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Disclaimer 

This report was compiled for exclusive, internal use by our client Banco de España 
("client") for the purpose of stress testing Spanish banks' credit portfolios. Within the 
framework of this engagement, Roland Berger Strategy Consultants ("RBSC") will act 
solely in the interest of the client. Property rights in favor of third parties will not be 
constituted, nor shall any protective effect arise to the benefit of third parties.  

The report (and excerpts thereof) shall be treated confidentially and may neither be 
passed on nor otherwise be made available to third parties (including affiliated entities 
within the meaning of section 15 of the German Stock Corporation Act) without the 
prior written consent of RBSC. It is incomplete without the underlying detailed analyses 
and the oral presentation.   

RBSC accepts no responsibility for the completeness and accuracy of any documents 
and information made available to RBSC in the course of the project. RBSC assumes 
that the data and documents provided are complete and comprehensive, and that the 
contents are truthful and exact. Detailed examinations were conducted by RBSC only 
where this is explicitly stated in the report. 

Decisions on the use of the report, the evaluation of its applicability and the use of the 
report by RBSC are the sole responsibility of the client. The content and scope of the 
presentation is exclusively at the discretion of RBSC. The report relates only to the 
situation on 16 June 2012 and will not be updated. 

This report was compiled based on RBSC's General Terms and Conditions as attached 
to this presentation. Any use of this report (and/or excerpts thereof) or its content is 
permitted only within the scope of said General Terms and Conditions. It is explicitly 
stated that section 2 item 2 (no protective effect to the benefit of third parties) and 
section 9 (limitation of liability) of the General Terms and Conditions of RBSC apply. 
Should property rights in favor of third parties be constituted notwithstanding the 
intention of the parties, section 334 BGB (German Civil Code) shall apply mutatis 
mutandis. Any liability to third parties shall be limited in accordance with section 9 of 
the General Terms and Conditions of RBSC. 
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Glossary 

AMC  Asset management company 

APS Asset protection scheme 

BdE  Banco de España 

CEBS Committee of European banking supervisors 

CNAE Clasificación Nacional de Actividades Económicas 

COR Corporate lending 

CRE  Commercial real estate 

CT1 Core tier 1 capital ratio   

DRC Declaración de riesgo crediticio 

EBA European Bank Authority 

EAD Exposure at default 

EL Expected losses 

GDP  Gross domestic product 

HPI House price index 

ICC  Infrastructure and civil construction finance 

IRB Internal ratings based approach 

LGC Loss given cure 

LGD Loss given default 

LGL Loss given liquidation 

LGR Loss given restructuring 

LLP Loan loss provisions 

LTV Loan to value 

MSI Madrid stock exchange index 

NII Net interest income   

NPL Nonperforming loans 

OOE Other operating expenses 

OOI Other operating income 

OIN Other income 

PD Probability of default 

P&L Profit & losses 

RBSC Roland Berger Strategy Consultants 

RET Other retail lending 

RMO Retail mortgage lending 

RWA Risk-weighted assets 

SC Steering Committee 

SCAP Supervisory capital assessment program 

SME Small and medium sized enterprises 

TNIE Total non-interest expenses 

  



 

Copyright©2012 Roland Berger Strategy Consultants 4/38 

 

Table of figures 

Figure 1: Objectives .................................................................................................... 5 

Figure 2: Balance sheet scope .................................................................................... 6 

Figure 3: Project scope in four dimensions ................................................................. 6 

Figure 4: Base and adverse scenario ......................................................................... 7 

Figure 5: Comparison of key macroeconomic variables ............................................. 8 

Figure 6: Overview of the model approach ................................................................. 9 

Figure 7: Key data items used for modeling .............................................................. 10 

Figure 8: Key assumptions ........................................................................................ 11 

Figure 9: Credit write-down calculation parameters .................................................. 12 

Figure 10: Required recapitalization 2012-2014, base scenario, target CT1 9% ..... 13 

Figure 11: Required recapitalization 2012-2014, adverse, target CT1 6% ............... 14 

Figure 12: Means to cover total forecast credit losses .............................................. 15 

Figure 13: Merger processes (Part 1) ....................................................................... 16 

Figure 14: Merger processes (Part 2) ....................................................................... 17 

Figure 15: Project and team setup ............................................................................ 18 

Figure 16: Comparing macroeconomic variables between stress tests .................... 19 

Figure 17: Data sources used to calculate expected loan losses ............................. 20 

Figure 18: Data sources used to calculate P&L items .............................................. 21 

Figure 19: Data sources used to calculate core tier 1 capital ................................... 22 

Figure 20: Assumptions on expected loan loss calculation ...................................... 23 

Figure 21: Mapping of industries to business segments ........................................... 24 

Figure 22: Assumptions on core tier 1 calculation .................................................... 25 

Figure 23: LGD calculation for collateralised exposures ........................................... 29 

Figure 24: Segment credit growth used for estimating EAD by asset class ............. 31 

Figure 25: Credit write-downs per segment .............................................................. 35 

  



 

Copyright©2012 Roland Berger Strategy Consultants 5/38 

 

FINAL REPORT 

1 Objectives and scope of project  

Roland Berger Strategy Consultants (RBSC) was commissioned by Banco de España 
(BdE) to simulate the impact of two macroeconomic scenarios on the credit portfolio of 
14 Spanish banks1 for the years 2012 to 2014.  

The primary objective of the exercise was to analyze the scenario-based impacts on 
credit write-downs and core tier 1 ratios for the overall set of banks. Explicit 
consideration was given to ongoing merger activities and state guarantee programs. 
The full set of objectives is shown in figure 1 below. 

 

Figure 1: Objectives 

This project stress tested only the credit exposures and foreclosed assets on the 
domestic banking books of the top 14 Spanish banks as shown in figure 2 below. 

