the
well-known three-stage least-squares (3SLS) estimator of Zellner and Theil (1962).
If we are willing to specify the complete system of structural equations, then
assuming our model is correctly specified, by estimating all the equations jointly, we
can obtain estimates that are more efficient than equation-by-equation 2SLS.
In the system of equations above, we can see that the variable of cost of borrowing
differentials is related to the bond yield spreads, growth and inflation, while in the
second equation can be seen that bond yields are associated with growth and
inflation. We treat the cost of borrowing differentials and bond yield spreads as
endogenous variables, as we assume that the shocks in both equations are not
independent from each other. A random positive shock in the second equation, will
make bond yields higher than otherwise would be. This way, cost of borrowing in
the first equation will also be affected by the change in bond yields as well as by the
correlation between the shocks in both equations.
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A defining characteristic of the 3-stage least squares, is that it uses the same set of
instruments for all equations of the system. This way, we are using moment
conditions based on exogeneity assumptions on the variables of growth and
inflation. In order to raise the number of instruments we are using, we will also
employ the lagged values of growth and inflation as additional instruments. The
three steps of the procedure include first to develop instrumented values for all
endogenous variables as provided by regressing each endogenous variable (cost of
borrowing and bond yields) on the exogenous variables in the system.
The second step obtains a consistent estimate for the covariance matrix of the
disturbances based on the covariance matrix of the residuals, while in the third step
we perform an estimation based on the covariance matrix obtained from the second
step, using the instruments provided. As we want to control for potential
heteroskedastisity and autocorrelation, we use a weight matrix that assumes both
heteroskedastisity and cross-equation dependence. So, the weight matrix to be
computed from the first step parameter estimates, will be based on a Bartlett kernel
with optimal number of lags chosen by the Newey and West's (1994) automatic lagselection algorithm, providing the well-known Newey-West standard errors. This
way, the standard errors will be consistent in case heteroskedastisity and
autocorrelation are present.
In this study, we mainly focus on the results concerning the parameter estimates on
the bond yields from the first equation, rather than reporting all coefficients from
both equations. We constructed a system of equations based on assumptions on the
structure of the relations, in order to obtain more efficient estimates. Interest rates
are likely to be affected by the country risk as measured by the spreads of the bond
yields, as well as by growth and inflation, which capture characteristics of the
business cycle, the effects of real interest rates on nominal and other economic
conditions of individual countries.
The second equation describes the mechanism according to which the bond yields
are affected by growth and inflation. In this way, we can better isolate the effect of
the bond yields on the cost of borrowing, while growth and inflation can have a
separate immediate effect on the cost of borrowing (second equation) and at the
same time can affect the cost of borrowing through their impact on the bond yields
(third equation).
Moreover, the use of growth and inflation as instruments in both equations, is made
under the assumption that these variables are exogenous. While this assumption
might not always hold, we can state that the cost of borrowing and bond yields do
not have such an immediate impact on inflation and growth. Moreover, the use of
growth and inflation and their lagged values as instruments, may be justified by the
fact that in most cases (countries), the correlation of growth and inflation with bond
yields is much stronger than the correlation of these variables with the cost of
borrowing. Finally, we use the Hansen’s (1982) J test of over-identifying
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restrictions, in order to check the validity of the instruments used.
As mentioned earlier, Neri (2013) used an ARDL-SUR methodology to evaluate the
relationship between sovereign risk and interest rates. Here, we are mainly interested
in determining whether the impact of sovereign risk on the cost of borrowing, could
be mainly due to the dispersion of the economic conditions of the Euro area
countries, instead of the sovereign risk itself. Controlling for these factors, might
give a better insight for the actual effect of sovereign risk on lending rates.
Moreover, we apply a rolling estimation of the model to have a better insight on the
evolution of the impact of sovereign risk on the cost of borrowing. This rolling
estimation is applied to the system estimator. We firstly estimated the parameters of
the model, using the whole period of our sample and obtained results for each
individual country. These results can be considered as static ones, as the coefficients
are based on a unique sample and the conclusions that can be drawn refer to the
whole period.
On the other hand, using the rolling version of our estimator, we can obtain a series
of parameter estimates together with their robust standard errors described above.
This way, we can observe the evolution of the relation between the cost of
borrowing and the bond yields and whether this relation was affected by the
financial and debt crisis. Moreover, with these estimated series, we can be able to
observe potential trends in the process of convergence (or divergence) of the cost of
borrowing in individual countries. The rolling window will have a size of 48
months, meaning that each individual observation of the series of coefficients
estimated, is based on a period of 4 years, starting from January of 2003 and
finishing on June of 2015. This way, the first sample will be from January of 2003
until December of 2006 and the last estimates will be based on the period from July
of 2011 until June of 2015.
We estimated the same model using different versions and variations, in order to
check whether the potential existence of unit roots, high persistence of shocks and
different specifications concerning the use of instruments and lagged dependent
variables could alter our results significantly. We find however, that the results
concerning the impact of the bond yields' spreads do not appear to be significantly
different in the determination of the spreads of the cost of borrowing indicators
