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COmpLETION OF BASEL III pOST-CRISIS REFORmS: OVERVIEW  

ANd ANALYSIS OF kEY FEATURES

in december 2017, the Basel Committee published the final revisions to the Basel iii 

regulatory framework. the main objective of these revisions – the outstanding Basel iii post-

crisis reforms – was to reduce the excessive variability of risk-weighted assets. to further 

this purpose, a number of extensive changes were introduced to the existing regulatory 

standards, including the two available approaches for credit risk (the standardised approach 

and the internal ratings-based approach), the operational risk framework, the credit valuation 

adjustment framework, and the leverage ratio, among others. in addition, a more robust, 

risk-sensitive aggregate output floor based on the revised standardised approaches was 

added to the framework. in parallel, the Basel Committee completed its review of the 

regulatory treatment of sovereign exposures without changes to the current rules at this 

stage. this paper provides a general overview of all these developments along with more 

detailed explanations of their key features, rationale and workings.   

the Basel framework is a central international standard in the regulation and 

supervision of banks. these standards include a broad variety of elements such as 

minimum capital requirements, supervisory guidelines and disclosure requirements, 

among others. the international financial crisis of 2007-09 revealed a number of 

weaknesses and vulnerabilities which have severely affected the stability of most 

financial systems around the globe. in the face of this, the international reaction was 

to launch a series of initiatives aimed at tackling the problems identified. these 

responses included an extensive reform of the global standards on financial regulation 

and supervision. 

the general outline of the reforms was shaped at the first summit of the G20 leaders in 

washington in november 2008, with more details being added following the second 

summit held in london in april 2009. the reforms covered three key areas. first, 

changes to prudential banking regulation involving revisions to microprudential 

requirements and the development of new macroprudential instruments. second, 

other regulatory reforms such as harmonising international accounting standards, and 

improving regulation and monitoring of non-banking sectors. finally, a new institutional 

framework for the international coordination of financial regulation was developed. 

this framework included regular annual G20 meetings and the creation of the financial 

stability Board as the successor to the financial stability forum.

in accordance with the G20 mandate, the Basel Committee on Banking supervision 

(BCBs) was in charge of developing those reforms necessary for the strengthening 

of the global regulatory and supervisory standards for banks. the key objectives 

guiding the reforms of the existing standards (‘Basel ii’) were two-fold: to increase 

the resilience of the financial system and to reduce the impact of the financial crisis 

on the economy.

the reforms were developed gradually over a period of years. the first steps were taken in 

2009 with several measures regarding the treatment of banks’ trading book exposures, 

securitisations and re-securitisations. the bulk of the reforms of the Basel standards, 

however, began in 2010 and 2011, with the publication of Basel iii, and was finalized in a 

second phase and published in 2017. 

Abstract 

1 Introduction
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the first stage of the reforms was focused on increasing minimum capital requirements 

and setting up adequate capital ‘buffers’ (to be used in stressed periods), while also 

improving the definition and quality of regulatory capital (i.e. the numerator of the 

existing capital ratios). simultaneously, a minimum leverage ratio requirement was 

outlined and new standards were set out on large exposures limits and on liquidity risk 

(a short-term minimum ratio and a complementary medium-term ratio). in addition, the 

standards for market risk,1 counterparty credit risk and securitisation were also revised. 

finally, for the first time since the creation of the Basel standards, new macroprudential 

elements (for the treatment of systemically important financial institutions and to 

address systemic risks stemming from excessive credit growth) were included as part 

of the framework.

in the second stage, following the aforementioned reforms, the focus of the Basel work 

turned to one other key aspect revealed by the crisis: the calculation of risk-weighted 

assets (rwas), the denominator of the minimum capital ratios in the Basel standards. 

this was also a response to the shortcomings identified during the financial crisis 

regarding the existing architecture of the regulatory framework. supported by its own 

analysis and the views of a broad range of stakeholders, the BCBs recognised the 

need to improve the standards in three dimensions: risk sensitivity, simplicity and 

comparability [BCBs (2015b and 2013a)]. striking the right balance between these 

dimensions was an important challenge underlying most of the revisions being 

envisaged. 

in addition, a key motivation for this second wave of reforms – also known as the ‘finalisation 

of Basel iii post-crisis regulatory reforms’ – was to restore the credibility, brought into 

question during the crisis, of banks’ capital ratios. evidence from the recent crisis 

suggested that the observed variation in rwas might not entirely reflect actual differences 

in banks’ risk-taking [see for example Bank of england (2011)]. it also aimed to improve 

comparability between capital ratios of different banks. additionally, it was decided that 

the revisions to this end should be carried out without significantly increasing overall 

capital requirements.

the completion of the Basel iii post-crisis reforms involved several areas of the Basel 

standards and a broad range of regulatory measures, including restrictions on the 

use of internal models and enhancements to the robustness and risk sensitivity of 

the existing standardised approaches. in particular, the two available approaches for 

credit risk, the standardised approach (sa) and the approach based on internal 

models (the internal rating based approach, irB) were subject to extensive revisions. 

in addition, substantial changes and recalibrations were proposed to the operational 

risk framework along with other revisions to the framework for credit valuation 

adjustment (Cva) and to the leverage ratio, among others. among all these revisions, 

a key element of the Basel iii post-crisis reforms was also put forward: an aggregate 

output floor to limit the benefits that banks can derive from using internal models to 

calculate minimum capital requirements. this ‘output floor’ replaced the existing 

floor in the Basel ii standards with a more robust, risk-sensitive design based on the 

revised standardised approaches. 

1 in January 2016 the Basel Committee published the new standard for market risk, known as the fundamental 
review of the trading Book. 
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on 7 december 2017, following a period of intense work and discussions, the finalisation 

of the Basel iii post-crisis reforms was endorsed by the Group of Central Bank Governors 

and Heads of supervision (GHos), the BCBs’s oversight body [BCBs (2017a)]. in this 

manner, the agreed raft of measures broadly concluded the large-scale set of reforms 

initiated in response to the 2007-2009 financial crisis. 

at the same time as the Basel iii reforms were announced and the revised standards were 

published, the Basel Committee also produced a discussion paper (dp) on the regulatory 

treatment of sovereign exposures [BCBs (2017b)]. the dp noted that at that stage the 

Basel Committee had not reached a consensus to make any changes to the current 

treatment of sovereign exposures. 

against this background, the purpose of this paper is to introduce the recently announced 

post-crisis reforms of Basel iii and to explain their main rationale and workings. to this 

end, the paper is organised as follows. first, it describes the main revisions introduced to 

the credit risk (section 2) and operational risk (section 3) frameworks. section 4 describes 

other revisions which include the Cva framework and the leverage ratio. next, section 5 

analyses the output floor and other backstop measures adopted. section 7 introduces the 

agreed timeline for the implementation of the revised standards finally, section 6 briefly 

describes the Basel Committee’s work regarding the regulatory treatment of sovereign 

exposures and section 8 concludes by describing the next steps in the Basel Committee’s 

agenda.