                                                

1
 BFA-Bankia, Bankinter, BBVA & Unnim, BMN, Caixabank & Civica, Catalunyacaixa, Ibercaja 

& Caja3 & Liberbank, Kuxtabank, NovacaixaGalicia, Popular & Pastor, Sabadell & CAM, 
Santander, Unicaja & CEISS and Banco de Valencia 

> Analysis of the projected credit business 
impact for the years 2012-2014 (based on 
data from 2011) for the overall set of banks

> Detailed analysis of the impact on

– Expected credit write-downs

– Selected P&L items

– Core tier 1 capital and recapitalization 
needs

> Explicit consideration of effects resulting 
from ongoing mergers as well as from 
capital injections and state guarantees

SECONDARY OBJECTIVES

Obtain an independent 
assessment of the resilience of 
Spain's banking system and the 
capacity of 14 banks1) to absorb 
negative effects on their credit 
business in an adverse 
macroeconomic scenario

PRIMARY OBJECTIVE

1) 21 banks that have merged (or are in the process of merging) into 14 financial institutions since 31 December 2011



 

Copyright©2012 Roland Berger Strategy Consultants 6/38 

 

 

Figure 2: Balance sheet scope 

For a detailed overview of aspects in/out of scope please refer to figure 3 below. 

 

Figure 3: Project scope in four dimensions 

 

ASSETS LIABILITIES

In scope Out of scope

CUSTOMER DEPOSITS

CAPITAL MARKETS FINANCING

FINANCING

EQUITY

DOMESTIC PORTFOLIO

FOREIGN PORTFOLIO 

INTERBANK AND CAPITAL MARKETS 
(INCL. SOVEREIGN DEBT, NON-CURRENT ASSETS 
HELD FOR SALE)

CUSTOMER CREDIT

Commercial real estate finance (CRE)

Infrastructure & civil construction finance (ICC)

Corporate lending (COR)

SME lending (SME)

Retail mortgage lending (RMO)

Other retail lending (RET)

DETAILS ON PROJECT SCOPE

DIMENSION In scope Out of scope

BANKS > Top 14 banks (21 before mergers) > Any other banks

ASSETS > All credit positions in the banking book 
related to the Spanish onshore business

> Foreclosed assets
> Reference date 31 December 2011

> Credit exposures outside of banking books (e.g. 
credit type securities in liquidity reserve/ trading 
books) and sovereign debt

> Inter-bank exposures
> Liability side, e.g. widening credit spreads raising 

funding costs and depressing margins 
> Assets related to international business activities

SCENA-
RIOS

> Base scenario
> Adverse scenario
> Three-year time horizon, 2012-2014

> Reality check of base and adverse scenario
> Any other scenarios

IMPACTS > Analysis of impacts on expected credit 
write-downs/ provisions, P&L, core tier 1 
capital for 2012-2014 for each bank and 
overall

> Impact of guarantee schemes
> High level impact through announced 

mergers

> Overall capital impact analysis through the 
implementation of Basel III

> Impact on liquidity
> Integrated bank simulation that would consider 

dynamic effects (for example impact on P&L by 
future credit portfolio restructuring actions)
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2 Scenarios 

As a given input to the exercise, the Steering Committee provided two scenarios, a 
base scenario and an adverse scenario. The scenarios were specified in detail and are 
described with a set of macroeconomic variables on a timeline from 2012 to 2014, as 
summarized in figure 4 below. 

 

Figure 4: Base and adverse scenario 

The base scenario comprised macroeconomic projections for the specified variables 
that reflect the Steering Committee's expected economic developments over the next 
three years. The adverse scenario assumed a pessimistic view of Spain's economic 
development.  

RBSC considers the adverse scenario as harsh. Real GDP change is forecast at -4.1% 
in 2012 (figure 5). This change would represent the worst GDP decline in Spain since 
the introduction of democracy and free markets in the late 1970s. The decrease in 
GDP continues with -2.1% in 2013 and -0.3% in 2014. In contrast, current data for Q1 
2012 indicate a -0.4% change in GDP2. Consensus forecasts from June moreover 
estimate a decline of GDP by only -1.6% in 2012 as a whole and a positive GDP 
change already in 2014. 

                                                
2
 Source: Bloomberg 

Credit to other resident sectors:

BASELINE BASE SCENARIO ADVERSE SCENARIO 

Real GDP Growth rate (%)

GDP deflator Growth rate (%)

Nominal GDP Growth rate (%)

Harmonized Index of Consumer Prices Growth rate (%)

Unemployment rate % of labor force

Exchange rate against USD $/€. end of period

Madrid Stock Exchange Index Growth rate (%)

> Households Growth rate (%)

> Non-financial firms Growth rate (%)

Short-term interest (Euribor. 3m) End of period (%)

Euribor. 12m End of period (%)

Long-term interest (Spanish debt. 10y) End of period (%)

House prices Growth rate (%)

2011

0.70

1.40

2.10

3.10

21.60

1.39

-14.60

-1.50

-3.60

1.40

2.00

5.60

-5.60

2012

-1.70

1.00

-0.70

1.80

23.80

1.34

-1.30

-3.80

-5.30

0.90

1.60

6.40

-5.60

2013

-0.30

1.00

0.70

1.60

23.50

1.33

-0.40

-3.10

-4.30

0.80

1.50

6.70

-2.80

2014

0.30

0.90

1.20

1.40

23.40

1.30

0.00

-2.70

-2.70

0.80

1.50

6.70

-1.50

2012

-4.10

0.00

-4.10

1.07

25.03

1.34

-51.30

-6.83

-6.40

1.90

2.60

7.40

-19.90

2013

-2.10

-0.70

-2.80

0.00

26.80

1.33

-5.00

-6.80

-5.30

1.80

2.50

7.70

-4.50

2014

-0.30

0.10

-0.20

0.30

27.20

1.30

0.00

-4.00

-4.00

1.80

2.50

7.70

-2.00

Land prices Growth rate (%) -6.70 -25.00 -12.50 -5.00 -50.00 -16.00 -6.00
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Figure 5: Comparison of key macroeconomic variables 