using these alternative specifications. To be more precise, we tried the model in the
differenced version, where all variables appeared in first differences. We also
checked the model with the lagged dependent variable included as a regressor and
finally, we ran our model using different specifications of instruments. All the above
variations showed in most cases results like the ones we report here.
4. Data
As mentioned earlier, as a measure of banking market interest rates we use the
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recently produced ECB's cost of borrowing indicators (ECB, 2013). More
specifically, we use a monthly panel of the ECB's long-term and short-term cost of
borrowing indices, related to new loans to business and households, for the period
January 2003-June 2015. These newly constructed indices represent a more reliable
indicator of the prevailing bank lending rates in each country, compared to the older
harmonized statistics on individual market segment interest rates. We use data for
Belgium, France, Netherlands, Ireland, Italy, Greece, Portugal and Spain.
Among the improved characteristics of these indices, are the inclusion of interest
rates on overdrafts as a form of short-term lending, and the characterization of the
floating rate long term loans to NFIs as short-term borrowing (since it can be viewed
in the context of refinancing of firms, ECB, 2013). As all these indicators are
composed by weighting averages of individual loan rates, a weighting scheme must
be applied.
According to ECB (2013), weighting each individual interest rate based on
outstanding amounts of loans captures the financing structure of the economy more
accurately. However, data on balance sheets are available on a different time pattern
than data on interest rates, thus making the weighting procedure not so reliable. On
the other hand, an aggregation based on new business volumes provides a better
measure of the impact of the marginal cost of a new loan on the overall financing
cost structure. Weighting averages based on new business loans however might
become more volatile than the underlying interest rates because of the volatile nature
of these volumes. This is the reason a moving average of two years is used
concerning the amount of new business volumes used for weighting (ECB, 2013).
A drawback of choosing the use of the cost of borrowing indicators rather than
individual rates, is that ECB publishes only highly aggregated indices for the cost of
borrowing of a) total short-term bank lending, b) total long-term bank lending, c)
total lending to firms, and d) total lending to households. Here we focus on the first
two indicators, namely the cost of borrowing for short-term and the long-term
lending.
For capturing country risk differentials, we use the spread of each country 10-year
government bond yield vis-a-vis Germany, (ECB data on bond yields). For
calculating inflation rates, we use the annual growth rate of the CPI index provided
by the ECB for each country. For GDP growth rates, we obtained quarterly data for
GDP growth produced by the OECD. Since only quarterly growth data is available
for the countries in question, we used a cubic spline interpolation to produce
monthly growth rate series.
As our purpose is to assess whether there are significant associations between the
dispersion of the cost of borrowing indicators and the individual country
characteristics, all variables are in the form of spreads vis-a-vis the corresponding
German value for the same month. Another reason for considering differentials
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rather than levels, is to control for potential common trends in the series of
individual countries.
5. Estimation Results
5.1 Estimation of the model for the whole period
Tables 1 and 2 show the estimated parameters of the system of equations (2) and (3),
namely the estimated coefficients of the bond yield spreads, the growth rate
differentials and inflation differentials for each individual country. Table 1 shows
the model is estimation results for the cost of borrowing on short-term bank lending,
while Table 2 shows the estimation results in the case of long-term lending. In the
column next to estimated coefficients, the Newey and West heteroskedasticity and
autocorrelation corrected standard errors are shown, based on the Bartlett kernel. In
the last column of each table the probability value is reported. Finally, at the end of
each country's results we report the critical value of the Hansen’s J statistic for overidentifying restrictions and its probability.
As described earlier, the number of instruments used (and so the moment equations
provided), were more than the number of parameters in the model. Had we used the
same number of moments as the number of parameters, we could still be able to
produce an estimation of the model. Thus, independently of the instruments used,
the parameter estimates should not differ too much regardless of which moment
conditions the estimator uses to estimate the parameters. The Hansen's J statistic
used here, is a Chi square test, checking the hypothesis that the parameters do not
change that much when a different subset of instruments is used. Hence, the test can
be perceived to evaluate the validity of our instruments, providing possible signs of
model misspecification. As can be seen in table 1, the probability value of this test is
greater than 0.05 in all cases, allowing us not to reject the null hypothesis and to
conclude that the model is not mis specified.
In general, for each country the bank interest rate differential is expected to be
positively related to country's sovereign bond spread, to its growth rate differential
and to its inflation rate differential. Increasing sovereign bond spread might reflect
increasing country risk premia, a development that might increase interest rates of
all kinds of lending in the country. On the other hand, growth rate and inflation rate
differentials for a country could signify faster growing aggregate demand relative to
the benchmark country and thus higher demand for loans and higher interest rates.
Moreover, a higher inflation rate in a country might lead to higher interest rates
because of the Fisher effect. The results of Table 1 and 2, suggest that in many cases
there is no significant systematic relation between cost of borrowing spreads and the
spreads between bond yields, growth rates and inflation rates. Thus, the general
picture from the estimation using data for the whole period under examination is that
the cost of borrowing spreads for Belgium, Italy and Netherlands and Greece are not
significantly related with the sovereign risk spreads, or divergent economic