Credit risk generally constitutes the largest part of banks’ capital requirements and 

is a primary source of variations in risk-weighted assets (rwas) – the denominator of 

the capital ratio. in line with the overall objectives of the reforms, the Basel Committee 

introduced revisions to the two available approaches for the treatment of credit risk 

in the Basel standards: the standardised approach for credit risk (sa) and the 

approach based on banks’ internal models (the internal ratings based approach or 

irB). 

the general objectives of the revisions to the sa were: i) to enhance risk sensitivity by 

introducing better risk drivers and further granularity to reflect risks more accurately; ii) to 

reduce excessive reliance on external credit ratings (as mandated by the fsB),2 and iii) to 

improve risks assessments by providing specific treatments of certain portfolios.3

this review is especially important since the sa is widely used by entities across jurisdictions 

and will be the basis for the calculation of the new output floor (see section 5).4 in this 

regard, the comparability of capital requirements under the sa and the irB has also been 

enhanced by aligning their definitions and taxonomy whenever possible.

the changes introduced can be separated by the different portfolios covered in the credit 

risk framework, namely: exposures to banks, corporates, specialised lending, equity, real 

estate and other retail.

2 Principles for Reducing Reliance on CRA Ratings [fsB (2010)].
3 BCBs (2016d). 
4 BCBs (2014a), Capital floors: the design of a framework based on standardised approaches.

2  Credit risk: the 
standardised approach 
and the internal 
ratings-based 
approach

2.1  reforms of tHe 

standardised approaCH
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regarding exposures to banks, the revised framework introduces two options based on 

whether the claims on banks are rated or not. Both methods require banks to undertake a 

self-assessment of the risk through a mandatory due diligence process:5 

i) for rated exposures and for jurisdictions that allow the use of external credit 

ratings for regulatory purposes, the external credit risk assessment approach 

(eCra) assigns risk weights (rws) according to the corresponding external 

ratings (table 1). such ratings should not incorporate assumptions of implicit 

government support. also, due diligence analysis should never result in the 

application of a lower rw than that determined by the external rating. 

ii) for unrated exposures and for jurisdictions that do not allow the use of 

external ratings for regulatory purposes,6 the standardised credit risk 

assessment approach (sCra) assigns rws according to three grades based 

on the counterparty’s creditworthiness and the level of compliance with the 

Basel regulatory minimum requirements, including capital buffers but 

excluding liquidity risk requirements (table 2). the risk-weighted treatment for 

unrated exposures is more granular than the existing flat risk weight. 

another enhancement to the risk sensitivity of the framework is the development of a 

specific treatment for covered bonds exposures.

5 Banks have to perform due diligence to ensure that they have an adequate understanding, at origination and 
thereafter on a regular basis (at least annually), of the risk profile and characteristics of their counterparties. 
Banks should take reasonable and adequate steps to assess the operating and financial performance levels and 
trends through internal credit analysis and/or other analytics outsourced to a third party, as appropriate for each 
counterparty.

6 in particular, the united states do not allow the use of credit ratings in banking regulation.

SOURCE: Basel Committee on Banking Supervision (2017a).

RWs in jurisdictions 
where the ratings 
approach is permitted

AAA to AA– A+ to A– BBB+ to BBB– BB+ to BB– Below B–

050302WR 100 150

RW short-term exposures 20 20 20 50 150

EXTERNAL CREDIT RISK ASSESSMENT APPROACH (ECRA): 
RWS FOR BANK EXPOSURES (%)

TABLE 1

SOURCE: Basel Committee on Banking Supervision (2017a).

a Under the SCRA, exposures to banks without an external credit rating may receive a risk weight of 30%, provided 
that the counterparty bank has a CET1 ratio which meets or exceeds 14% and a Tier 1 leverage ratio which meets 
or exceeds 5%. The counterparty bank must also satisfy all the requirements for Grade A classification.

RWs where the ratings approach is not 
permitted and for unrated exposures

Grade A Grade B Grade C

05157)a( 04WR

0510502serusopxe mret-trohs WR

STANDARDISED CREDIT RISK ASSESSMENT APPROACH (SCRA):  
RWS FOR BANK EXPOSURES (%)

TABLE 2
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the Committee also tried to limit the use of external ratings for the treatment of exposures 

to corporates. However, to develop a standardised risk weighting methodology completely 

independent of external ratings was found to be particularly difficult. this was due to the 

material differences identified in business models and accounting practices, in addition to 

specific industry factors in different jurisdictions. Given the various limitations in place and 

the objectives of the reforms, the Committee agreed to maintain references to external 

ratings where available and/or possible, but required their use to be complemented with 

banks’ mandatory due diligence processes. in addition, the granularity of the rws for 

rated exposures was also increased. for corporate exposures of banks in jurisdictions 

where the use of external ratings for regulatory purposes is not allowed, banks have to 

assign a 100% risk weight to all corporate exposures, with the exception of those identified 

as ‘investment grade’.7

for specialised lending (i.e. exposures to project finance, object finance and commodities 

finance) a standalone treatment was proposed. in this approach, a rw will be assigned 

based on the type of specialised lending category and the use or not of external ratings. if 

there is a rating available and permitted, the treatment is as for general corporates. if a 

rating is not available or is not permitted, the rws for project finance are 130% for the 

operational phase and 100% for the pre-operational phase, except for high quality project 

finance exposures that are risk-weighted at 80%.8 for object and commodity finance there 

is a single rw of 100%.

previous to the reforms, there was no standalone regulatory treatment for equity 

exposures and they received a flat 100% rw. the revised sa has introduced a specific 

category for equity exposures risk-weighted at 250%, a 400% rw for speculative 

unlisted equity exposures and a rw of 150% for subordinated debt. in addition, equity 

exposures are defined on the basis of the economic substance of the instrument and 

according to the criteria prescribed in the irB framework. the new rws for equity 

exposures (and the prohibition on the use of the irB approach for these exposures, see 

section 2.2) should be introduced progressively with a five-year linear phase-in from 

January 2022. 

regarding real estate exposures, a fundamental change in the framework is that all the 

exposures backed by real estate assets are now grouped under a single real estate 

category. in addition, a more risk-sensitive approach was developed: rws now vary 

according to the ltv ratio of the mortgage with more granularity (under Basel ii only two 

buckets were considered and under the revised standards they are increased to six). 

risk-sensitivity for real estate has also been enhanced by providing a differentiated 

regulatory treatment depending on whether the real estate asset is to be occupied for 

housing purposes (residential real estate, rre) or is to be used for commercial purposes 

7 an “investment grade” corporate is defined in the new standards (paragraph 42) as a “corporate entity that has 
adequate capacity to meet its financial commitments in a timely manner and its ability to do so is assessed to be 
robust against adverse changes in the economic cycle and business conditions.” additional requirements are 
also specified for banks when classifying a corporate as investment grade (banks should take into account the 
complexity of the business model, performance relative to industry and peers, and risks posed by the entity’s 
operating environment) and the corporate (or its parent company) should have securities outstanding on a 
recognised securities exchange. 

8 High quality project finance exposure refers to an exposure to a project finance entity that is able to meet its 
financial commitments in a timely manner and its ability to do so is assessed to be robust against adverse 
changes in the economic cycle and business conditions. in addition, conditions set out in paragraph 48 of the 
standardised approach for credit risk framework as part of Basel iii: finalising post-crisis reforms (2017) have to 
be met to qualify for the 80% rw.
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(commercial real estate, Cre), with the latter attracting higher rws. in the same vein, two 

different treatments within these two categories will be applied to the exposures. this has 

been based on whether servicing the loan depends materially on the cash flows generated 

by the property securing the loan (the exposure is then classified according to the income 

producing real estate treatment, ip-rre and ip-Cre and attracts higher rws) or whether 

it depends on the underlying capacity of the borrower to service the debt from other 

sources (the general treatment will be applied to the exposure). 

moreover, the new sa framework requires banks to assign in general a higher risk weight 

of 150% to credit facilities that finance the acquisition, development, or construction 

(adC) of real property. this is the highest rw in the real estate category.  Scheme 1 

provides a summary of the revised regulatory treatment for real estate exposures.

