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Abstract

This paper investigates the integration process within the European Economic and 
Monetary Union’s retail banking industry by analyzing deposit and lending rates to non-
financial corporations. The investigation covers the 2003~2014 period, examining the 
normal period, the global crisis period, and the European debt crisis period. The paper 
classifies sampled countries into three groups on the basis of their Gross Domestic 
Product to investigate the relationship between economic size and degree of integration. 
We employ five different indicators to assess various dimensions of integration: beta 
convergence, sigma convergence, variance ratio, asymmetric dynamic conditional 
correlation, and dynamic co-integration. The results point toward a weak degree of 
integration, which was worsened by the twin crises. In addition, results indicate that 
more heterogeneity exists in the credit market than in the deposits market. Furthermore, 
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short-term maturity products are observed to be more converged than longer-term 
maturity products. We also observe a positive relationship between economic size of 
sampled countries and the degree of retail banking integration.

JEL Classifications: C22, F36, G15, G21
Keywords: Economic and Monetary Union, Retail Banking to Non-Financial 
Corporations, Global Financial Crisis, Eurozone Debt Crisis, Time-Varying Retail 
Banking Integration.

I. Introduction

In European economies, financing is strongly bank-based with banks contributing 
about 75–80% of it (Wehinger 2012, Langfield and Pagano 2015). This is particularly 
true for Small and Medium Enterprises (SMEs) as they are often excluded from capital 
markets owing to their size and limited financial sophistication, while having access 
to bank financing (ECB 2013). Considering the importance of retail banking in this 
region, in October 2012 the European Summit agreed on a broad outline of a European 
Banking Union based on the following three pillars: a Single Supervisory Mechanism 
(SSM), a Single Resolution Mechanism (SRM), and eventually, a common Deposit 
Guarantee Scheme (DGS). While the idea of a banking union is widely appreciated, 
it is important to examine the effectiveness of policy initiatives undertaken so far (see 
Table 1) toward forging an integrated European banking system. In addition, given the 
gravity of the recent Global Financial Crisis (GFC) and the European Debt Crisis (EDC), 
it is important to investigate their impact on banking sector integration in Europe. The 
contagion of the sovereign debt crisis spread into the European banking system through 
its exposure to toxic assets, sovereign debt holdings of fundamentally weak economies 
and the inefficiency of subsequent policy measures, thus turning the debt crisis into a 
full-fledged banking crisis. This had far-reaching implications for the real economies, 
which rely on the banking sector for credit and liquidity. Thus, this study aims to assess 
the time-varying degree of the euro-area’s retail banking integration during normal and 
crisis periods, with a focus on Non-Financial Corporations (NFCs). In addition, we 
also examine whether the degree of retail banking integration varies across different 
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economy sizes. For this purpose, the Economic and Monetary Union (EMU) economies 
are classified into three groups (A, B, and C) based on their economic size measured by 
Gross Domestic Product (GDP).

The Non-Financial Corporations (NFC) contribute the highest share to gross value 
added (58%) and gross savings (49%). In addition, the overall growth of gross capital 
formation is driven mainly by the NFC sector with a contribution of 54%.1 Given the 
importance of NFC  segment, as a client of retail banking, the study focuses on an in-
depth analysis of convergence of the deposit and credit rates in this segment with varying 
maturities.

Table 1. Legislation on the EU banking and financial sectors

1977

First Banking Directive: Removed obstacles to the provision of services and 
establishment of branches across the borders of EU member states. Harmonized 
rules for bank licensing. Established European Union(EU)-wide supervisory 
arrangements

1988
Basle Capital Adequacy Regulation (Basle I): Minimum capital adequacy 
requirements for banks (8% ratio). Capital definitions: Tier 1 (stock); Tier 2 (near- 
stock). Risk-weightings based on credit risk for bank business

1988 Directive on Liberalization of Capital Flows: Free cross-border capital flows, 
with safeguards for countries with balance of payments problems

1989

Second Banking Directive (Single EU banking licence): Principles of home 
country control (home regulators have ultimate supervisory authority for the 
foreign activity of their banks) and mutual recognition (EU bank regulators 
recognise equivalence of their regulations). Passed in conjunction with the Own 
Funds and Solvency Directives, incorporating capital adequacy requirements 
similar to Basle I into EU law

1992 Maastricht Treaty broadens the EC into the EU, with a commitment to EMU, 
including the creation of the Euro

1992
Large Exposures Directive: Banks should not commit more than 25% of their 
own funds to a single investment. Total resources allocated to a single investment 
should not exceed 800% of own funds

1 Eurostat (2015). Contributions of Each Institutional Sector to Macroeconomic Developments. http://ec.europa.eu/eurostat/web/
sector-accounts/detailed-charts/contributions- sectors 
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1993 Investment Services Directive: Legislative framework for investment firms and 
securities markets, providing for a single passport for investment services

1994 Directive on Deposit Guarantee Schemes: Minimum guaranteed investor 
protection in the event of bank failure

1998 Creation of the European Central Bank (ECB)

1999

Financial Services Action Plan (FSAP: Legislative framework for the Single 
Market in financial services. FSAP was launched in 1999 to be implemented in 
2005. This plan had three aims: the creation of a single EU wholesale market for 
financial services and products, the creation of an open and secure financial retail 
market, and the implementation of state of the art prudential rules and supervision

2000 Consolidated Banking Directive: Consolidation of previous banking regulation

2000
Directive on e-money: Access by non-credit institutions to the business of 
e-money issuance. Harmonised rules/standards relating to payments by mobile 
telephone, transport cards, and Basle payment facilities

2001
Directive on the Reorganisation and Winding-Up of Credit Institutions: Recognition 
throughout EU of reorganisation measures/winding-up proceedings by the home 
state of an EU credit institution

2001
Regulation on the European Company Statute: Standard rules for company formation 
throughout the EU. Permits the formation of a single legal entity that can operate 
freely across EU national borders

2002
Financial Conglomerates Directive: Supervision framework for a group of 
financial entities engaged in cross-sectoral activities (banking, insurance, 
securities)

2004 New EU Takeover Directive: Common framework for cross-border takeover bids

2005~
2010

White paper on Financial Services Policy: Plan to implement outstanding FSAP 
measures, consolidation/convergence of financial services regulation and supervision

2006
~

2008

Capital Requirements Directive: Updates Basle I and incorporates the measures 
suggest in the International Convergence of Capital Measurement and Capital 
Standards (Basle II). Improved consistency of international capital regulations. 
Improved risk-sensitivity of regulatory capital. Promotion of improved risk-
management practices among international banks.
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2011

The implementation of the Capital Requirements Directive III (CRD III), known 
as the Basel 2.5 regulatory framework, on 31 December 2011. Resulted in higher 
capital requirements for banks, in particular by applying considerably higher risk 
weights both to securitisations in the trading book and to market risks measured 
via internal models.