G. Michalopoulos, K. Tsermenidis
85

conditions. For Greece, however, there is one exception since there is significant
contribution of the inflation differential in explaining the long-term cost of
borrowing spreads.
Table 1. Estimated parameters of the system for short-term bank lending for the
whole period (2003-15)
Coefficient
Belgium

Const.
Bonds
Growth
Inflation

Spain

Const.
Bonds
Growth
Inflation

France

Const.
Bonds
Growth
Inflation

Italy

Const.
Bonds
Growth
Inflation

Netherlands

Const.
Bonds
Growth
Inflation

Portugal

Const.
Bonds
Growth
Inflation

Greece

Const.
Bonds
Growth

0.01
0.19
0.01
0.02
Hansen's J:
0.01
0.54
0.07
-0.04
Hansen's J:
0.02
1.42
-0.07
-0.12
Hansen's J:
0.00
0.22
-0.01
-0.03
Hansen's J:
0.01
0.18
0.02
-0.23
Hansen's J:
0.01
0.35
0.03
-0.25
Hansen's J:
0.01
0.05
-0.03

Std. Error
(HAC)
0.02
0.22
0.02
0.05
4.18
0.05
0.10
0.02
0.11
3.55
0.05
0.54
0.02
0.05
1.90
0.04
0.17
0.06
0.08
7.16
0.03
1.28
0.10
0.56
1.74
0.06
0.11
0.05
0.09
7.60
0.04
0.03
0.02

P-value
0.70
0.38
0.77
0.73
0.24
0.80
0.00
0.00
0.69
0.31
0.75
0.01
0.00
0.02
0.59
0.96
0.20
0.89
0.70
0.07
0.65
0.89
0.83
0.68
0.63
0.83
0.00
0.60
0.01
0.06
0.89
0.12
0.12
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-0.07
0.06
Hansen's J
4.07
Ireland
Const.
0.01
0.04
Bonds
0.11
0.11
Growth
-0.01
0.01
Inflation
0.07
0.03
Hansen's J:
5.01
Notes: Bold numbers show significance at the 5% confidence level.