REVISED TREATMENT OF REAL ESTATE EXPOSURES (a) SCHEME 1
R

E
S

ID
E

N
T

IA
L

C
O

M
M

E
R

C
IA

L

REAL ESTATE

GENERAL TREATMENT

(repayment not materially 
dependent on cash flows 
generated by property)

INCOME PRODUCTING
REAL ESTATE

(repayment materially 
dependent on cash flows 
generated by property)

LAND ACQUISITION 
DEVELOPMENT AND 

CONSTRUCTION

RW = 150%

Residential RE

Commercial RE IP - CRE

IP - RRE

Operational 
requirements 

met

(Preferential 
treatment)

RW based 
on LTV

Operational 
requirements 

NOT met

RW
of counterparty 

Operational 
requirements 

met

RW based 
on LTV (higher 

than general RRE)

Operational 
requirements 

NOT met

RW = 150%

Operational 
requirements 

met

(Preferential 
treatment)

RW = Min (60%;
RW counterparty) 

For LTV < 60%: _

For LTV > 60%: 
RW counterparty

Operational 
requirements 

NOT met

RW
of counterparty

Operational 
requirements 

met

RW based 
on LTV (higher
than IP- RRE)

Operational 
requirements 

NOT met

RW = 150%

SOURCE: Basel Committee on Banking Supervision (2016d and 2017a).

a Operational requirements include, for example, that the property securing the exposure is fully completed (finished property), there is legal enforceability or a 
prudent valuation of the property.
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an important revision to the framework was that, subject to national discretion, banks can 

be allowed to use an alternative method – the ‘loan-splitting approach’ – to compute the 

rw for general residential and commercial real estate exposures. under the loan-splitting 

approach, banks can split a mortgage into two separate exposures: a secured exposure 

and an unsecured exposure.9 this treatment – which already existed under the european 

Capital requirements regulation (Crr) – was not considered originally in the Consultative 

document published by the Committee in 2016 (BCBs, 2016d).  

for other retail exposures, a more granular treatment was introduced. the regulatory retail 

portfolio now distinguishes between revolving facilities (where credit is typically drawn 

upon) and transactors (where the facility is used to facilitate transactions rather than a 

source of credit). 

for off-balance sheet items, the credit conversion factors (CCfs),10 which are used to 

determine the amount of an exposure to be risk-weighted, are now more risk-sensitive. 

the scope of unconditionally cancellable commitments (uCCs) (for example, credit cards 

which the bank can cancel at any time without prior notice) has been better specified by 

introducing a clearer definition of commitment. another enhancement was the introduction 

of positive CCfs for uCCs (they have been increased from 0% to 10%). a 0% CCf for 

uCCs was found inadequate since consumer protection laws, risk management capabilities 

and reputational risk considerations frequently constrain banks’ ability to cancel such 

commitments in practice.

the credit risk mitigation (CRM) framework has been considered too complex and to have 

permitted too much flexibility for banks applying the sa.11 as such, this was identified as 

a possible source of undue divergence in capital requirements across banks applying the 

sa. in consequence, the revised Crm framework removed the existing internal modelling 

approaches for the calculation of capital charges for certain exposures backed by financial 

collateral. the proposal also introduces an alternative approach which, without explicitly 

relying on external ratings, aims to limit the eligibility of financial collateral and guarantees 

to what is commonly referred to as “investment grade”. as a result, depending on whether 

external ratings are used or not in a given jurisdiction, the proposal contains two sets of 

eligibility criteria for defining financial collateral and eligible guarantors. and it also includes 

two separate tables with the supervisory haircuts applicable to each case.

the use of internal models is one of the key features of the risk-based approach followed 

in the Basel framework. during the last few years, the BCBs has performed analysis 

focused on assessing drivers of material differences in the rwas of the banking book 

calculated with internal models.12 these studies show that while a share of the variation 

9 the way to calculate loan splitting for a residential real estate exposure is to assign a 20% risk weight to the 
part of the loan representing up to 55% of the residential property’s value, and assign the remaining balance of 
the loan a risk weight based on the creditworthiness of the counterparty, as it was an unsecured exposure. for 
example, for a loan of €70,000 to an individual secured on a property valued at €100,000, the bank will apply a 
risk weight of 20% to €55,000 of the exposure and a risk weight of 75% to the residual exposure of €15,000. 
this gives total risk weighted assets for the exposure of €22,250 = (20% * €55,000) + (75% * €15,000).

10 off-balance sheet exposures are amounts committed but not drawn (including, for example, credit lines or 
guarantees). therefore, the bank does not have a direct exposure but there is a certain probability that these 
off-balance sheet exposures become direct exposures of the bank. the CCf is the regulatorily estimated 
probability of the conversion of these exposures. the CCf multiplied by the committed but undrawn amount 
gives the credit exposure equivalent for off-balance sheet items. afterwards, these credit exposure equivalents 
will be multiplied by the respective rw depending on the category or portfolio under which they are classified. 

11 the Crm framework sets requirements on Crm techniques (such as guarantees and collateral) which an 
institution must meet in order to qualify for a reduction of the capital requirements generated by exposures.

12 BCBs (2013 and 2016c).

2.2  reforms of  

tHe irB framework 
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was explained by underlying differences in the risk composition of banks’ assets, there 

was also a material amount of variability of rwas that could not be explained by risk-

based differences (i.e. fundamental risk factors such as portfolio mix or asset quality). 

other studies also arrived at similar conclusions [see for example eBa (2016) and trucharte 

et al. (2015)].

overall, most studies suggested that part of the variation in rwas could be attributable to 

‘practice-based’ drivers. these drivers include not only supervisory choices allowed under 

the framework or deviations in national implementation of the Basel framework, but also 

differences derived from banks’ choices under the irB framework e.g. bank modelling 

choices including reference data or methodological differences such as the definition of 

default or other adjustments.

 to illustrate the magnitude of this issue, a 2013 BCBs analysis on rwas for credit risk in 

the banking book found that 25% of the observed variability of rwas could not have been 

explained by the underlying differences in the risk composition of banks’ assets. this 

study was based on a hypothetical portfolio exercise comprising a subset of common 

wholesale obligors. the purpose was to identify practice-based differences in banks’ 

internal estimates of the irB parameters (e.g. pds, lGds).

in sum, the findings of these studies – further to evidence collected during the pre-crisis 

period – raised serious doubts regarding the robustness of modelling certain asset classes. 

as a result, the BCBs decided to introduce a number of changes to the available irB 

approaches for credit risk (the advanced and the foundation approach) as a central element 

of its reform programme. the measures to constrain the use of internal models would work 

in tandem with the aggregate output floor and the minimum leverage ratio requirement as 

backstop measures (section 5). 

in particular, the revisions to the irB sought to restore confidence in the accuracy of internal 

models for the calculation of rwas, as well as to improve the comparability of banks’ 

capital ratios by constraining the use of the internal models and placing limits on certain 

inputs that are used to calculate capital requirements for credit risk (‘input floors’). despite 

these revisions, the Committee was also mindful of the need to ensure that the capital 

framework remains sufficiently risk-sensitive.

a prerequisite for regulators to be able to rely confidently on banks’ internal models, is that 

the risk under consideration can be modelled. in the analysis conducted by the BCBs 

[BCBs (2013b)], the low-default nature of the portfolios assessed and the consequent lack 

of adequate data for risk parameter estimation, were found as possible factors leading to 

differences in banks’ internal estimates. in such cases, banks’ internal estimates of loss 

given default (lGd) and credit conversion factors (CCf) are likely to be scattered.13 in 

general, banks and large corporates are typical asset classes where there is insufficient 

data for reliable lGd estimates. as a result, the Committee decided to remove the 

advanced-irB approaches for exposures in these portfolios.14 implicit in this decision was 

a trade-off between the benefits of internal models to produce capital requirements that 

13 in the case of lGd and CCfs only defaulted observations are relevant for the estimation. thus, banks have less 
relevant data for modelling lGd and ead than they do for pd modelling, and the difference in data availability 
is particularly large in portfolios where defaults are infrequent.