2011 ECB institutes LTRO program to provide three-year liquidity for banks

2012 Second batch of three-year LTRO loans takes total lent to more than €1 trillion

2012 European Summit agree on a broad outline of European Banking Union

2013 ECB to begin taking on overall supervisory role for Eurozone banks

2014 ECB to be fully effective as bank supervisor

2015 The European Commission launched the Capital Markets Union Action Plan 
towards a true single market for capital across the 28 EU Member States.

(Source) Goddard, Molyneux, Wilson, and Tavakoli (2007) and author’s updates.

The extant literature on integration maintains that financial integration is evolving at 
a different pace across financial instruments and services. While most researchers find 
some evidence of integration in wholesale banking and capital market activities (Baele 
et al. 2004, Gupta et al. 2015, Sehgal et al. 2016), there is scepticism regarding retail 
banking integration despite the presence of a single currency and a common central bank 
(Cabral, Dierick and Vesala 2002, Heinemann and Jopp 2002, Eppendorfer, Beckman 
and Neimke 2002, Schuler and Heinemann 2002). This is attributed to non-regulatory 
barriers of integration such as preferences for proximity, variation in credit products, and 
cultural differences across borders.

One strand of literature on banking system integration uses the convergence level of 
interest rates for evaluating integration in banking in the EMU. Studies such as those by 
Baele et al. (2004) and Vajanne (2007) apply beta and sigma convergence measures to 
retail interest rate levels. Baele et al. (2004) report convergence for the pre-EMU as well 
as the EMU period but find a significant increase in convergence only for mortgages 
under a single currency. Affinito and Farabullini (2006) compare bank rate differentials 
and show that the degree of integration in the Italian banking system is higher than that 
in the euro area. The authors conclude that further convergence can happen if banking 
services become more similar. Kleimeier and Sander (2006) apply co-integration 
measures to conclude that Eurozone convergence is at least partly a global process 
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and has largely been a result of integrating the wholesale markets of the region after 
eliminating exchange rate risks. Studies show that the credit market, in general, is far 
more heterogeneous than the savings market, (Martín-Oliver, Salas-Fumás and Saurina 
2005, Rughoo and Sarantis 2012, Rughoo and Sarantis 2014) which can be attributed to 
heterogeneity in the credit policies of banks.

The second strand uses quantity-based indicators to measure the progress made in the 
banking integration process. In their pioneer work, Cabral, Dierick, and Vesala (2002) 
analyze banking integration in the following three areas: wholesale, capital market, and 
retail. While the results indicate a fully integrated market in wholesale banking services, 
the integration process has clearly been slower in the retail area, which is because of 
the traditionally strong local nature of these activities. As for the capital market, while 
intermediating bond issuance is observed to be significantly integrated, intermediating 
stock issuance and large-scale lending have remained local because of the greater role of 
local information and risk assessment. Manna (2004) uses cross-border quantity flows 
for several banking assets to conclude that in retail markets, with the exception of the 
home bias, an increasing neutrality toward the location of the counterparty is present. 
Perez, Vicente and Saurina (2005) found evidence that a cross-country flow of banking 
assets in the Eurozone is progressing at a faster pace after the introduction of the euro, 
which has changed the pace and trend of European banking integration.

In addition, banking integration has also been investigated by studying the 
convergence of returns on assets and profitability (Gropp and Kashyap 2009, Ilut and 
Chirlesan 2012), convergence of cost efficiencies (Weill 2009, Casu and Girardone 
2010), and interest rate pass-through (e.g., Sander and Kleimeier 2004). While the 
convergence of returns on assets of banks across the EMU is not observed despite the 
juridical and political efforts undertaken in Europe, the evidence of convergence in cost 
efficiency of banks across European countries is attributed to lagging behind rather than 
catching up with best practices. Convergence in efficiency is expected to accelerate in 
future with a greater number of cross-border mergers and acquisitions. Similarly, Sander 
and Kleimeier (2004) found that heterogeneity across the Eurozone has decreased in 
some banking markets. However, as legal and cultural differences at the national level 
remain important, convergence remains incomplete and monetary policy will continue to 
operate in a heterogeneous Eurozone.

Given the important role of bank-based financing in the euro area, banks are 
conveyors of monetary policy impulses and form an important intermediary for 
business and trade. Thus, banking integration has far-reaching implications for uniform 
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transmission of monetary policy in the region as well as for the financing of firms. It 
also has a bearing on the nature and extent of cross-border banking transactions, risk 
diversification, and the availability and cost of bank loans. As integration reduces credit 
constraints, it also encourages excessive leverage. In addition, in recent times, the subject 
of banking integration has garnered a lot of importance, particularly in the backdrop 
of the recent financial crises. Considering this, the main objectives of this study are as 
follows:

• To measure different dimensions of time-varying integration in retail banking with 
a focus on NFCs;

• To assess the change in the degree of integration of retail banking, especially NFCs, 
between normal and crises periods; and

• To examine the variation in the degree of integration of retail banking, particularly 
NFCs, across different groups of EMU members, classified by the size of their 
economies.

This study should be of interest to the central bank, policy makers, academicians, 
investors, and portfolio managers. The following section briefly discusses the EMU 
retail banking industry.

A. EMU banking industry

Table 2 provides an overview of the banking sector across different members of the 
EMU. The table shows that the depth of the banking market as measured by the ratio 
of total assets to GDP as well as of domestic credit to GDP is relatively high across 
countries. In terms of the banking assets to GDP ratio, Luxembourg has the largest 
banking sector, with its banking sector being driven by foreign banks, while for most 
other economies, the focus is on domestic operations (ECB 2013). 
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Table 2. Economic size and banking sector

Group Country
GDP 2014 
(billions of 

euro)a

Year 
of joining 

EMU

Symbol 
used

Total banking assets to GDP 
ratio (2014)b

Domestic 
banks

Foreign subsidiaries 
and branches

Group 
A

Germany 2734.26 1999 Ger 2.3 0.1

France 2060.872 1999 Frc 3.2 0.2

Italy 1537.125 1999 Ita 1.5 0.1

Spain 1053.296 1999 Spn 3.2 0.2

Netherlands 638.498 1999 Net 3.6 0.3

Belgium 393.453 1999 Bel 1.2 1.2

Group 
B

Austria 307.257 1999 Aus 2.3 1

Greece 186.541 2001 Grc 2 0.1

Finland 186.295 1999 Fin 0.8 2

Portugal 167.841 1999 Por 2 0.5

Ireland 188.778 1999 Ire 1.4 1.3

Group 
C

Slovakia 72.84 2009 Sla 0.1 0.7

Luxembourg 44.396 1999 Lux 1.9 14.3

Slovenia 36.191 2007 Sle 0.7 0.4

Cyprus 15.008 2008 Cyp 2.8 1.5

Estonia 17.408 2011 Est 0.1 1.1

Malta 7.31 2008 Mal 1.9 4.7

(Notes) (i) The table shows only those member countries that form part of the sample set for this study. 
             (ii)  a International Monetary Fund (IMF), World Economic Outlook Database.
                                 b ECB Report on Financial Structures, October 2015.