3 Model approach 

The RBSC model was developed in three main steps. In the first step, the relevant data 
input and sources were assessed and clarified, shaping the assumptions and initial 
model design. In the second phase, the evolution of P&L and credit write-downs' 
components was modeled to vary with macroeconomic factors and the given 
scenarios. Auxiliary analysis and regression models were used to complement the 
model design and support its parameterization. Finally, both streams were integrated to 
derive overall credit write-downs and recapitalization needs. 

An overview of the model approach is provided in figure 6. 
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Figure 6: Overview of the model approach 

 

All calculations were performed using data for 21 banks, whose results were 
aggregated into 14 banks in the wake of banks' recent merger activity. For some 
calculation steps, the model drilled down to segment-level calculation following the 
Banco de España DRC template. In such cases, the segments considered were: 

 Commercial real estate (CRE) 

 Infrastructure and civil construction finance (ICC) 

 Corporate lending (COR) 

 Small and medium-sized enterprises (SME) 

 Retail mortgage lending (RMO) 

 Other retail lending (RET) 

 

In some occasions data was not available in the granularity or the time period required. 
To some extent, existing data gaps could be bridged by using data either from external 
sources, from the Roland Berger Benchmark Database or by using methodological 
workarounds in the model. While the missing data are not expected to have critical 
impacts on the final outcome, these data gaps introduce additional uncertainty and 
sometimes prevented analysis of results on deeper levels of granularity. Figure 7 below 
provides an overview of the main data inputs and sources. 

 

1) In defined scenarios calculated by credit segment

NPL experience1)

LLP experience1) (LGD)

Exposure forecast1)

Macroeconomic
time series

Historical
values

NII

OOI

OIN

TNIE

NPL /
segment

GDP

House Price Index

Inflation

Short-term interest rate

Long-term interest rate

Unemployment

Credit growth

Madrid Stock Index

R
E

G
R

E
S

S
IO

N
S

Capital requirement

Expected credit write-
downs

Core tier 1 capital

Risk weighted assets

Recapitalisation need

Net interest income

Other operating 
income

Profit before loss

+

+

-

2011

NII start

OOI start

Profit start

+

+

-

Profit 2012

2012

Profit 2013

2013

Other income OIN start

Total non-interest 
expenses

TNIE start

Profit 2014

2014Methodology

Core tier 1 
capital ratio 
start

Capital 
need 2011

Use of forecast scenarios

Exp. credit 
write-downs
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Figure 7: Key data items used for modeling 

 

Credit write-downs, projection of P&L and core tier 1 capital needed to be based on a 
number of assumptions to counter data limitations and time restrictions. These 
assumptions concerned both variables' development through 2014 and their sensitivity 
to macroeconomic factors. Figure 8 describes the main assumptions for the calculation 
of these three main workstreams: 

 Credit write-downs 

 P&L components 

 Core tier 1 capital 

SOURCE

K
E

Y
 D

A
TA

 IT
E

M
 

1) Aggregated, non-exhaustive list     2) Bankscope

Key data items1) used for modeling
E

xp
ec

te
d

 lo
an

 lo
ss

es

BdE Market data
RBSC Bench-
mark Data

> Collateral workout parameters ✓

P
&

L
T

ie
r 

1 
ca

p
it

al
 

> Non-performing loans (NPL) ✓ 2011

> NPL ratios per segment ✓ 1999-2011

EAD > Credit growth per type ✓ 1999-2014

> LGD downturn per segment ✓✓ 2009-2011

LGD > GDP, House Price Index ✓ 1999-2014

> EAD per segment and per bank ✓ 2011

GDP, credit growth, MSI and Euribor 3m ✓ 2004-2014

Core tier 1 ratio ✓ 2011

RWAs (credit, market & operational) ✓ 2011

Capital injections, asset protection schemes
and mergers

✓ 2011-2012

Income statement data ✓ BS2): 2004-2010✓ 2011

> House Price Index, unemployment rate ✓ 1999-2014

PD > PDs per bank and segment level ✓ 2011
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Figure 8: Key assumptions 

 

Credit write-downs were calculated under the Basel II framework, considering 
segment-specific evolution of PD, LGD and EAD. Since PD expresses ex-ante 
probability of default (i.e. new NPL entries), the sensitivity of future PDs to 
macroeconomic factors can be approximated through examining historical sensitivity to 
NPL ratios (i.e. ex-post probability of default), which was used as proxy. Since NPL 
ratios data were only available by industry (CNAE/ NACE classification). A mapping 
table between NACE industries and the model's segments (according to BdE 
definitions) was constructed and assumed to be coherent across all banks. LGD and 
EAD were modeled as evolving in line with housing prices and credit growth, both at a 
segment and at a bank-level. Detail of the rationale behind the evolution of credit write-
downs' components is presented in figure 9. 