14 under the advanced irB (airB) banks are allowed to provide internal estimates of pd (probability of default), 
lGd (loss given default), exposure at default (ead) and maturity (m). in turn, under the foundation irB (firB) 
banks are only allowed to estimate pds.

main revisions to the irB 

approach: constraints on the 

use of internal models 
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better reflect the underlying risks and the costs of a possible capital outcome that may be 

not adequate or comparable.

further to this, to improve simplicity, consistency and comparability, the Committee 

decided to remove the two irB approaches (airB and firB) for exposures to equities. 

this means that the sa is the only approach left for equities. for most equities, 

particularly publicly traded ones, it was considered unlikely that banks would have 

more or better specific knowledge on the issuer than that available in public data. if all 

banks base their risk assessments on the same data, differences in the resulting capital 

requirements may be difficult to justify. as commented above, to smooth the impact of 

these revisions the use of the irB approaches for equities will be phased out over five 

years starting in 2022.

table 3 compares the revised scope of approaches available under Basel iii for certain 

asset classes with those under the Basel ii framework. with respect to specialised lending, 

banks will be permitted to continue using the airB and the firB while the Committee 

reviews the current ‘slotting approach’ for specialised lending.15 

overall, compared to the 2016 Consultative document [BCBs (2016b)] the scope of 

approaches available in the standards agreed in december 2017 is larger. the new 

standards now allow the firB to be used for exposures to banks and large and mid-sized 

corporates, and they also allow either the airB or the firB to be used for specialised 

lending exposures.

for those risks and portfolios where internal models were allowed, the Committee has 

introduced constraints on the internal parameters that banks estimate. these constraints 

were set at the exposure level and are known as ‘input floors’. 

the input floors help to mitigate the intrinsic ‘model risk’ in the model-based approaches 

as result, for example, of uncertainty regarding banks’ parameter estimates. also, they 

limit the capital relief that a credit institution may obtain from using internal models for 

regulatory capital estimation. the Committee set the input floors at relatively low levels 

in order to avoid the possibility of pushing banks with very low risk exposures towards 

15 the “slotting approach” is a regulatory approach whereby banks have to assign different standardised rws to 
loans, classifying the loans into different categories which are defined uniformly for all banks based on the 
underlying credit risk of the loans. thus, in essence, it works like a hybrid between a standardised approach 
and internal models. 

SOURCE: Basel Committee on Banking Supervision (2017a).

 sehcaorppa elbaliava :III lesaB sehcaorppa elbaliava :II lesaBExposure/oiloftroP

Large and mid-sized corporates 
(consolidated revenues > €500m) A-IRB, F-IRB, SA F-IRB, SA

Banks and other financial institucions A-IRB, F-IRB, SA F-IRB, SA

ASsehcaorppa BRI suoiraVseitiuqE

AS ,gnittols ,BRI-F ,BRI-AAS ,gnittols ,BRI-F ,BRI-Agnidnel desilaicepS

NEW SCOPE OF APPROACHES AVAILABLE BY CREDIT-RISK PORTFOLIO TABLE 3
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riskier counterparties and to avoid affecting excessively the risk sensitivity of the 

framework.

Under Basel II, there was a single PD floor of 3 bp which applies at exposure level. In the 

revised framework this floor has been increased to 5 bp.16 in addition, the existing 10% 

floor for residential mortgages which was set at the sub-segment level was replaced by a 

lGd floor of 5% applicable at the exposure level. this level of granularity works most 

effectively at tackling abnormally low input values since it does not allow offsetting among 

exposures (i.e. using an input floor at the sub-segment level with a weighted average could 

result in a non-binding floor just because the shortage of exposures with very low estimated 

lGds can be offset against the surplus of exposures with higher estimated lGds). Table 4 

includes a summary of the minimum parameter values introduced in the revised irB 

framework.17 

in general, the calibration of lGd input floors for loans secured by different types of 

collateral was reduced in comparison with the floors proposed in the 2016 Consultative 

document [BCBs (2016b)]. it is worth keeping in mind that the aim of these input floors is 

to serve as a backstop for low-risk exposures.

exposures guaranteed by sovereigns are exempt from input floors. the exemption should 

only apply to the part of the exposure that is guaranteed. the current treatment of sovereign 

exposures has been reviewed separately (see section 6). 

annex 1 describes some additional enhancements that were introduced in the irB 

approach. 

16 except for qualifying revolving retail exposure (Qrre) revolvers, for which it has been set at 1% based on 
supervisory experience that has identified revolvers as showing a significantly higher default rate than 
transactors. for this purpose, transactor has been defined.

17 CCf floors will also apply for the proposed narrow types of facilities that may still be modelled under the airB.

SOURCE: Basel Committee on Banking Supervision (2017a).

Unsecured Secured

 5 bp 25%

Retail classes:

%5A/Npb 5 segagtroM    

A/N%05pb 5 srotcasnart ERRQ    

A/N%05pb 01srevlover ERRQ    

    Other retail  5 bp 30% Varying by collateral type:
– 0% financial
– 10% receivables 
– 10% commercial or residential
    real estate
– 15% other physical

Loss-given-default (LGD)Probability
of default (PD) 

Exposure
at default (EAD)

EAD subject to a floor that 
it is the sum of: i) the on-balance

sheet exposures, and ii) 50% 
of the off-balance sheet exposure 

using the applicable Credit 
Conversion Factor (CCF)

in the standardised approach

:epyt laretalloc yb gniyraVetaroproC
– 0% financial 
– 10% receivables
– 10% commercial or residential 
    real estate 
– 15% other physical 

TABLE 4INPUT FLOORS UNDER THE REVISED BASEL III FRAMEWORK
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in the Basel ii framework, banks that adopt the irB approach were required to do so for all 

material asset classes, subject to a roll-out period (i.e. a plan for a sequential implementation 

of the irB approach to the different asset classes within a bank). the purpose of this 

requirement was to reduce the chances that banks may embark on ‘cherry-picking’ by 

switching between standardised and irB approaches in order to lower the resulting capital 

requirements. 

in an attempt to curb the negative effects, the Committee modified the roll-out requirement 

so that it is only mandatory on a portfolio basis. that is, banks would not be required to 

roll out the irB across all material exposures within the bank. instead, the irB approach 

will have to be rolled out to all exposures within each of the banks’ portfolios. for 

example, if banks are using the irB for their corporate exposures they would be required 

to roll out the irB across all their material corporate exposures. Banks would not be 

required to roll out the irB for their retail or bank exposures, even if such exposures are 

material.