ECB (2013) reports that although the total assets of the euro-area banking sector 
declined following the balance sheet repair and structural change post-crisis, banks in the 
Eurozone are still holding on to assets that are three times the size of the currency bloc's 
economy. Over the past three decades, policy makers have initiated multiple steps for 
the development and integration of the banking system across EU’s members, toward 
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the goal of creating a single financial market in the union. Table 1 presents an overview 
of the important legislative developments in creating regulatory harmonization across 
banking and financial markets.

Despite the policy measures undertaken to create a banking union, the retail-banking 
sector in the EMU remains fragmented, even though studies indicate that the money 
market and capital markets (stock and bond) have experienced considerable integration 
over time. It is important to note that low retail-banking integration across countries 
hampers the functioning of a central monetary authority as it results in limited and 
unequal monetary transmission across the member countries. Studies show that the pass-
through of policy rates down to the bank interest rates is relatively low in Europe (Campa 
and Gozalez Minguez 2006) with a lack of integration in retail banking being one of the 
major factors (Bondt et al. 2005, Kleimeier and Sander 2006).

The rest of the paper is organized as follows: Section II describes the dataset. Section 
III details the methodology. Section IV presents the results. Finally, Section V provides 
the summary and the conclusions.

II. Data

This study covers 17 EMU member countries, which are classified into three groups 
(A, B, and C) based on their economic size measured by GDP (Table 2). Belgium (Bel), 
France (Frc), Germany (Ger), Italy (Ita), Netherlands (Net), and Spain (Spn) are grouped 
under Group A; Austria (Aus), Finland (Fin), Greece (Grc), Ireland (Ire), and Portugal 
(Por) are classified under Group B; and Cyprus (Cyp), Estonia (Est), Malta (Mal), 
Slovakia (Sla), Luxembourg (Lux), and Slovenia (Sle) constitute Group C. This is done 
to test the generally held view that large economies are more likely to integrate with 
other economies owing to higher cross-border capital flows as they typically have more 
stable macroeconomic policies, lower credit and liquidity risk, a better financial and 
institutional architecture and deeper markets. 

We use the lending and deposit rates from the harmonized2 monthly Monetary 

2 In a harmonized database, the bank interest rate series within each instrument category is based on the same definitions and 
classifications across all member countries. Hence, there is no inherent heterogeneity in the data unlike the bank interest rate statistics 
before 2002. 
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Financial Institutions (MFI) interest rates database of ECB. The data is compiled for 
sample euro area countries from January 2003 to February 2014. 

In total, we consider six monthly deposit and lending interest rate data sets for NFCs. 
Following Rughoo and Sarantis (2012, 2014), we employ three maturities, namely short 
term, medium term, and long term. The following datasets are compiled:

• Deposit rates with maturities up to one year, up to two years, and more than two 
years; and

• Loans with maturities up to one year, one–five years, and more than five years.

The total sample period is divided into two sub-periods, the Normal period from 
January 2003 to July 2007 and the Crisis period from August 2007 to February 2014. 
The Crisis period starts from August 9, 2007 (see for e.g., Trichet 2010, Angelini, 
Nobili and Picillo 2011, Simplice 2012). Although the Eurozone reported an end of the 
recession in the first quarter of 2013, in February 2014, three countries—Cyprus, Italy, 
and Greece3—were still in recession.

We check the stationarity of the data series by conducting the Augmented Dickey–
Fuller test (ADF). The results are reported in Table 3, which show that all the series are 
integrated of order one- (I (1)). This is similar to previous studies (Buttner and Hayo 
2010, Tamakoshi and Hamori 2012, Buchholz and Tonzer 2013).

3 Eurostat. GDP and main components - volumes: Percentage change on previous quarter (seasonally adjusted, and adjusted by 
working days). 
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III. Methodology 

Retail integration is measured by employing five different indicators, each with a 
different focus, namely beta convergence (speed of convergence), sigma convergence 
(cross-sectional dispersion), Variance ratio (variance from common source), Asymmetric 
Dynamic Conditional Correlation, hereafter called ADCC (time-varying correlation) 
and dynamic co-integration (time-varying long-run relationship). As the tests established 
breaks in the time series, all the measures of integration in this study incorporate rolling 
estimation to capture the time-varying dynamics of retail banking integration. Table 4 
provides a brief overview of the indicators employed for measuring integration.

Table 4. Indicators of integration

Measure Relation to financial integration

1. Beta convergence A negative Beta coefficient implies convergence. The estimated 
value of Beta indicates the speed of convergence.

2. Sigma convergence Lower cross-sectional dispersion from benchmark (EMU), as 
measured by sigma value, implies higher return convergence.

3. Variance ratio Higher EMU Variance ratio implies more important role of 
regional factors than local factors in explaining country i’s rates

4. Asymmetric 
    dynamic conditional 
    correlation Model

A higher time-varying dynamic correlation indicates greater 
co-movement of returns. Significant coefficient of asymmetric 
impact implies the presence of impact of joint bad news on 
correlations.

5. Dynamic 
    co-integration

- Scaled trace statistic consistently greater than one is an indicator 
of long run relationships between the indices. 

- Higher the absolute value of rolling coefficient of Error Correction 
Term (ECT), higher is the speed of adjustment to long run 
equilibrium, and hence greater convergence.

(Note) This table provides an overview of the different indicators of integration that are used for the purpose 
of this study. The indicator of dynamic co-integration consists of two measures to assess the degree of 
integration, which provide different information about the integration.
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A. Beta convergence

Barro and Sala-I-Martin (1992) pioneered the concept of beta convergence to 
measure the convergence of levels of growth across economies. While the absolute value 
of beta indicates the speed at which the interest rates of country i converge toward the 
interest rates at the Euro area level, the negative sign of the beta coefficient indicates 
mean reversion of rates and hence the presence of convergence. Beta convergence is 
quantified by estimating the following regression:

	     ∆ERi ,t =  α i + β i ,t ERi ,t−1 + Σl

L

=1  
γ

l ∆ERi ,t−1+ ε i ,t                               (1)

where ERt represents the interest rate differential between country i and the Eurozone 
at time t. In the ideal situation of perfect retail banking integration, this interest rate 
differential should be zero following the law of one price. Therefore, a negative β t 
coefficient indicates mean reversion taking place in the retail banking sector across 
economies. An absolute value of the coefficient represents the speed of convergence at 
which the interest rate differential is dissolved and interest rates in country i converge 
with those of the benchmark. Thus, β t  is the convergence coefficient. A negative 
coefficient means that convergence takes place. The larger the absolute values of beta 
are, the faster is the convergence. The lag length l is determined using the Schwarz 
Information Criteria (SIC). The beta coefficient is varied according to the time using the 
rolling regression technique with a fixed window of 65 trading days, which approximates 
to one quarter. Under the null hypothesis of no convergence, β is equal to zero. 