Main assumptions of the model

CREDIT
WRITE-DOWNS

P&L ITEMS CORE TIER 1 CAPITAL

> Start values for default rate 

computation 2012-2014 derived 

from 2011 benchmarks and 

realized NPL ratios for each 

bank and segment for 

2009-2011

> LTV depends on the variation 

of housing prices and gross 

domestic product

> EADs modeled individually for 

each asset class/credit 

segment based on credit 

growth defined 

> Dynamic reallocation of risk 

capital

> For net interest income, other 

operating income, other 

income and total non interest 

expense the forecast 2012-

2014 was based on statistical 

models using historical P&L

data from all banks in the 

sample against historical 

development of selected 

macroeconomic factors

> Future loan loss provisions 

assumed to be equal to credit 

write-downs

> Corporate income tax effects 

were considered, but are not 

relevant given the stressed NI 

environment

> Profits incurred in 2012-2014 by any of 

the banks and under any scenario 

assumed to be 100% retained to 

increase core tier 1 capital

> For computation of credit risk weighted 

assets, all banks observed have been 

assumed to be IRB banks – for banks 

that use the standard approach a 

corrective factor was used 

> For each bank shares of operational risk 

and market risk as part of overall risk 

weighted assets were calculated for 

2011 and assumed to remain constant 

for the next years

> Recent capital injections, asset 

protection schemes and mergers

were included
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Figure 9: Credit write-down calculation parameters 

 

Regarding P&L components, historical data series on net interest income (NII), other 
operating income (OOI), other income (OIN), and total non-interest expenses (TNIE) 
were used to test these variables' sensitivity to macroeconomic factors and project their 
evolution for 2012 through 2014. These were estimated at a bank-level to allow for 
credit write-downs resulting from segment-level calculations to impact on banks' overall 
available capital. This impact was deduced incrementally, that is, stressed earnings 
and losses (net of provisions) reduce available capital at the end of each year taking 
the core tier 1 capital in 2011 as starting point.   

Depending on the target capital ratio, capital needs could then be computed for each 
scenario (net of capital injections since beginning of 2012). For these calculations, the 
Basel II formulae for core tier 1 for IRB and non-IRB banks have been used 
respectively. This has taken into account "through-the-cycle-effects" of EL-
measurement and respective RWA impacts for IRB banks. These results are presented 
in the next section. 

  

Probability of default

(PD)

Loss given default

(LGD)

Exposure at default

(EAD)

GENERAL DRIVERS OUR CALCULATION LOGICKEY PARAMETERS 

> General economic development 

(e.g. unemployment, GDP, etc.)

> Rating of counterparty 

> Calculated per segment based on NPL ratios

> Calculation of bankspecific parameters for 

every segment by running bank specific 

adjustments

> Value of collateral at liquidation 

rates

> Present value loss in case of 

restructuring

> Restructuring costs

> Calculated per segment and on bank level, 

based on rates of liquidation, cure and 

restructuring

> Dependent on the loan-to-value, workout costs 

as well as recovery rates for the collateralized 

and uncollateralized part

> Underlying commitment details

> Use of open credit lines

> Calculated on bank level based on credit 

growth per segment

> Redemption, kick-in of guarantees and drawing 

of commercial credit lines are assumed to be 

fully reflected in credit growth

> Partial replacement of defaulted loans is 

assumed

Credit risk parameters
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4 Final results 

Required recapitalization over the period from January 2012 to December 2014 is 
estimated at EUR 26 billion in the base scenario (at core tier 1 target ratio of 9%). This 
does not include the additional funding required for the asset protection scheme (APS). 
The APS requires an additional EUR 6.5 billion (figure 10). 

 

Figure 10: Required recapitalization 2012-2014, base scenario, target CT1 9% 

 

In the adverse scenario with a core tier 1 target ratio of 6%, EUR 52 billion are required 
for recapitalization, once more not including the additional APS funding required, which 
amounts to an additional EUR 10.5 billion (figure 11).  

Total capital needs1) 2012-2014: Base scenario and core tier 1 ratio 
of 9% [EUR bn]

2012 - 2014

25.6

Core tier 1 target ratio for all Banks 9%

S Capital needs1) 2012-2014
Base scenario

1) Contingent on 100% retained earnings as well as full utilization of provisions, capital 
injection and utilization of existing guarantees under asset protection scheme as 
detailed in the RBSC report
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Figure 11: Required recapitalization 2012-2014, adverse, target CT1 6% 

 

RBSC analysis shows that the top three banks do not require recapitalization in the 
adverse scenario. A very large fraction of the required capital will be needed by the four 
banks that are under FROB surveillance. 

 

For the 14 Spanish banks, RBSC estimates expected credit write-downs for the three 
years to end of December 2014 to be EUR 119 billion in the base scenario and EUR 
170 billion in the adverse scenario. 

 

Figure 12 summarizes the main results by showing how the total forecast credit losses3 
are projected to be covered through different means in the adverse scenario with core 
tier 1 ratio of 6%. Retained earnings, loan loss provisions and existing capital buffers 
cover 54% of overall forecast credit losses, already occurred capital injections year-to-
date 2012 10% (EUR 16.5 billion), the asset protection scheme covers 6% (EUR 10.5 
billion) and the EUR 51.8 billion recapitalization requirement covers 31%.  

 

                                                
3
 Expected future losses on credit (loan) exposures are called expected credit write-downs or 

forecast credit losses to avoid confusion with Basel II "expected losses" 

Total capital needs1) 2012-2014: Adverse scenario and core tier 1 ratio 
of 6% [EUR bn] – Top 3 banks do not require recapitalization

2012 - 2014

51.8

Core tier 1 target ratio for all Banks 6%

S Capital needs1) 2012-2014
Adverse scenario

Note: RBSC analysis shows that the top three banks do not require recapitalization. A very 
large fraction of the required capital will be needed by the four banks that are under 
FROB surveillance

1) Contingent on 100% retained earnings as well as full utilization of provisions, capital 
injection and utilization of existing guarantees under asset protection scheme as 
detailed in the RBSC report
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Figure 12: Means to cover total forecast credit losses  

  