0.21
0.25
0.85
0.35
0.45
0.01
0.17

Table 2. Estimated parameters of the system for long-term bank lending the whole
period (2003-15)
Coefficient
Belgium

Const.
Bonds
Growth
Inflation

Spain

Const.
Bonds
Growth
Inflation

France

Const.
Bonds
Growth
Inflation

Italy

Const.
Bonds
Growth
Inflation

Netherlands

Const.
Bonds
Growth
Inflation

Portugal

Const.
Bonds
Growth

0.05
0.07
0.01
-0.03
Hansen's J:
0.07
0.97
0.10
0.04
Hansen's J:
0.03
2.13
0.00
0.01
Hansen's J:
0.01
0.10
-0.15
-0.01
Hansen's J:
-0.05
4.64
0.36
-2.02
Hansen's J:
-0.05
-0.53
-0.43

Std. Error
(HAC)
0.07
0.46
0.04
0.09
3.27
0.09
0.43
0.06
0.22
1.43
0.05
0.79
0.03
0.05
4.73
0.06
0.29
0.09
0.13
5.63
0.25
7.41
0.81
3.91
3.03
0.17
0.24
0.15

P-value
0.50
0.88
0.81
0.70
0.35
0.44
0.03
0.10
0.85
0.70
0.53
0.01
0.91
0.83
0.19
0.93
0.73
0.12
0.93
0.13
0.85
0.53
0.66
0.61
0.39
0.75
0.03
0.00
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-0.13
0.25
Hansen's J:
2.69
Greece
Const.
0.08
0.08
Bonds
-0.03
0.05
Growth
-0.02
0.04
Inflation
0.22
0.11
Hansen's J:
4.08
Ireland
Const.
-0.05
0.14
Bonds
-0.53
0.26
Growth
0.05
0.04
Inflation
0.38
0.12
Hansen's J:
2.06
Notes: Bold numbers show significance at the 5% confidence level.