B. Sigma convergence

Beta convergence and sigma convergence form the twin pillars of convergence 
growth literature. Sigma convergence appraises the extent to which markets are already 
integrated. In essence, it gauges the cross-sectional dispersion of interest rates relative to 
the benchmark. This measure, in principal, tests whether the law of one price holds good. 
The law states that if the economies are to be integrated, returns on assets with identical 
structures should be equalized across these economies. The value of sigma is estimated 
as follows:
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           σ i ,t =  N
−1ΣN

i
 
=1[ Ii ,t

− Ib ,t ]
2                                                                                      (2)

where Ii , t and Ib , t  are the interest rates of country i and the benchmark (Eurozone) 
respectively. N is the number of economies considered in the analysis. To gauge the 
progress of cross-sectional convergence over time, we undertake estimation over the 
rolling samples of 65 days each for each country. The value of sigma is always positive. 
A high value of sigma indicates a very low degree of integration and a sigma equal to 
zero indicates full integration.

C. Variance ratio

The variance ratio represents the proportion of local interest rate changes that can be 
explained by common factors. In an integrated system, the interest rates across countries 
should react to common shocks and local news should play only a marginal role in 
explaining the variance. Thus, in an integrated banking system, change in the Eurozone 
interest rate should drive the corresponding local interest rates across member countries. 

First, we estimate the following regression to separate common news from local 
shocks. 

  ∆ri ,t =  α i ,t + β i ,t ∆rEMU,t + ε i ,t                                            (3)

where ∆ri ,t represents the change in the level of a specific bank interest rate in one 
country and ∆rEMU,t is the explanatory variable that represents the change in the level of 
the corresponding benchmark Eurozone interest rate. α i ,t is a time-dependent intercept, 
β

i ,t is the time-varying beta with respect to the benchmark Eurozone interest rate and ε i ,t 
is the country-specific shock. 

To capture the time-varying impact of cross-market innovations, this study uses 
the rolling regression technique with a fixed window of three months. The conditional 
variances in the EMU, US and country i’s bond markets are assumed to follow the 
Exponential General Autoregressive Conditional Heteroskedastic (E-GARCH) (1, 1) 
process. From Equation (3), the total variance of country i can be given as follows:

  
 	 Var (∆ri ,t) =  

β 2

i ,t

 Var (∆rEMU,t) +Var (ε i ,t)                                   (4)
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The variance ratio is given as follows:

Euro variance ratio VR i ,t ) =   
β

i ,t

2 Var 
(

∆rEMUEMU , t) (

Var ∆ri,t) (
                               (5)

A variance ratio equal to unity implies full integration wherein only regional news 
should drive local interest rates.

D. Asymmetric dynamic conditional correlation model

A higher correlation implies that markets are integrated through the co-movement 
of interest rates. As a static measure of correlation is inadequate to measure integration 
across different sub-periods, we use the Asymmetric DCC-EGARCH (ADCC-EGARCH) 
model introduced by Cappiello et al. (2006) which accounts for heteroscedasticity and 
continuously adjusts for the time-varying volatility. While, ADCC accounts for the 
asymmetry in correlations that are observed to increase more after a joint negative shock4  
than a positive shock (Baumohl 2013), the Exponential GARCH (EGARCH) model 
accommodates the asymmetries in conditional variances of asset returns as the bad news 
have greater impact than the good news (Nelson 1991). 

The mean equation is specified as an AR (1) process (based on SIC criteria):

ri ,t =  α i  + Σk

n

=1  
β

i ,k ri ,t−k + ε t                                             (6)

where rt  = (ri , t , rEMU , t ) and ε t= (ε i , t , ε EMU , t), ε t t−1~Nב| (0, Ht). Ht is the (n × n) 
conditional covariance matrix decomposed as

Ht = Dt  Rt Dt                                                        (7)

Rt is the time-varying correlation matrix, Dt is the (n ×n) diagonal matrix of time-
varying standard deviations for the rates, obtained by estimating the EGARCH (1, 
1) process which generates the conditional variance of the residuals from the mean 

4 Joint bad news refers to both returns being negative (Cappiello, Engle, and Sheppard 2006).
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equation. 
The evolution of the correlation equation in the ADCC model (Cappiello et al. 2006a) 

is given as follows: 

 Qt = (1− θ 1 
− θ 2)  

−Q − ɡ  −N + θ 1(ε t−1 ε ′
t−1) + θ 2 Qt−1+ ɡ (η t−1 η t−1

′ )                  (8)

where Qt = (qij ,t) is the (n ×n) symmetric positive definite matrix of εt,  
−Q = E(ε t  ε ′

t) is 
the (n ×n) unconditional correlation matrix of the standardized residuals εt,  

−N = E(η t  η′
t) 

and the asymmetric term g captures the periods where both markets jointly experience 
negative shock. The scalar parameters θ 1and θ 2 are non-negative and satisfy θ 1+θ 2 < 1. 
Finally, the dynamic correlation matrix between the two series is given as follows:	

                     	
   Pt = Qt

*−1Qt Qt
*−1                                                           (9)

where Qt
*=    q[              ] iit  is a diagonal matrix with the square root of the ith diagonal 

elements of Qt  as its entries.

E. Dynamic co-integration

The long-run relationship among the markets affects the potential long-run gains 
from diversification (Taylor and Tonks 1989). This calls for an analysis of the long-
run dynamics of retail banking integration. The co-integration analysis of long-run co-
movements tests for the presence of common trends in the interest rate series of country i 
and the Eurozone. The static measure of co-integration does not consider convergence as 
a dynamic process. Thus, a rolling co-integration analysis with a fixed-length window is 
more econometrically suited since it accommodates the time-varying character of long-
run relationships.

This study uses bivariate co-integration (Johansen 1991) to examine the long-run 
relationship between country i’s interest rates and the Eurozone interest rates. Let Xt 

denote a vector that includes the EMU interest rates and country i’s interest rates. If 
the individual time series are co-integrated, vector Xt can be expressed by an Error 
Correction Model (ECM):  

 
∆Xt  = ∑  k=1 

l − 1  τk∆Xt−k + π∆Xt−k  + ε t                                     (10)
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Matrix π can be decomposed as αβ ′, where matrix α  contains the short-run 
adjustment ECT) coefficients of the long-run relationships (the β matrix). The rank of π 
determines r (the co-integrating rank), defined as the number of co-integrating vectors.