Means to cover total forecast credit losses 2012-20141) [EUR bn]

17
11

52170

90

Earnings retained, 

existing capital buffers to 

cover loan losses1),3),4)

Recapitalization 

requirements 2012-20141)

Funding need for asset 

protection scheme 

(EPA) 2012-2014 1),2)

Capital injections 

YTD 2012 2)

Total forecast credit 

losses 2012-20141)

1) Estimated by RBSC
2) Provided by BdE
3) Not including provisions for NPL 2011 and earlier, capital buffer in excess of 6% core tier 1 ratio
4) Earnings retained by banks in order to cover forecast credit losses

FundedNot funded

ADVERSE SCENARIO
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ANNEX 

1 Objectives and scope of project   

The subset of 21 banks was reduced to 14 banks due to mergers announced between 
1 January 2012 and 1 June 2012. Figures 13 and 14 show the historical merger 
processes that have been taken into account. 

 

Figure 13: Merger processes (Part 1) 

La Caixa

Caixa Girona

Cajasol

Caja Guadalajara

Caja Navarra

Caja Burgos

Caja Canarias

BBVA

Caixa Sabadell

Caixa Terrasa

Caixa Manlleu

Banco Santander

2009 2010 2011 2012

La Caixa

Cajasol-Guadalajara

Banca Cívica

BBVA

UNNIM

Banco Santander

La Caixa

Banca Cívica

BBVA

UNNIM

Banco Santander

Banco de Valencia

Bancaja

Caja Madrid

Caja Insular Canarias

Caixa Laietana

Caja Ávila

Caja Segovia

Caja Rioja

Banco Sabadell

Banco Guipuzcoano

CAM

Banco Popular

Banco Pastor

Bankia

Banco Sabadell

CAM

Banco Popular

Banco Pastor

Bankia

Banco Sabadell

Banco Popular

Banco Pastor

(23 May 2012)

(31 May 2012)

(31 March 2012)

(7 March 2012)

➨ 21 individual data sets ➨ 14 projections 2012 ff

1)

1) In 2009, Bancaja and later on Bankia have been the main shareholders of Banco de Valencia until it had to ask for state-aid from the FROB in November 2011 and thus was nationalized 

Banco de Valencia

Consolidation of Spanish banking industry (1/2)
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Figure 14: Merger processes (Part 2) 

2 Timeframe and project organization  

The project was executed over a period of four weeks from 24 May 2012 to 21 June 
2012. The four-week timeframe implied a fundamental data delivery role on the part of 
Banco de España, which also provided two clear guiding principles for development of 
the model:  

 Data drives solution: The stress test approach had to be tailored to the specific 
availability and granularity of data 

 The model was to focus on those areas with the most significant impact on the 
overall result 

The project organization reflected the objective of obtaining an independent, high-
quality assessment by a steering committee comprising senior stakeholders from 
different central banks and international organizations, and by a project team with the 
right mix of capabilities (see figure 15). 
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Figure 15: Project and team setup 
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> Derivation of implications

> Evaluation of options/ recommendations

Project leadership

> Coordination/ steering of content work

> Preparation of and participation in 

steering committee meetings

Steering committee

> Confidential > R. Wehrhahn
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3 Scenarios 

As shown in figure 16, this exercise used macroeconomic variables, e.g. the rate of 
growth in credit to resident sectors such as households and non-financial firms, that 
have not been considered in previous tests. 

 

Figure 16: Comparing macroeconomic variables between stress tests  
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4 Model approach  

4.1 Input data and sources 

4.1.1 Expected loan losses 

A list of data sources used to calculate expected loan losses is shown in figure 17 
below. 

 

Figure 17: Data sources used to calculate expected loan losses 
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> Non-performing loans (NPL)

> NPL ratios per industry

LGD > LGD downturn per segment
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LTV > Madrid Stock Exchange Index

> Home Price Index

LGC > LGC (loss given cure) per segment
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LGR > LGR (loss given restructuring) per segment

> PR (probability for restructuring) per segment

LGL > Admin costs/ EAD
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✓
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✓
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4.1.2 P&L items (NII, OIN, OOI, TNIE) 

A list of data sources used to calculate P&L items is shown in figure 18 below. 

 

Figure 18: Data sources used to calculate P&L items  
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4.1.3 Core tier 1 capital 

A list of data sources used to calculate core tier 1 capital is shown in figure 19 below. 

 

Figure 19: Data sources used to calculate core tier 1 capital 

4.2 Assumptions 

4.2.1 Expected loan losses 

A list of assumptions used to calculate expected loan losses is shown in figure 21 
below. 
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Figure 20: Assumptions on expected loan loss calculation 

 

Details on mapping industries to business segments in accordance with the BdE DRC 
are shown in figure 21 below. 

 

ASSUMPTION COMMENT

Default rates > Initial values for calculation of the 2012-2014 default rate were derived from 2011 benchmarks and realized NPL 

ratios for each bank and segment from 2009-2011

Exposure at default 
(EAD)

> EADs were modeled individually for each asset class/ credit segment based on credit growth defined in the 

selected macroeconomic scenarios

> This implicitly assumes that loans that expire (mature) and loans that default will be replaced to the extent indicated 

by the credit growth/shrinkage rates in the scenarios – where a smaller replacement of defaulted loans in CRE and 

ICC segments has been assumed than in Corporate and SME for the years 2012 to 2014

> The EAD for each asset class was linked to credit growth in one particular segment (growth of the segment across 

the market)

Loan loss provisions 
(LLP)

> Loan loss provisions were assumed to be equal to economic loan losses

Additional LLPs from 
previous years NPLs1)

> Based on defined "target provisioning coverage" an LLP correction number for each bank was estimated above and 

beyond the modeling of the capital shortfall to reflect the possibility of the need for extra LLP due to insufficient 

LLPs in 2011

1) The accuracy of LLPs as well as each bank's and each portfolio's dependencies on the economic environment can only be assessed by a full bottom-up 
audit. Such an audit has been initiated by Bank of Spain. By nature, the outside-in approach taken, cannot provide this degree of accuracy.