more generally, a jurisdiction which does not implement some or all of the internal modelled 

approaches, but instead uses exclusively the standardised approaches available in the 

framework, will still be compliant with the Basel standards. 

a final point to note is that the Basel ii framework applies a scaling factor of 1.06 to the 

rwas determined by the irB approach to credit risk. this scaling factor increases the capital 

requirements resulting from the use of the IRB approaches by 6 pp. Given the enhancements 

to the irB framework and the introduction of an aggregate output floor (see section 5), the 

Committee has decided to remove the scaling factor of 1.06.

the Basel ii framework introduced a menu of approaches to operational risk, including 

both standardised approaches and internal models. the financial crisis revealed some 

weaknesses in the simpler approaches, including capital requirements that were not 

conservative enough for some banks. this resulted in a review of the simpler approaches 

and a new standardised approach (nsa) which was introduced in 2014. 

the BCBs also developed a sophisticated quantitative model based on banks’ internal 

loss data, known as operational risk Capital at risk (opCar) [see BCBs (2014b)]. this 

model was not proposed as a possible approach for banks to meet their minimum capital 

requirements for operational risk. the opCar model was used by the Committee to help 

choose some suitable proxy indicators of banks’ capital needs for operational risk and 

to calibrate the coefficients applied to the selected indicators. as a result of this work, in 

2016 the BCBs consulted on withdrawing the option of using internal models for the 

estimation of regulatory capital (which was allowed for banks using the advanced 

measurement approach, ama), proposing instead a single standardised approach 

known as the standardised measurement approach (sma) [BCBs (2016e)]. the sma 

was developed to better align the operational risk framework with the results obtained 

by the opCar model and to provide a workable standardised alternative for banks using 

the ama.

the reforms of Basel iii agreed in december 2017 included a revised version of the sma 

with various important changes with respect to the 2016 Consultative document.

the capital requirement under the sma is determined as a function of two indicators: the 

business indicator (Bi) and the loss component (lC). Based on the findings from the use of 

scope of application of irB 

approaches and scaling factor

3 Operational Risk  
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the opCar model, both indicators were considered to be associated with the level of 

operational risk faced by banks. the sma combines the Bi and the lC using an ad hoc 

function named the internal loss multiplier (ilm) (see  scheme 2).

the Bi is a composite measure of banks’ net income. it is meant to work as a proxy of 

the banks’ business volume: higher business volume is considered to be associated with 

higher operational risk losses. more specifically, the Bi is the sum of three components: 

a) the interest, leases and dividend component (i.e. it includes different sources of banks’ 

income/expenses associated with typical credit intermediation activities such as granting 

loans and taking deposits); b) the services component (i.e. it reflects income/expenses 

received/paid for providing/receiving advice and services, plus other operating income/

expenses), and c) the financial component (i.e. it includes net profits or losses on the 

banks’ trading activities in both their banking and trading book).18

the resulting Bi is then multiplied by a set of three marginal coefficients (12%, 15%, 18%) 

each one corresponds to a different tranche of the banks’ BI (€0  to €1  billion; €1 to 

€30 billion; more than €30billion, respectively). Each of the consecutive tranches of the BI 

is multiplied by its corresponding marginal coefficient, the total sum of which is named the 

business indicator component (BiC).19 the BiC was designed analogously to a progressive 

taxation system to avoid cliff-edge effects between buckets. the increasing coefficients 

were justified based on empirical analysis. as result of additional analysis performed 

18 the Bi includes an adjustment to the first component (the interest part of the interest, leases and dividend) to 
limit the influence of net interest income (mostly affecting banks’ business models with high interest rate 
margins). ‘High margin’ banks are defined as those with a net interest margin (nim) larger than 2.25%, where 
the nim is calculated as the net interest income (interest income minus interest expense) divided by the interest-
earning assets. 

19 For example, the BIC for banks with a BI of € 40 billion is 6.27. This is the sum of the following terms: 1st BI 
tranche: 1 x 0.12 = 0.12; 2nd Bi tranche: (30 – 1) x 0.15 = 4.35; and 3rd Bi tranche: (40 – 30) x 0.18 = 1.8.

THE STANDARDISED MEASUREMENT APPROACH (SMA) SCHEME 2

Loss Component (LC)

Historical lossses

Additional factor to increase 
risk sensitivity 

and complement the BI

Internal Loss Multiplier 
(ILM)  

Combines the BI and LC

Aim is to produce stable 
capital requirements

Business Indicator (BI) 

Size

Proxy for banks’ operational 
risk exposures based 

on their net income

SMA

Capital  = BIC * ILM

ILM = Ln [ exp(1) – 1 
+ (LC/BIC)^0.8 ]

Income 
Statements

Internal Loss 
Database

OpCaR 

Benchmark model

BIC and LC were originally 
calibrated to proxy OpCaR

(ie: the SMA tried 
to approximate OpCaR 

using the BIC 
and LC as levers)

SOURCE: Banco de España.
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during the consultation period, the final structure decided for the BiC had fewer buckets 

and lower marginal coefficients than the structure proposed in the 2016 Consultative 

document [BCBs (2016e)].

the lC is set as a multiple of banks’ average historical annual losses over the 

preceding ten years (the assumption is that the banks’ historical losses are informative 

of the possibility of incurring similar operational risks in the future). that is, the 

average historical annual losses over the past ten years are multiplied by a given 

number (the ‘loss multiplier’) that has been set equal to 15. this design of the lC 

implies that historical losses in any given year would have an effect on the banks’ 

capital requirements during the subsequent ten years. this was expected to create 

incentives for banks to improve their operational risk management since doing so 

would gradually result in a lower track record of losses being captured by the 

database used for the lC calculations (and thus having an impact on capital 

requirements). 

in contrast to the final design proposed for the lC where there is only one factor determining 

the lC contribution to the capital requirement (the average historical annual losses over 

the past ten years), the lC structure proposed in the 2016 Cd included a three-factor 

structure. in that design, there was one multiplier applicable to the total average annual 

loss, one multiplier for the average annual loss only including loss events above €10 

million, and one for the average annual loss only including loss events above €100 million. 

this structure allowed the lC to differentiate between banks with different historical loss 

characteristics, for example banks with small but recurring losses and banks with large but 

infrequent losses.

Banks using the lC in their capital calculations should meet some minimum standards 

on loss data collection to ensure adequate data quality. Banks should also follow a 

series of criteria for the identification and treatment of the losses they include in the 

dataset to calculate their average annual losses. the minimum threshold for including a 

loss event in the dataset has been set at €20,000. this threshold may be raised at 

national discretion to €100,000 for banks with a BI greater than €1 billion (i.e. banks in 

the Bi buckets 2 and 3). the minimum threshold for losses was €10,000 in the 2016 Cd 

with the possibility of using a €20,000 threshold in some cases for banks moving for the 

first time to the sma. the changes introduced and the options available aim to allow 

more adequate coverage of relevant losses. for example, they help to reflect the fact 

that small and predictable recurring losses are usually embedded in banks’ internal 

business practices as part of their normal activity and, therefore, their effects are 

considered in banks’ pricing decisions.  

the sma combines the Bi and the lC using an ad-hoc function named the internal 

loss multiplier (ilm). the ilm is set as a function of the lC/BiC ratio and is concave 

(the ilm increases with the lC/BiC ratio but at a decreasing rate). the functional 

form of the ilm approved in december 2017 is as follows:

 ILM ln
LC
BIC

= ( ) − + 



















 exp
.