Trace statistics (LRtrace) and maximum eigenvalue (LRmax) are the two test statistics for 
the null of co-integrating relations. The trace test and the test for maximum eigenvalue 
are Likelihood Ratio (LR) tests. The trace statistic for the null of the number of co-
integration vectors is r = r*< k vs. the alternative that r = k is computed as:

LRtrace (r | l) = −T Σl

k=r+1 log(1−λk)                                    (11)

where kth is the largest eigenvalue of the matrix in Equation (11). 
The maximum eigenvalue statistic which tests the null of the number of co-

integration vectors is r = r*< k vs. the alternative that r = r*+1 is given by:

	  LRmax (r |r +1) = −T log(1−λr +1)                                       (12)

for r = 0, 1, 2,…, l −1.
In keeping with previous studies, between these, λ tr is preferred to λmax (Serletis and 

King 1997). The rolling co-integration test statistics are calculated by setting the fixed 
window size as 750 trading days (approximately three years) as a wider window is ideal 
for co-integration analysis (Fung, Tam and Yu 2008). The window is rolled by adding 
one observation to the end and removing the first observation for each sample.5 The 
trace statistics obtained from the rolling co-integration tests are scaled by the adjusted 
critical values at the 5% significance level (i.e., 54.079). If the scaled trace statistic 
value exceeds one, it implies rejection of the null hypothesis of no co-integration, thus 
implying the presence of a long-run relationship. 

While the trace test statistic uncovers the presence of a long-run relationship, the 
ECT augments this information by describing the responses of variables to deviations 
from this long-run equilibrium. Thus, the absolute value of the coefficient of ECT α 
measures the speed of adjustment of short-run deviations to the long-run equilibrium. An 
increasing speed of adjustment implies a progressively higher degree of retail banking 
convergence. The time-varying α provides an alternative, and probably more appealing 
measure of convergence (Mylonidis and Kollias 2010). The rolling speed of adjustment 

5 The authors would like to thank Dr. Nikolaos Mylonidis for providing us with his Eviews code for rolling cointegration test.
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coefficients are estimated based on one co-integrating vector. A comparison of the co-
efficients of ECTs for individual countries and the Eurozone will help understand the 
lead–lag relationship between the two systems. 

IV. Empirical Results

Tables 5 to Table 10 report the results for different indicators of integration. The 
results for the deposit sides are presented in Tables 5, Table 6, and Table 7, which show 
separately the results for short-term, medium-term, and long-term deposits, respectively. 
Similarly, the results for short term, medium-term, and long-term loans are presented in 
Tables 8, Table 9, and Table 10, respectively.

A. Beta convergence

Figure 1. Beta convergence of deposits 
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(Note) The figures display the beta convergence values for each group across the sub-periods, namely, normal 
period and crisis period, separately for deposit and loan products.



jeiIntegration from Retail Banking to Non-Financial Corporations in EMU  

693

1. Deposits

Figure 1 displays the beta convergence of short-term, medium-term, and long-term 
deposit rates for NFCs in Group A, Group B, and Group C, respectively. 

The beta convergence results show that across the three types of maturities, the short-
term deposit rates have the strongest convergence. For medium-term deposits, Group C 
shows strong beta on account of Luxembourg, up to the onset of the GFC, post which, 
the beta values move toward zero and become negligible. The long-term deposits show 
weak convergence throughout the sample period. For short-term deposit rates too, the 
convergence weakens for all groups. A few economies in Group C move toward the 
other extreme of divergence, i.e., −2.0. Further, for short-term rates, the convergence 
weakens across all countries of the sample set and most of the Group A and C economies 
move toward −2.0. For medium-term rates, the convergence weakens post crisis and 
the beta values move toward zero. For long-term interest rates too the convergence 
weakens for all economies; however for Greece, Italy, Ireland, Portugal, and Spain 
(GIIPS)6, it moves toward the other extreme of −2.0. France is the strongest economy 
in terms of convergence. Group C consists of weakly converged economies, except for 
Luxembourg, which shows strong convergence.

6 GIIPS is used to represent the five troubled European economies i.e., Greece, Ireland, Portugal, Spain and Italy.
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Figure 2. Beta convergence of loans  
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(Note) The figure displays the beta convergence values for each group across the sub-periods, namely, normal 
period and crisis period for loan products.

 
2. Loans

Figure 2 displays the beta convergence for short-term, medium-term, and long-term 
loan rates for Group A, Group B, and Group C, respectively. From the beta convergence 
results for loans to NFCs, we see that overall, the convergence is weak for all maturities. 
Across maturities, the economies display signs of relatively stronger convergence during 
the period after the onset of the GFC up to the onset of the EDC. This may point toward 
contagion as pessimism gripped the union. For all maturities, Group B displays stronger 
convergence than Group A and Group C; however, there are no stark differences 
across the groups. Again, France is a strongly converged economy across all maturities. 
However, for loans, unlike deposits, Luxembourg does not show strong convergence. 
Overall, we observe that the deposit rates show relatively stronger convergence than the 
loan rates.	
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B. Sigma convergence

Figure 3. Sigma convergence of deposits 
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(Note) The figures display the sigma convergence values for each group across the sub-periods, namely, normal 
period and crisis period, separately for deposit and loan products. 

 

1. Deposits

The results of sigma convergence allow us to conclude that the long-term interest rates 
show the highest dispersion as compared with the other maturities. Figure 3 displays the 
sigma convergence for short-term, medium-term, and long-term deposit rates for Group 
A, Group B, and Group C, respectively. The long-term interest rates were dispersed even 
during the Normal period. On the other hand, for all economies, the medium-term and 
short-term interest rates (except Group C) showed negligible dispersion. However, these 
short-term and medium-term interest rates also exhibited a steep rise in dispersion from 
the onset of EDC. Cross-sectional dispersion is the highest in case of Group B across 
all maturities, followed by Group C. Group A showed the least dispersion. The average 
values show that for short- and medium-term maturities, there is an increase in dispersion 
from the third quarter of 2008. The dispersion displayed by long-term maturities also 
increased during this period; however, it declined from second quarter of 2011 onwards, 
to even below the average dispersion shown during Normal period which can be attributed 
to the optimism created by the introduction of the European Stability Mechanism and the 
bailout of Portugal, Italy and Greece in May 2011.
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Figure 4. Sigma convergence of loans
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(Note) The figure displays the sigma convergence values for each group across the sub-periods, namely, normal 
period and crisis period for loan products.

2. Loans

Figure 4 displays the sigma convergence for short-, medium-, and long-term loan 
rates to NFCs for Group A, Group B, and Group C, respectively. For loans, the results 
show that the loans data showed higher dispersion as compared with the deposits data. 
Especially during the Crisis period, there was a steep increase in dispersion as displayed 
by Group B and Group C economies for short-term credit rates. For medium-term rates 
too, Group B and Group C economies show an increase in dispersion. The long-term 
rates were the least affected by the crisis. Across all maturities, Group A shows the least 
dispersion during both crisis and Normal periods, while Group C shows the highest 
dispersion.
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C. Variance ratio

Figure 5. Variance ratio of deposits
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(Note) The figures display variance ratio for each group across the sub-periods, namely, normal period and crisis 
period, separately for deposit and loan products.