Loan-to-value
(LTV)

> LTV depends on the valuation of house prices and gross domestic product
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Figure 21: Mapping of industries to business segments 

 

4.2.2 P&L items (NII, OOI, OIN, TNIE) 

The 2012-2014 forecasts for NII, OOI, OIN and TNIE were based on statistical models 
of historical P&L data from all banks in our sample against historical development of 
selected macroeconomic factors. 

4.2.3 Core tier 1 capital 

A list of assumptions used to calculate core tier 1 capital is shown in figure 22 below. 

SEGMENT (DRC) INDUSTRY (CNAE)

Commercial real estate 
finance (CRE)

> CNAE A.11.1: "Actividades inmobiliarias y servicios empresariales" 

Infrastructure & civil 
construction finance (ICC)

> CNAE A.6: "Construcción"

Corporate lending (COR)  and

SME lending (SME)

> CNAE A. (other excl. A.11.1 and A.6): "Créditos aplicados a financiar actividades productivas"

Retail mortgage lending (RMO) > CNAE B.1, B.2, B.6

 B.1: "Adquisición de vivienda propia"

 B.2: "Rehabilitación de viviendas (obras y mejoras del hogar)"

 B.6: "Adquisición de terrenos, fincas rústicas, etc."

Other retail lending (RET) > CNAE B.3, B.4, B.5, B.7, C., D.

 B.3: "Adquisición de bienes de consumo duraderos (automóviles, electrodomésticos y otros)"

 B.4: "Adquisición de otros bienes y servicios corrientes"

 B.5: "Adquisición de valores"

 B.7: "Otras financiaciones a hogares"

 C: "Creditos aplicados a financiar gastos de las instituciones privadas sin fin de lucro"

 D: "Otros (sin clasificar)"
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Figure 22: Assumptions on core tier 1 calculation 

4.3 Statistical models 

4.3.1 PD estimate 

The structural form used to calculate PD per asset class was the same as that used for 
P&L projections, i.e.: 

 

                                        
    

      
      

 

where: 

i    nk     i             

j   egmen      j                               

t   e                             

 

tiPD ,  
is the NPL ratio (PD) for each segment for bank i at time t 

i  is the sample mean of NPL ratio (PD) for each bank 

ASSUMPTION COMMENT
Effective tax rate > The individual effective tax rate applicable to each bank in 2011 was used to calculate tax payments

> Effective tax rates were calculated using 2011 P&L figures provided by the Bank of Spain

> Deductions due to negative results in previous years were not taken into account

> Where effective tax rates were not available or the calculated effective tax rate was negative, an effective tax rate of 

0% was assumed 

> For 2012-2014, effective tax rates were assumed to remain constant at the 2011 level

> Results showed that tax effects were irrelevant

Retention of earnings > 100% of all profits earned by any of the banks in the years 2012-2014 and in any scenario were assumed to be 

retained to increase the core tier 1 capital of the bank concerned

> Like all parameters in the model, though, this one too can be changed

Endogenous capital 
injection

> Based on the assumed core tier 1 capital ratio, it was calculated whether the actual values for each back fall short in 

2012 and 2014

> In the event of shortfalls, the corresponding amount would be injected into core tier 1 capital

Credit risk-weighted 
assets

> To calculate RWAs, the IRB formula was used for IRB banks and the non-IRB formula for non-IRB banks

> Using a scaling factor, we ensured that the 2011 CRWA values were matched exactly for every bank

Operational and market 
risk-weighted assets 
(operational and market RWAs)

> For each bank, operational risk and market risk as shares of total credit risk-weighted assets were calculated for the 

year 2011

> These shares were assumed to remain constant for 2012-2014 and were used to calculate total risk-weighted 

assets in these years

> For most banks, risk-weighted assets for credit risk account for the lion share of total risk-weighted assets. This 

simplification was therefore accepted to avoid overcomplicating the analysis by treating operational and market 

price risks separately
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i  
is the sample standard deviation of the NPL ratio (PD) for 
bank  

tkx ,  
is the relevant macroeconomic indicator for each segment 

      are regression parameters 

As in the previous section, log-differencing         and normalizing the results by 

subtracting the sample mean and dividing by the sample standard deviation yielded a 

linear model in the explanatory macroeconomic variables tjx , . This macroeconomic 

factor was varied for each asset class according to its model fit. For CRE, ICC, COR, 
SME and RET the explanatory variable was unemployment rate and for the RMO 
segment the strongest explanatory variable was the house price index. 

4.3.2 P&L estimate (NII, OOI, OIN, TNIE) 

The overall calculation was performed as follows: 

 

                                       

 

where: 

i    nk     i             

t   e                              

 

tiNII ,  
is bank i's  net interest income in year t (i.e. interest income less 
interest  expenses) 

tiOOI ,  
is bank i's  other operational income in year t (i.e. net income from 
financial assets and equity holdings, plus all other income) 

tiOIN ,  
is bank i's  other income in year t (fee income less fee expenses 
and trading income minus trading expenses) 

tiTNIE ,  
is bank i's  total non-interest expenses in year t (i.e. administrative 
expenses and write-offs of physical goods) 

The RBSC model estimated each profit component using the model: 

 

                            
  