1 1
0 8

  [1]

the ilm helps to smooth the effect of the lC on the resulting capital requirements and 

serves to scale them up or down depending on the relationship between the BiC and the 
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lC. where the BiC is greater than the lC, the ilm is also greater than one, which increases 

the resulting capital requirement (the rate of the increases in the capital requirement is 

decreasing due to the concave shape of the ilm). where the BiC is lower than the lC, the 

ilm is lower than one, which reduces the capital requirement. finally, where the BiC is 

equal to the lC, the ilm is equal to one and thus the capital requirement is only determined 

by the BiC.20

Compared with the ilm proposed in the 2016 Cd, the only change in its functional form is 

that it now includes a ‘dampening’ factor. this factor has been set at 0.8 and has been 

added to the ilm as an exponent to the lC/BiC ratio. the purpose of the dampening factor 

is to soften even further the potential effects that large losses may have on the resulting 

capital requirements.  

subject to national discretion, the ilm may be set equal to 1 for all banks in a given 

jurisdiction. that is, historical losses would not be used for the calculation of capital 

requirements under the revised pillar 1 framework for operational risk. as commented 

above, differences in banks’ business models may lead, for instance, to different risk 

profiles which are difficult to capture by the one-factor structure in the lC. these 

differences in banks’ risk profiles may also have an effect on the way that the lC and 

the BiC interact within the ilm formula. also, the use of historical losses may make 

the lC more prone to exposure to cyclical effects. to obviate or mitigate these and 

other possible cases where national authorities may consider it appropriate, the 

latter may decide to exercise such discretion. in that event, banks would still be 

subject to the disclosure requirements provided for in the standards for historical 

losses. 

the last step to calculating the minimum capital requirement for operational risk consists 

in multiplying the BiC by the ilm:

 Minimum capital requirement = BIC ILM ×  [2]

in addition to the requirements explained above, the agreed framework comprises a series 

of disclosure templates requiring information on banks’ operational risk management 

frameworks, their historical losses, their BiC and subcomponents thereof, and the resulting 

minimum operational risk capital requirements. 

in addition to the reforms described in the previous sections, the Committee has agreed to 

review two additional areas of the framework: capital requirements related to Credit 

valuation adjustment (Cva) and the leverage ratio framework. 

Cva refers to the adjustment made to the fair value of a derivative transaction to consider 

the current value of expected future losses caused by  counterparty default. therefore, 

Cva reflects the market value of counterparty default risk, which depends both on 

counterparties’ credit spread and market risk factors driving the actual exposure. the 

Cva adjustments have a direct impact on the p&l account. as such, Cva has an impact 

on banks’ results and also on regulatory capital ratios. Given the impact of these 

20 For banks in the first BI bucket (BI ≤ €1 billion), the historical losses do not enter into the capital calculation. This 
means that the ilm is set to be equal to 1 and, therefore, the resulting capital requirement is the resulting BiC 
(in this case 12%*Bi). However, banks in the first bucket may still be allowed to uses losses in the calculation 
of the capital requirements at national discretion.

4 Other reforms

4.1  minimum Capital 

reQuirements  

for Cva risk
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adjustments on banks’ results during the last financial crisis and that this risk was not 

captured by the Basel ii framework, the Committee decided to introduce Cva capital 

charges in the Basel iii framework. the capital charges were set to address variability in 

Cva for derivative transactions not transacted directly with a qualified central counterparty 

and securities financing transactions fair-valued for accounting purposes.21

the revisions to the Cva framework endorsed in december 2017 used the same range of 

measures as in the rest of the standards. first, the possibility of using internal modelling 

approaches for Cva was removed, thus contributing to the effort to improve comparability 

and simplicity of the framework. at present under the revised framework banks can use 

two alternative methods: the basic approach (Ba-Cva), which simplifies the calculation of 

capital requirements and sensitivities.22 or they can use the standardised approach (sa-

Cva), for which supervisory approval is required. further, a materiality threshold was 

established with the aim of simplifying capital requirements for banks with a reduced 

notional amount of non-centrally cleared derivatives (≤€100 billion). In those cases, the 

Cva capital required would be equal to 100% of banks’ capital requirements for 

counterparty credit risk. 

second, the risk-sensitivity of the standardised approach was enhanced. in particular, the 

revised framework considers changes to the exposure component derived from market 

risk factors, which is an important driver of Cva risk, and also hedges associated with 

these risk factors. these proposals try to align capital requirements with the underlying 

economic risk, which creates hedging incentives for banks.

third, the changes introduced by the Committee sought to ensure consistency between 

the Cva framework and the revised market risk framework.23 this was particularly 

necessary given that the accounting Cva is fair-valued and depends on the same 

underlying risk factors as those positions held in the trading book. therefore, capital 

charges in both frameworks should be closely linked for example, the sa-Cva is based 

on sensitivities to market risk factors while the Ba-Cva is benchmarked to the sa-Cva.

together with the rest of the reforms, the Basel Committee announced in december 2017 

the introduction of a leverage ratio buffer for Global systemically important Banks (G-siBs). 

this new buffer is in addition to the 3% minimum tier 1 leverage ratio requirement 

established by the Committee in January 2016 [GHos (2106)].

the objective of this additional requirement based on the existing minimum leverage 

ratio was two-fold. the first objective was to constrain the build-up of leverage in the 

banking sector. the last financial crisis made it clear that leverage in the banking systems 

was excessive. as a result of market pressures when the crisis unfolded, banks were 

forced to make sharp adjustments to deleverage their balance sheets creating further 

pressure on asset prices, all of which resulted in a significant credit contraction in the 

real economy. to help avoid these dynamics, the minimum leverage ratio establishes a 

maximum level of leverage that banks can assume. this complements the risk-based 

capital ratios. the leverage ratio can contribute to preventing excessive leverage which 

21 during the financial crisis, banks faced important losses on their otC derivatives portfolios which were mostly 
explained by Cva adjustments to the fair value of these transactions [BCBs (2015a)].

22 two versions of the Ba-Cva could be applied by banks: an “abridged” version designed to simplify the 
implementation of this method for less sophisticated banks that do not hedge Cva; and a “full version” that 
recognised counterparty spread hedges.

23 fundamental review of the trading Book [BCBs (2016a)]. 

4.2  CHanGes related to  

tHe leveraGe ratio
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may not be fully captured in the risk-based capital ratios, for example as a result of large 

concentrations in low risk-weighted exposures. the second objective was to serve as a 

general backstop to risk-based requirements (see section 5). the leverage ratio is a simple 

and non-risk based measure which helps to safeguard against model risk and measurement 

error.