0.60
0.44
0.31
0.61
0.62
0.04
0.25
0.71
0.04
0.23
0.00
0.56

On the other hand, however, a significant positive impact of the bond yield spreads
on the cost of borrowing differentials (for the whole period examined) can be
observed in the cases of France, Spain and Portugal, although in for Portugal the
relevant coefficient shows the expected sign only in the case of short-term lending.
As shown in Table 2, in the cases of the long-term cost of borrowing in Portugal and
Ireland a significant negative relationship between bond yield spread and cost of
borrowing differential is observed.
Thus, the conclusion reached here is that the hypothesis that country risk premia
have a systematic positive impact on the cost of borrowing dispersion cannot be
rejected, only for four out of the eight-euro area members considered. On the other
hand, divergent economic conditions as represented by differences in inflation and
growth rates appear to be significant determinants of the cost of borrowing spreads,
mainly for peripheral countries (France, Spain, Ireland, Portugal and Greece).
5.2 Rolling Estimation results
Thus, the general conclusion from the estimation of the model for the whole period
is that there is only sporadic evidence supporting a positive impact of country risk
premia and divergent economic conditions on bank interest rate dispersion.
However, the importance of such a relationship could vary through time. For
example, someone might expect a stronger association between bank interest rate
spreads and country risk premia during periods of financial distress. In order to
evaluate the through time evolution of the relationship between the cost of
borrowing dispersion and its determinants described earlier, we perform a rolling
estimation of the system of equations (2) and (3). Here, due to limited space, we
only present the evolution of the estimated coefficient of the bond yield spread (the β
of equation (2)), together with its 95% confidence interval, constructed using the
HAC Newey-West standard errors. At each point in time, the coefficient reported is
calculated for the sub-period of the previous 48 months. For example, the estimated
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coefficient reported for January 2007 is derived by using the sub-sample from
January 2003 to December 2006, the February 2007 coefficient corresponds to the
sample from February 2003 to January 2007 etc.
Figures 1 and 2 in the Appendix show the evolution of these coefficients for the
eight-euro area members both for short-term and long-term costs of borrowing. We
firstly discuss the results in relation to the short-term cost of borrowing spreads. A
close examination of the country graphs leads to the following conclusions: first, the
general picture is that the impact of the sovereign risk is not significant determinant
for the cost of borrowing dispersion, since for most of the period and most of the
countries, the coefficient of the bond yield spreads appears to be non-significant.
Second, the impact of bond yield spreads on cost of borrowing differentials becomes
significant for all the countries for some sub-periods in the post 2007 crisis era. This
significance is stronger and more persistent for the countries that were severely
affected by both the world financial crisis and the euro area debt related crisis (eg.
peripheral countries such as Portugal, Italy, Spain); however, for the heavily affected
by the debt crisis Greece this result does not hold. On the other hand, in the case of
France the coefficient has been persistently significant for most of the crisis period.
Finally, for the 2014-15 period, a period of less financial turbulence, the impact of
the sovereign risk spreads has become insignificant for all the countries, except for
Portugal.
On the other hand, the results are not so similar when examining the evolution of the
coefficients referring to the long-term cost of borrowing differentials. As with the
previous case, the general picture is that the long-term cost of borrowing spreads is
not significantly related to sovereign risk spread in the majority of the cases.
However, it is shown that the significance of such relationship has not been
upgraded during the period of financial turbulence in most countries with exception
of France and Italy. Surprisingly, sovereign spreads do not seem to be significant
determinants of the cost of borrowing differentials in long term lending for the euro
area peripheral countries, even during the period of euro area debt crisis. This
outcome has positive implications for the single monetary policy and the financial
integration process in the euro area, since it suggests that the long-term lending
rates, being important for investment and firm expansion, are not closely related to
sovereign risk spreads.
6. Conclusions
The main aim of this study is to empirically evaluate the association between the
dispersion of the bank borrowing cost for firms and households and the government
bond yield spreads of individual countries within the euro area. In order to better
capture the effects of the sovereign risk on the cost of borrowing dispersion, we used
additional explanatory variables for the cost of borrowing spreads, namely inflation
rate and growth rate differentials. We empirically investigate this relationship with
the use of a model of system equations and the three-stage least-squares (3SLS)
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estimator.
Our results have led to an overall conclusion suggesting that there is not any
systematic and persistent relationship between sovereign risks and cost of borrowing
dispersion within the euro area. A significant relationship between these variables
can only be observed for the turbulent periods of the 2007-9 world financial crisis
and the subsequent euro area debt crisis, and for specific member states that mostly
affected by the crises. Moreover, the increasing importance of sovereign spreads in
determining the cost of borrowing differentials during the crisis periods is less
evident in the case of bank long-term lending compared to bank short-term lending.
The evidence presented here have positive implications for the implementation of
the single monetary policy since country specific sovereign risk premia do not seem
to assert a permanent impact on banking market interest rates. Consequently, the
increased dispersion of the cost of bank borrowing observed in the euro area during
the current financial turbulence cannot be explained by increasing sovereign risks.
Divergent economic conditions and, more importantly, structural differences of the
banking sector and individual characteristics of the firms and households across
countries might offer a better explanation for the limited cost of borrowing
convergence in the euro area.
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Appendix:
Figure 1. The estimated coefficient of bond yield spreads and its confidence
intervals from the rolling system GMM regressions (equation 1): The
case of short-term cost of borrowing
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Figure 2. The estimated coefficient of bond yield spreads and its confidence
intervals from the rolling system GMM regressions (equation 1): The case of longterm cost of borrowing