    
      

where: 

i    nk     i             

t   e                              
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tiy ,  
is each profit component (NII, OOI, OIN, TNIE) for bank i at time t 

i  is the sample mean of y for each bank 

i  is the sample standard deviation of y for each bank  

tkx ,  
is the relevant macroeconomic indicator for each profit component 

    are regression parameters 

In other words, the dependent variable "y" (profit components) was determined in 
normalized log differences for the time period 2005-2010. This yielded a linear model in 

the explanatory macroeconomic variables tkx , . The specific macroeconomic factor 

used to explain each profit component was chosen as a function of its model fit. 
Explanatory factors for each profit component were as follows: 

 NII – Real GDP growth 

 OOI – Madrid Stock Exchange Index 

 OIN – Credit growth of non-financial assets and equity holdings 

 TNIE – Short-term interest rates 

The RBSC model used one model to estimate each profit component (i.e. four in total), 
but used the information from all banks to ensure that an adequate sample size was 
constructed. The resultant coefficients were used as parameters in the model to 
estimate the profit components' evolution from 2012 through 2014. 

4.4 Bank simulation model design 

The following subsections provide more detailed information on the model methodology 
in the three main workstreams: 

 Expected loan losses 

 P&L items (NII, OOI, OIN, TNIE) 

 Core tier 1 capital 

4.4.1 Expected loan losses 

4.4.1.1 Probability of default 

The ex-ante expected annual probability of default in period t was calculated as a 
weighted average of the expected PD in the previous period and the realized PD in the 
same period, in accordance with the following rule: 

 

     
           

             
      with          

 

where: 

j  
is the weighting of "expected PD inertia" (previous year's PD) 



 

Copyright©2012 Roland Berger Strategy Consultants 28/38 

 

e

tjiPD ,,  
is the expected PD for each segment for bank i at time t 

r

tjiPD ,,  
is the realized PD for each segment for bank i at time t 

The parameter    stands for "expected PD inertia", that is, i.e. how much of last year's 

expectation is incorporated in this year's expectation for PD. If    equals 0, the 

expected PD immediately gets updated in line with the current PD realization. This 
implies a perfect "point-in-time" view of internal rating models. If    equals 1, the 

expected PD retains the value of the previous period and can be interpreted as the 
maximum "through-the-cycle" (TTC) value, i.e., a value that is constant over time.  

The realized default rate is calculated as follows: 

 

     
         

   
             

    

      
    

 

 

where: 

     ,  

   ,    

are parameters estimated based on historical data starting with the 
observations in 2011 

tjx ,  is a segment-specific macroeconomic variable that varies for the 
five segments 

 

4.4.1.2 Loss given default 

The following formula was used to simulate realized LGDs, based on the assumption 
that defaulting business has normally three possible outcomes: 

 Cure with probability pC 

 Restructuring with probability pR 

 Liquidation with probability pL = 1 – pC – pR 

where pL and pC are the frequencies of liquidation and cure that were benchmarked 
and considered to be constant across segments and over time. These frequencies 
were also used to construct the overall LGD calculation as a weighted average of its 
three components, as shown below: 

 

      
                             

 

where: 

r

tjiLGD ,,  
is the realized "loss given default" for each segment of bank i at 
time t  
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tjiLGC ,,  
is the "loss given cure" for each segment of bank i at  
time t 

tjiLGR ,,  
is the "loss given restructuring" for each segment of bank i at time t 

tjiLGL ,,  
is the "loss given liquidation" for each segment of bank i at time t 

LGL depends on loan-to-value (LTV), recovery rates (RR) for the collateralized and 
uncollateralized part of loans and workout costs (WC) as percentage of EAD. The LGL 
is calculated separately for the collateralised and uncollateralised business of every 
segment and aggregated into a single expression for LGL depending on the weight of 
collaterisation for a given business segment. The components of LGL are computed 
according to the following formula: 

Collateralised: 

               
   

    

      
       

        
     

      
 

Uncollateralised: 

            
       

     

      
 

 

The relationship between LTV and LGD is represented in figure 23. 

 

Figure 23: LGD calculation for collateralised exposures 
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The updating rule for the LGD is similar to the one used for the PDs: 

 

      
            

              
   with          

 

where: 

j  
is the weighting of "expected LGDe inertia" (LGDe of previous year)  

e

tjiLGD ,,  
is the expected LGD for each segment for bank i at time t 

r

tjiLGD ,,  
is the realized LGD for each segment for bank i at time t 

4.4.1.3 Exposure at default 

To model exposures at default, the RBSC model formulated EAD as varying with (net) 
credit growth for each segment depending on the relevant macroeconomic scenario. 
EAD evolved from 2012 through 2014 in line with the following formula: 

 

                                             

where   = 20% for 2013 and 25% for 2014 if j = CRE or ICC 

 

This modeling implies that EAD varies with net credit growth, that is, credit growth 

given in scenarios net of new defaulted loan entries and replacements. Given RBSC's 

current market understanding, however, defaulted loans in CRE and ICC segments 

were not being replaced, but reallocated towards corporate segments, and were thus 

assumed to be decreasing by a higher rate than given in the scenarios. This parameter 

was set across all banks at 20% for 2013 and 25% 2014, which is reflected in a higher 

decrease in CRWA for ICC and CRE relative to other segments - given current market 

conditions this is believed to be conservative. This exposure was then reallocated to 

Corporate (COR) and SME business in order to fulfil the net credit growth requirements 

as set out in the scenarios. 
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Figure 24 below shows further EAD details. 

 

Figure 24: Segment credit growth used for estimating EAD by asset class 

 

4.4.2 P&L items (NII, OOI, OIN, TNIE) 

Profit and losses before provisions were calculated as follows: 

 

                         

 

Expected losses affected (net) profit components via increases in loan loss provisions 
(LLP), which were derived from the historical behavior and expected provisions for 
each year. 