Given that the existing surcharges on G-siBs were solely founded on risk-based capital 

ratios, the Committee considered it necessary to ensure consistency between the 

incentives created by the leverage ratio and the G-siBs framework. to this end, it was 

decided that the leverage-based G-siB buffer should be met with tier 1 capital24 and its 

calibration set as the result of multiplying the G-siB risk-based buffer by a scalar factor of 

50%.25 this scalar factor corresponds to the rwa density of a neutral bank between risk-

based capital requirements and the t1 leverage ratio. in particular, the leverage ratio could 

be expressed as follows:

 
Leverage�ratio

Tier� �capital
Exposure

� � � �
RWAs

Expos
= =

1 1T
RWAs

×
uure

� �T �ratio� �Density= ×1
 

 [3]

it can be seen from this equation that considering the existing minimum t1 risk-based 

capital requirement of 6% and the 3% t1 leverage ratio requirement, the neutral rwa 

density would be equal to 50% (3% lr = 6% t1 ratio × 50% density). in other words, 

banks whose rwa density equals 50% (defined as rwa divided by the leverage exposure) 

would require the same amount of capital under both capital requirements. to ensure that 

this relationship is maintained for the G-siB buffers (i.e. the same neutral rwa density 

applies considering additional requirements established for G-siBs), the Basel Committee 

introduced an additional leverage ratio into the G-siB buffer requirement. for example, a 

G-siB with a risk-based buffer requirement of 2% would be subject to an additional 

leverage ratio buffer of 1% (= 50% * 2%).26

the design of the leverage-based G-siB buffer and the consequences of breaching it are 

the same as for the risk-based buffer. in particular, the buffer is divided into five ranges and 

capital distribution restrictions will depend on the position of the banks’ leverage ratio 

within them. this implies that automatic distribution restrictions to capital distribution for 

G-siBs will now depend both on their Cet1 risk-based ratio and their t1 leverage ratio. 

for example, a G-siB which meets its minimum Cet1 risk-based requirements plus 

buffers (4.5% minimum; 2.5% capital conservation buffer; and the G-siB buffer) but does 

not meet its t1 leverage ratio requirements (3% plus its leverage ratio buffer) will be subject 

to the distribution constraints referenced to the leverage ratio. when it fails to meet both, 

the higher restriction would apply.

as an illustration, Table 5 shows the minimum conservation requirements for the Cet1 

risk-based ratio and the t1 leverage ratio for banks with a 1% risk-based G-siB buffer.

24 while rwa-based G-siB buffers should be met with Cet1, leverage ratio G-siB requirements are based on 
tier 1 (though given that for the minimum lr of 3% there is no limit to at1 capital, the effect of having 
imposed a leverage ratio G-siB buffer would have been minimal).

25 reviewed and published annually by the BCBs and financial stability Board (fsB).  
26 nevertheless, the leverage ratio framework does not take into consideration the other capital buffers or pillar 2 

requirements, which decrease the neutral rwa-density (and therefore make the leverage ratio requirement less 
binding). 
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in addition to the G-siB buffer, the Committee has also revised some aspects of the design 

of the denominator of the leverage ratio. some of these changes sought to improve the 

consistency between the leverage ratio framework and other Basel standards. for 

example, the measurement of derivative transactions was adapted to consider the new 

standardised approach for measuring counterparty credit risk exposures (sa-CCr), albeit 

with some modifications to ensure that the principle of not recognising collateral, 

guarantees or other credit risk mitigation techniques are taken into account.27 additionally, 

the treatment of off-balance sheet exposures was also modified to ensure consistency 

with the standardised approach for credit risk (described in section 2.1).

finally, the Committee has introduced a national discretion to exempt central bank reserves 

from the leverage exposure measure on a temporary basis under exceptional 

macroeconomic circumstances. Jurisdictions that apply this discretion should recalibrate 

accordingly the minimum requirement to ensure robustness of the requirement in relation 

to the rest of the balance sheet. this exemption was introduced to address a possible 

problem created by the leverage ratio in some circumstances where, for example, the 

central bank applies an expansionary policy. Banks’ balance sheets would increase as a 

result of using these facilities and leverage ratios would fall. in this context there are 

incentives for banks to divest other assets to compensate for the reduction in their leverage 

ratios or even to limit the use of central bank facilities. 

the Basel Committee has introduced a new output floor whereby rwas are bound to a 

minimum of 72.5% of total rwas calculated using the available standardised approaches 

in the Basel framework. 

this new floor substitutes that included in the Basel ii standards. the Basel ii floor was 

found to be implemented inconsistently by jurisdictions and it was based on capital 

requirements under Basel i (instead of the revised standardised approaches, which are 

more risk-sensitive). the original objective of the Basel ii floor was also different to that of 

the new floor. its purpose was to limit a rapid fall in capital requirements as a result of the 

introduction of internal models. to avoid this, it was originally devised as a transitional and 

decreasing floor. nevertheless, the Basel Committee finally decided to keep the floor in 

place after the transitional period (beyond end-2009).28

the Committee introduced the new aggregate output floor by first clarifying the design 

and workings of the measure. as commented above, the spirit of the new floor was similar 

27 the sa-CCr was published in march 2014, after the publication of the initial leverage ratio framework. 
28 BCBs press release, 13 July 2009, https://www.bis.org/press/p090713.htm. 

5  Backstop  
measures:  
the output floor

CET1 risk-weighted ratio           Tier 1 leverage ratio           

Minimum capital conservation 
ratios (expressed as

a percentage of earnings)

%001%521.3 - 3%573.5 - 5.4

%08%52.3 - 521.3 >%52.6 - 573.5 >

%06%573.3 - 52.3 >%521.7 - 52.6 >

%04%05.3 - 573.3 >%8 - 521.7 >

%0%05.3>%0.8 >

EXAMPLE OF MINIMUM CAPITAL CONSERVATION RATIOS TABLE 5

SOURCE: Basel Committee on Banking Supervision (2017a).

https://www.bis.org/press/p090713.htm
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to that of the Basel ii floor, but their design and objectives are different. while the output 

floor also seeks to ensure a minimum level of capital, its objectives are to improve the 

credibility of capital ratios and support their comparability, therefore contributing to ensure 

a level playing field between banks using internal models and banks applying the 

standardised approaches. regarding their design, the main difference with the Basel ii 

floor is that the new output floor is based on the available standardised approaches in the 

Basel framework. this makes the measure more risk-sensitive (as explained above, the 

Basel ii floor was based on the Basel i framework, which was significantly less risk sensitive 

than the revised standardised approaches).29 

Capital requirements under the new output floor are calculated as the higher of:

– Current total rwa calculated under the approaches approved by supervisors 

(for example, using the irB for credit risk exposures or the internal model 

approach (ima) for market risk exposures); and 

– 72.5% of the total rwa calculated using only standardised approaches (for 

example, the sa for credit risk exposure or the standardised approach for 

market risk). 

the simplified example in table 6 helps to illustrate how the output floor would work in 

practice:

as the output floor is calculated at the aggregate level (i.e. by totalling all the different 

types of risks covered in the Basel standards) it permits offsetting between different 

portfolios and risks in a given bank. this implies that the ‘effective output floor’ (the floor 

that would apply to only the part of the rwas calculated using internal models) would be 

lower, the higher the amount of rwa calculated using standardised approaches. following 

on from the example above, this means that although the aggregate output floor is 

calibrated at 72.5%, the effective output floor relative to the portion calculated using 

internal models would be 65.95%.30 

29 additionally, the Basel ii floor included an adjustment related to the recognition of general provisions in tier 2 
for exposures under the sa. the new output floor does not apply any adjustment related to the different 
treatment of provisions under the irB (where total provisions are compared with the estimated expected loss 
and the shortfall (excess) should be deducted (added) to Cet1 (tier 2 with some limits)) and the sa (where 
rwas are calculated using exposures net of specific provisions while general provisions can be recognised in 
tier 2 with some limits). 

30 the effective output floor is the implicit calibration that would ensue if the floor were established only relative to 
rwa estimated using internal models (i.e. excluding rwas actually calculated using standardised approaches). 