1.  Deposits 

The variance ratio analysis for the deposit rates shows that across the three 
maturities, short-term rates show the highest degree of integration, closely followed by 
medium-term deposits. Figure 3 displays the results for variance ratios for the short-
term, medium-term, and long-term deposit rates for Group A, Group B, and Group C, 
respectively. However, the long-term deposit rates show almost negligible integration. In 
case of short-term and medium-term deposits, during the Normal period, Group B takes 
the lead. Group A also shows a similar degree of integration. In the case of long-term 
deposits, the interest rates of Group A economies display relatively higher integration 
except during the GFC (2007 to 2008), when the variance in interest rates of Group C 
was strongly driven by the EMU variance. Otherwise, for all the maturities, throughout 
the sample period, Group C economies display the lowest degree of integration. We see 
that for short-term and medium-term deposit rates, all the groups experience a setback 
in integration as the Variance ratio falls across all the economies. For Group A, France 
shows the highest integration for long-term maturities, while Germany has the highest 
Variance ratio for short- and medium-term deposits. In the case of Group B and Group C 
economies, Austria and Luxembourg display the highest integration across all maturities 
throughout the sample period.
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Figure 6. Variance ratio of loans
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(Note) The figure displays variance ratio for each group across the sub-periods, namely, normal period and crisis 
period for loan products.

 
2. Loans
In the case of loans, results (Figure 6) show that the variance ratio displayed by the 

economies is very low across all maturities. It remains below 0.4 throughout the sample 
period. The exception being the period starting from the onset of the GFC up to the 
onset of the EDC. This may be attributed to the contagion gripping the globe. Although 
it fell thereafter, the levels remained higher than those in the normal period. This 
indicates toward the presence of contagion rather than an improvement in the process 
of integration. Although no stark difference in the degree of integration is noticed, 
Group C displays lower integration than Group A and Group B, particularly during the 
Crisis period. This can be attributed to their limited exposure to GIIPS economies than 
the economies of Group A and B. We see that the variance ratio rises slightly for the 
economies during the GFC, and falls thereafter; however, it remains above the levels 
during the Normal period. This indicates the presence of contagion.

Overall, as compared with the deposit rates, the loan interest rates display a lower 
degree of integration. The difference is more pronounced in the case of short- and 
medium-term interest rates. In the case of long term though, savings and lending rates 
show very low convergence.				  
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D. Asymmetric dynamic conditional correlation

Figure 7. Asymmetric dynamic conditional correlation of deposits
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(Note) The figures display ADCC values for each group across the sub-periods, namely, normal period and crisis 
period, separately for deposit and loan products.

1. Deposits

The results for the analysis (Figure 7) reveal that the short-term deposit rates show 
the highest correlation, followed closely by the medium-term rates; however, the long-
term deposit rates lag behind substantially and show very weak correlation throughout 
the sample period. Group A shows the highest correlation for the short term up to the 
beginning of 2006; otherwise, for both the short-term and medium-term deposits, Group 
A and Group B display similar correlation levels, and these are higher than that of Group 
C. In the case of the long term, however, Group A takes the lead. While both for short- 
and medium-term deposits, all the economies show a decline in correlation during the 
crisis, for the long term, it remains almost unchanged and still negligibly low. France 
emerges as the most strongly correlated economy for short- and long-term rates, while 
for medium-term rates, Germany shows the highest correlation.	
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Figure 8. Asymmetric dynamic conditional correlation of loans 
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(Note) The figures display ADCC values for each group across the sub-periods, namely, normal period and crisis 
period, separately for deposit and loan products.

2.   Loans

Figure 4 displays the ADCC results for the short-, medium-, and long-term loan rates 
for Group A, Group B, and Group C, respectively. The analysis of loan interest rates 
shows that overall the correlation values are very low for the entire sample set across all 
maturities. There is an upward trend up to the first quarter of 2009; thereafter, a declining 
trend is observed from the first quarter of 2010 across all maturities for Group B and C 
economies. Group A economies do not register much of a difference. However, even 
after the decline during the EDC, the correlation levels remain higher than those during 
the normal period. Across all the maturities, Group A shows the highest correlation 
values and Group C the least. Germany emerges as the most strongly integrated economy 
across all maturities.

Overall, for both loans and deposits, the correlation values displayed are of low 
magnitude, except for France and Germany for short-term deposits. Further, it can be 
concluded that the deposit rates display a better degree of integration as compared with 
loans rates.
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E. Dynamic co-integration

Figure 9. Trace statistics of deposits 
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(Note) The figure displays the rolling unweighted average trace statistics (scaled by its critical value) for each 
group across the sub-periods, namely, normal period and crisis period, separately for deposit and Loan 
products.

1. Deposits

The trace statistics from the dynamic co-integration analysis shows that the short-
term interest rates register stronger signs of co-integration than Group A and B, 
particularly during the normal period. Figure 9 displays the dynamic co-integration 
results for the short-, medium-, and long-term deposit rates for Groups A, B, and C, 
respectively. Long-term deposit does not show co-integration even in the Normal period, 
while the economies of Group A show higher trace statistics, followed closely by Group 
B. In Group C, the high trace statistics displayed by Luxembourg improves the group 
average. The results demonstrate that all the economies register a fall in trace statistics 
following the onset of the EDC in October 2009. It is noteworthy that all economies 
displayed signs of co-integration from the fourth quarter of 2011 up to the fourth quarter 
of 2012. This can be attributed to the positive signs displayed by the Eurozone rescue, i.e., 
the bailout of Portugal, Italy and Greece that was initiated in May 2011, post the creation 
of a bailout fund called the European Stability Mechanism. However, this optimism 
evaporated during 2012 with the onset of the political crisis in Greece, heightened 
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unemployment in the Eurozone, increase in borrowing costs for Italy and Spain, and the 
downgrading of the EU bailout fund by Standard and Poor’s.7 Further, political turmoil 
in Greece added to the pessimism in the region. Overall, France and Germany (for long-
term rates) from Group A, Austria from Group B, and Luxembourg from Group C 
display the highest value of trace statistics and show signs of a long-term relationship 
with the EMU.