 

                      
          

          

        
           

          
         

 

 

 

It is uncertain whether the LLPs from previous years that are supposed to cover 
p evious ye  s’ NPLs   e sufficien .  ince  hose LLPs we e se   side in  he economic 
environment of 2011 but the sale of the corresponding collateral assets can be delayed 
until 2014, the severity of the crisis in the environment into which the collateral is sold 
could impact the accuracy and coverage of 2011 NPLs by 2011 LLPs. 

CREDIT GROWTH ONEAD BY SEGMENT

Segment credit growth used for estimating EAD by asset class

Commercial real estate (CRE) Households

Infrastructure & civil construction (ICC) Others

Corporate lending (COR) Non-financial institutions

SME lending (SME) Non-financial institutions 

Retail mortgage (RMO) Households

Other retail lending (RET) Households
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The accuracy of LLPs and each bank and portfolio's dependency on the economic 
environment can only be assessed by a full bottom-up audit. Such an audit has been 
initiated by the Bank of Spain. No "outside-in" estimate can provide this accuracy. 

However, to reflect the possibility of the need for extra LLP, an LLP correction should 
be estimated above and beyond the modeling of the capital shortfall. This has been 
done as follows: 

 Calculate the "provisioning coverage" as LLP/NPL for each bank  

 Define a "target LLP/NPL ratio" – derived from the respective ratio for 2012 to 
2014 for the scenarios  

 Calculate the "LLP shortfall" compared to this target ratio for each bank  

 In reality, the LLP/NPL ratio depends on the composition and type of the 
portfolio and the individual NPL. Accordingly,  this "broad" approach cannot 
reflect idiosyncratic elements of the portfolios 

 

4.4.3 Core tier 1 capital 

The impact of expected losses and P&L projections on the core tier 1 ratio (CT1R) was 
as follows: 

 

       
                                                                              

         
 

 

Initial core tier 1 capital was taken as the actual 2011 value for each bank. Capital 
injection year to date 2012 has been additionally considered. The model derived the 
impact of expected losses and provisions on core tier 1 ratio for 2012 through 2014 
incrementally. In other words, stress-tested earnings and losses (net of provisions) 
reduced available capital at the end of each year. This is illustrated in the formula 
below for core tier 1 capital (CT1): 

 

             
 
                                              

 

where: 

  is the corporate tax rate 

 
 
 is the retained earnings rate 

     is the asset protection scheme  

    is the capital injection 

 

Expected losses under Basel II were calculated as shown in section 2.2.3.1 and were 
integrated in the capital ratio as follows: 
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Risk-weighted assets were calculated as the sum of credit RWAs for each segment (for 
each bank in each year), plus market and operational RWAs (MRWA, ORWA 
respectively) that were calculated based on 2011 values for each bank and spread 
proportionally over the period (see formula for total RWA below). It should be noted 
that credit RWAs are calculated in line with the specific Basel II IRB formula for each 
segment. 

 

                   
 

                          
 

 

 

Once core tier 1 capital projections have been made for each year, the capital 
requirements can then be calculated for a given target capital ratio. The resulting 
capital requirements – in line with Basel II requirements – are then adjusted to capital 
increases already made by banks since the beginning of 2012 according to Banco de 
España. 

 

4.4.4 State guarantees, capital injections and merger activity  

 

4.4.4.1 State guarantees 

The Spanish government has set up an asset protection scheme (APS) which affects 
three banks that have been acquired by other banks: CAM, UNNIM and Liberbank. For 
the first two banks the effect of the scheme is such that up to 80% of the credit losses 
that will occur from 2012 onwards will be borne by public sector institutions (e.g. FROB, 
Spanish deposit insurance system etc.) and only 20% have to be borne by the 
acquiring bank. Liberbank has been granted a capped guarantee scheme up to EUR 
1bn, i.e. losses up to EUR 1 bn are taken over public sector institutions, starting 2012.  

These effects have been included accordingly in computing the evolution of tier 1 
c pi  l  s  he fi s  fo mul  in sec ion “ . .3  o e  ie    c pi  l” indic  es. 

 

4.4.4.2 Capital measures 

 

Capital measures YTD 2012 have been included in computing the evolution of tier 1 
capital as the fi s  fo mul  in sec ion “ . .3.  o e  ie    c pi  l” indic tes. 
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4.4.4.3 Merger activity 

The ongoing consolidation of the Spanish banking sector has been accounted for in the 
model approach by including the mergers between BBVA and Unnim, Popular and 
Pastor, Sabadell  and CAM, Caixabank and Banca Cívica, Iberjaca, Caja3 and 
Liberbank, Unicaja and CEISS, hereby reducing the number of banks from 21 to 14.  

A detailed list of banks in scope and merger activity is shown in figures 14 and 15. 

Capital needs were first calculated for the 21 banks individually. In a second step the 
consolidation process was undertaken which reduces overall recapitalization need by 
around EUR 10 billion as capital needs are compensated between the merging entities. 
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5 Final results 

RBSC has calculated expected credit write-downs by segment. Results are shown in 
figure 25 below. 

 

 

Figure 25: Credit write-downs per segment 

 

 

 

  

RET

13.4 14.5

RMO

23.9

45.4

SME

21.0
24.9

COR

17.5
20.6

ICC

5.6
8.9

CRE

37.7

55.5

Adverse scenarioBase scenario

1) Ex-ante credit write-downs; Sum across all banks for 2012-2014

Total credit write-downs per segment1) [Sum 2012-2014; EUR bn]

CRE: Commercial Real Estate
ICC: Infrastructure and Civil Construction Finance

COR: Corporate Lending
SME: Small- and medium-sized Enterprises

RMO: Retail Mortgage Lending
RET: Other Retail Lending
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