Figure 10. Coefficient of error correction term of deposits
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7 BBC (2012). Timeline: The unfolding Eurozone crisis. Retrieved on 1st September 2015 from http://www.bbc.com/news/business- 
13856580
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(Note) The figure displays the unweighted average of the absolute values of rolling coefficient of ECT generated 
from the dynamic co-integration analysis, for each group across the sub-periods, namely, normal period 
and crisis period, separately for deposit and loan products.
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From the ECT generated by the dynamic co-integration analysis (Figure 10), we 
can conclude that the long-term deposit rates display negligible speed of adjustment 
throughout the sample period, thus indicating the tendency of the low efficiency of long-
term products to return to long-run equilibrium after a shock. Overall, the short-term 
deposits show a better speed of convergence, followed closely by medium-term deposits. 
Group C economies have the lowest speed of convergence, except for Luxembourg, 
which displays Group B-like behavior. Thus, Group C shows a higher speed of 
convergence on account of Luxembourg. The adverse impact of a crisis is observed on 
the speed of adjustment, particularly for short- and medium-term maturities as the alpha 
values move toward zero. The highest speed of convergence is displayed by Germany 
(highest positive alpha) and Portugal (highest negative alpha) for short- and medium-
term maturity and by France for long-term maturity deposits.
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Figure 11. Trace statistics of loans 
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(Note) The figure displays the rolling unweighted average trace statistics (scaled by its critical value) for each 

group across the sub-periods, namely, normal period and crisis period, separately for deposit and Loan 
products.

2. Loans

For loan products, the analysis shows that overall the loan interest rates do not display 
co-integration. Figure 11 displays the dynamic co-integration results for short-, medium-, 
and long-term loan rates for Group A, Group B, and Group C respectively. However, 
the long-term loans display rather weak signs of co-integration throughout the sample 
period. While during the period up to the EDC, the Group C economies show the lowest 
trace statistics, after the onset of the EDC, these economies begin to take the lead. The 
onset of a crisis does not have any significant impact on the trace statistics. However, 
we observe an increase in trace statistics toward the end of the sample period, which 
probably indicates a recovery. Italy, the Netherlands, and Germany show the strongest 
co-integration. All the economies together briefly display co-integration during the 
second half of 2011 and the first quarter of 2012. This period coincides with the start of 
the Eurozone rescue plan and ends with the setting in of pessimism in the system about 
the bailout fund and the future of the GIIPS economies as they show further signs of 
distress.
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Figure 12. Coefficient of error correction term of loans 

0.5

0.0

-0.5

-1.0

-1.5

-2.0

Short term loans

Crisis period

Group A Group B Group C

Normal period

D
ec

-0
5

A
ug

-0
6

A
pr

-0
7

D
ec

-0
7

A
ug

-0
8

A
pr

-0
9

D
ec

-0
9

A
ug

-1
0

A
pr

-1
1

D
ec

-1
1

A
ug

-1
2

A
pr

-1
3

D
ec

-1
3

0.5

0.0

-0.5

-1.0

-1.5

-2.0

Medium term loans

Crisis period

Group A Group B Group C

Normal period

D
ec

-0
5

A
ug

-0
6

A
pr

-0
7

D
ec

-0
7

A
ug

-0
8

A
pr

-0
9

D
ec

-0
9

A
ug

-1
0

A
pr

-1
1

D
ec

-1
1

A
ug

-1
2

A
pr

-1
3

D
ec

-1
3

0.5

0.0

-0.5

-1.0

-1.5

-2.0

Long term loans

Crisis period

Group A Group B Group C

Normal period

D
ec

-0
5

A
ug

-0
6

A
pr

-0
7

D
ec

-0
7

A
ug

-0
8

A
pr

-0
9

D
ec

-0
9

A
ug

-1
0

A
pr

-1
1

D
ec

-1
1

A
ug

-1
2

A
pr

-1
3

D
ec

-1
3

0.5

0.0

-0.5

-1.0

-1.5

-2.0

Short term loans

Crisis period

Group A Group B Group C

Normal period

D
ec

-0
5

A
ug

-0
6

A
pr

-0
7

D
ec

-0
7

A
ug

-0
8

A
pr

-0
9

D
ec

-0
9

A
ug

-1
0

A
pr

-1
1

D
ec

-1
1

A
ug

-1
2

A
pr

-1
3

D
ec

-1
3

0.5

0.0

-0.5

-1.0

-1.5

-2.0

Medium term loans

Crisis period

Group A Group B Group C

Normal period

D
ec

-0
5

A
ug

-0
6

A
pr

-0
7

D
ec

-0
7

A
ug

-0
8

A
pr

-0
9

D
ec

-0
9

A
ug

-1
0

A
pr

-1
1

D
ec

-1
1

A
ug

-1
2

A
pr

-1
3

D
ec

-1
3

0.5

0.0

-0.5

-1.0

-1.5

-2.0

Long term loans

Crisis period

Group A Group B Group C

Normal period

D
ec

-0
5

A
ug

-0
6

A
pr

-0
7

D
ec

-0
7

A
ug

-0
8

A
pr

-0
9

D
ec

-0
9

A
ug

-1
0

A
pr

-1
1

D
ec

-1
1

A
ug

-1
2

A
pr

-1
3

D
ec

-1
3



jei Vol.31 No.3, September 2016, 674~735                     Sanjay Sehgal, Priyanshi Gupta, and Florent Deisting  

http://dx.doi.org/10.11130/jei.2016.31.3.674

728

0.5

0.0

-0.5

-1.0

-1.5

-2.0

Short term loans

Crisis period

Group A Group B Group C

Normal period

D
ec

-0
5

A
ug

-0
6

A
pr

-0
7

D
ec

-0
7

A
ug

-0
8

A
pr

-0
9

D
ec

-0
9

A
ug

-1
0

A
pr

-1
1

D
ec

-1
1

A
ug

-1
2

A
pr

-1
3

D
ec

-1
3

0.5

0.0

-0.5

-1.0

-1.5

-2.0

Medium term loans

Crisis period

Group A Group B Group C

Normal period

D
ec

-0
5

A
ug

-0
6

A
pr

-0
7

D
ec

-0
7

A
ug

-0
8

A
pr

-0
9

D
ec

-0
9

A
ug

-1
0

A
pr

-1
1

D
ec

-1
1

A
ug

-1
2

A
pr

-1
3

D
ec

-1
3

0.5

0.0

-0.5

-1.0

-1.5

-2.0

Long term loans

Crisis period

Group A Group B Group C

Normal period

D
ec

-0
5

A
ug

-0
6

A
pr

-0
7

D
ec

-0
7

A
ug

-0
8

A
pr

-0
9

D
ec

-0
9

A
ug

-1
0

A
pr

-1
1

D
ec

-1
1

A
ug

-1
2

A
pr

-1
3

D
ec

-1
3

 
(Note) The figure displays the unweighted average of the absolute values of rolling coefficient of ECT generated 

from the dynamic co-integration analysis, for each group across the sub-periods, namely, normal period 
and crisis period, separately for deposit and loan products.

Further, the ECT results (Figure 12) demonstrate that the speed of adjustment across 
all maturities is negligibly low and remains below 0.3 in magnitude. All the groups show 
similar, negligible magnitude of the speed of adjustment toward long-run equilibrium. 
There is evidence of a further drop in the magnitude toward zero with the onset of the 
EDC.

Finally, for all products, the long-term deposit rates demonstrate the lowest degree 
of integration as compared to short and medium term. The long-term rates also seem 
to be less efficient than the other maturities, in terms of adjustment after a shock and 
sensitivity and reaction to a crisis.					  
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V. Conclusion

This paper assesses multiple dimensions of time-varying integration in the retail 
banking sector of the EMU during normal and Crisis periods, by analyzing deposit 
and lending rates to NFC. The results suggest that the degree of integration in retail 
banking, with a focus on NFCs, in the Eurozone is rather weak. We observe considerable 
heterogeneity across countries, despite the zone having a single currency, a common 
central bank and relatively smooth cross-country trade and investments, which are seen 
as unifying forces that stimulate banking integration. It has important implications for 
the implementation of the proposed banking union in the region. The hurdles to retail 
banking integration include customer-specific reasons, such as home bias, consumer 
trust, access of local banks to confidential information about the creditworthiness of 
borrowers, and customized bundling of products and services chargeable at different 
rates in different markets (Barros et al. 2005). In addition, market-specific reasons 
such as diverse banking structures, competition in the banking sector, government 
intervention, financial market development, regulation and supervision also act as 
hurdles to retail banking integration. Varying domestic economic characteristics, such as 
inflation and credit risk, also leads to differences in interest rates across economies. Other 
issues that need attention for an effective banking union include addressing the political 
barriers to entry, particularly the inclination of some national authorities to prevent the 
foreign takeover of large national banks (Weill 2009). For example, in 2005, the Bank 
of Italy blocked the acquisition of Banca Antonveneta and Banca Nazionale de Lavoro 
by the Dutch bank ABN Amro and the Spanish bank Banco Bilbao Vizcaya Argentaria, 
respectively, to protect these domestic banks from foreign investors (Köhler 2009).

Across all the products on both the credit and the savings side for NFCs, retail 
banking integration is strongest for Group A countries, which consists of large-sized 
economies, while Group C countries, which consists of small-sized economies, showed 
almost negligible convergence. Of the three groups, the convergence level of Group 
C was the worst affected by the crisis, particularly the EDC. This indicates a positive 
relationship between economic size and banking sector convergence. As the large-
sized economies typically have stable macroeconomic systems, better institutional and 
regulatory structures and greater cross-border trade and investments, these are better 
converged. 

Two countries emerged as exceptional when compared with other economies in 
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terms of integration. First, the results reveal that the retail banking system of France 
demonstrates the highest degree of integration with the euro banking system. It is 
noteworthy that out of the 10 largest banks in Europe by total assets, four belong to 
France (SNL 2015). Since the introduction of the euro, French banks have remained the 
most ambitious and have undertaken aggressive cross-border acquisitions. They are the 
largest holders of public and private debt in the euro area, including that of the troubled 
GIIPS economies, which has increased the vulnerability of French banks to default.

Second, the empirical results show that amongst the Group C economies, Luxemburg 
emerged as more integrated than other economies in the group. Luxemburg displays 
Group B like integration levels. This can be attributed to the fact that Luxemburg has 
a long history of being the leading financial center of Europe. Moreover, in terms of 
banking assets to GDP, Luxembourg has the largest banking sector, whose banking 
sector driven by foreign banks, while for most other economies the focus is on domestic 
operations (ECB 2013).

In addition, it is noteworthy that the troubled economies of GIIPS show signs of 
distress in the process of retail banking integration during the Crisis period. This may 
be attributed to the discriminatory investment approach of investors in these countries, 
corresponding to their perception of higher sovereign risk attached with these economies. 

At the product level, the results across all indicators allow us to conclude that 
the deposit market is more integrated than the loans market. Moreover, the speed of 
adjustment of lending rates to long-run equilibrium rates is negligible compared to 
deposit rates, indicating an inefficient adjustment process for loan products in the region. 
Key reasons for heterogeneity in the lending rates across countries include the varying 
degree of competition faced by banks and the different bargaining power of NFCs, 
given their access to other sources of funding such as the capital market. Bank–client 
relationships form an integral part of the banking business; thus, corporations having 
a long relationship with a particular bank and better credit standing are often able to 
negotiate better loan conditions and lower interest rates. The bank–client relationships 
are often local in nature, as factors such as sharing of cultural norms and language play a 
vital role in building and strengthening such relationships. Language barriers also create 
significant hurdles in the formal documentation process, if the contracts are stated in the 
local language. It creates friction in the process and an unequal playing field for foreign 
banks. This is particularly true for EMU countries where local languages are the primary 
language of communication as well as for legal and contractual purposes.

In addition, maturity of the product and degree of integration are observed to be 



jeiIntegration from Retail Banking to Non-Financial Corporations in EMU  

731

inversely related as short-term maturity products are better converged than medium- 
and long-term products. Long-term rates reflect market expectations of future inflation, 
economic developments, and interest rates set by central banks. Hence, by inference, 
long-term interest rates are determined by country-specific economic conditions, 
which explain cross-country differentials and limited convergence in long-term credit. 
Moreover, the maturity of the loan has a bearing on the determination of lending rates 
as longer maturity is associated with increased risk factors. Thus, the lending rate also 
includes a premium for higher risk. The results reveal that the degree of integration for 
all products across all countries deteriorated during the Crisis periods, particularly during 
the EDC. The short- and medium-term products are seen to be more affected than long-
term rates. The long-term rates are observed to be less efficient than other maturities in 
terms of adjustment after a shock.

Strong integration is important for stability in retail banking, as higher cross-border 
banking ensures that it is not entirely linked to the business cycle of the domestic 
economy. While increase in retail banking integration is a desirable step toward an 
effective banking union and integrated real economies, the recent crises have revealed 
that an interdependent regional banking system also poses a threat of systemic risk. It 
has the potential of leading to a credit crunch in the inter-connected economies of the 
region as the real economy and the banking industry are pro-cyclical, wherein excessive 
credit is made available during upturns while downturns are accompanied by strict 
lending standards (Goddard, Molyneux, Wilson and Tavakoli 2007). An integrated 
banking system in Europe calls for clearly laid out roles for the ECB and the local fiscal 
authorities. In addition, an improved distress management mechanism is required with 
timely sharing of information across borders. The recent crises have encouraged national 
policy makers to address a number of shortcomings (Moshirian 2011). This has resulted 
in the emergence of new rules, reforms, and institutions such as the Financial Stability 
Board, Capital Market Union, and Banking Union. For capital markets, the proposal 
adopted in February 2015 to create a Capital Market Union aims at a single capital 
market, less fragmentation, diverse financing sources, stronger cross-border capital flows 
and improved access to finance for businesses, particularly SMEs. These initiatives 
along with steps such as a single supervisory mechanism for banks in the EMU from 
November 2014, stress-test exercises and greater coordination on crisis management and 
pressure to comply with Basel III is expected to contribute toward the long-run goal of a 
banking union in Europe.
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