Pre-floor RWAs Standardised RWAs
72.5% of

standardised RWAs

52.560904 ksir tiderC

8.0050803serusopxe BRI   

52.70101 serusopxe AS    

90.242)AMI( ksir tekraM

52.70101)AMS( ksir lanoitarepO

40.5740125 AWR latoT

SIMPLIFIED EXAMPLE OF THE OUTPUT FLOOR TABLE 6

SOURCE: Banco de España.
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an alternative design could had been a more granular output floor (e.g. by risk, portfolio or 

even exposure). However, this alternative would have required a different calibration to 

consider the specificities of each segment and may have further constrained the risk-

sensitivity of the framework.

the last financial crisis showed that market participants had lost confidence in the risk-

based capital ratios, particularly when calculated using internal models.31 as a 

consequence, investors’ focus changed towards alternative metrics not based on rwas 

such as simple leverage ratios. the variability in rwas densities and therefore in capital 

requirements was indeed significant. for example, trucharte et al. (2015) found that the 

use of the irB approach was more intense in those situations where there was a higher 

reduction of rwa density with respect to the sa. these authors also found significant 

variation across countries in terms of their use of the irB approaches and capital savings. 

several observers argued that these differences in rwa densities could not always be 

explained by underlying risk factors. in response, and as mentioned in section 2, the Basel 

Committee performed analyses on the variability of calculations of risk exposures. it was 

found that an important part of the dispersion in rwas was not driven either by the 

underlying risk or by differences in supervisory practices [BCBs (2013b)]. 

though various policy measures focused on internal models were adopted (e.g. changes 

to the irB approaches for credit risk, revision of the internal models for market risk, or 

prohibition of the internal models for Cva or operational risk), the introduction of backstop 

measures to rwas was still warranted. rwas calculations can be affected by model risk, 

gaming risk and measurement error. Consequently, insofar as internal models were used 

to compute capital requirements, some additional measures were needed to enhance the 

robustness of the resulting capital requirements. specifically, the three back-stop measures 

included in the revised Basel framework complement each other as result of their design 

and characteristics:

– Input floors: as explained in section 2, these floors determine the minimum level 

for models’ parameters such as pds and lGds. Conceptually, these floors help 

the supervisory review of the internal models and ensure a minimum level of 

capital even for exposures with very low risk levels. 

– Output floor: it limits the capital savings that banks can obtain as a result of using 

internal models. this floor also addresses problems related to higher risk exposures 

for which input floors are generally not binding. these higher risk exposures could 

also be affected by undue rwa variability and model risk. at the same time, it 

contributes to strengthening the comparability of the risk-based capital 

requirements. 

– Leverage ratio: it ensures a minimum level of capital for all exposures. it works 

as a complement to the output floor given that the leverage ratio – unlike the 

output floor – also serves as a backstop against standardised approaches. 

the effective output floor (x%) is obtained by making the impact of the output floor on the banks’ rwas (75.4 – 
52) equal to the difference between the floor applied only to rwas using internal models (x% * rwas obtained 
using standardised approaches for those portfolios for which the bank actually uses internal models) and the 
rwas using internal models (x% * 84 – 32).

31 for example, a survey conducted by Barclays in 2012 found there was quite general lack of confidence in the 
capital ratios as result of the disparities observed in risk weights [Financial Times (2012)]. 

5.1  rationale  

and interaCtions  

of tHe output floor 

witH otHer measures



BANCO DE ESPAÑA 28 FINANCIAL STABILITY REVIEW, ISSUE 34

the latter could also suffer model risk as it may be inherited in the regulatory 

methodology that was used to calibrate the standardised approaches.  

separately, the output floor applies to rwas and therefore ensures that the 

backstop affects all the levels of prudential requirements established under 

the Basel framework (minimum requirements, buffers and even total loss-

absorbing capacity requirements).

overall, these measures try to ensure a balance between the comparability and consistency 

of capital requirements across banks (e.g. needed to restore confidence in the risk-based 

capital ratios) while also retaining enough risk-sensitivity in the framework (e.g. needed to 

align capital requirements with the underlying risk of the exposures and to create the right 

incentives for banks). 

the Committee sought to avoid a significant increase in the overall capital requirements as 

a result of post-crisis reforms [GHos (2016)]. in this respect, the results from the quantitative 

impact assessment (Qis) performed by the Committee showed that changes in capital 

ratios were rather insignificant on average [BCBs (2017c)]. additionally, the Committee 

established an implementation date and transitional arrangements to ensure that banks 

will have enough time to adapt to the new standards. 

the reforms approved are expected to enter fully into force from 2022 with the exception 

of the output floor, which will be phased in gradually by 2027 (scheme 3). additionally, the 

Committee introduced national discretion for capping the increase in rwas resulting from 

the application of the floor at 25% of total rwas. regarding disclosure requirements, 

banks should start publishing their rwas using standardised approaches in 2022, which 

would permit the market to calculate the impact of the output floor under full implementation. 

in any case, jurisdictions are free to bring forward implementation or to not apply the 

phase-in provided for the output floor. 

6  Implementation  
and disclosures

BASEL III POST-CRISIS REFORMS. IMPLEMENTATION DATES AND TRANSITIONAL AGREEMENTS SCHEME 3
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25% cap on increase in RWAs due to the output floor
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60%
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50%
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Minimum LR 3% 
(existing exposure 

definition)
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OpRisk, FRTB, LR 
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G-SIB buffer)
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SOURCE: Banco de España.
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in addition, the Committee also decided to delay the implementation date of the new 

market risk framework (fundamental review of the trading Book - frtB) until 2022. this 

was in acknowledgement of certain implementation challenges as a result of the complexity 

of the revised standards. this deferral gave the Committee time to finalise some revisions 

to the frtB related to the relative calibration of the standardised and internal model 

approaches. 

in January 2015 and in tandem with some of the ongoing work at the time in relation to 

the post-crisis reforms to Basel iii, the BCBs set up a high-level working group to review 

the existing regulatory treatment of sovereign risk in a careful, holistic and gradual 

manner [see BCBs (2015b)]. to follow such an approach was pertinent due to the special 

characteristics and multiple roles of sovereign debt and its interactions with other 

economic policies. as a result of this work, in december 2017, at the same time as the 

agreed reforms to the Basel iii framework were announced, the Basel Committee 

published a discussion paper (dp) on the regulatory treatment of sovereign exposures 

[BCBs (2017b)]. 

the dp began by describing the main characteristics of sovereign risk. some of these 

characteristics are related to the frequency and impact of sovereign crises. the empirical 

evidence in the dp suggests that while the impact of a sovereign crisis may vary significantly 

across countries and in terms of the type of crisis (for example whether it coincides or not 

with a banking crisis), the frequency of sovereign debt defaults has been considerably 

lower than in other asset classes. in addition, the effect of the interconnections between 

banks and sovereign exposures often depends on a number of factors, including 

macroeconomic variables and the size of banks’ sovereign debt holdings ahead of a 

shock. Banks’ sovereign exposures may work either as a shock absorber or amplifier 

depending on these factors.

sovereign debt also performs various roles in the banking system and financial markets, 

and has important interactions with economic policies. for example, sovereign debt is 

commonly used as a source of stable collateral for financial markets and the broad 

economy. sovereign debt also contributes to making the operationalisation of monetary 

policy (since central banks’ market operations typically involve government debt) and it 

affects the transmission of monetary policy through financial markets (through the working 

of sovereign debt repo markets and by serving as a reference to the pricing of financial 

assets). finally, sovereign debt interacts directly with fiscal policy. it can contribute, for 

instance, to the implementation of stabilising fiscal policy strategies during the different 

phases of the economic cycle.

against this background, sovereign exposures are treated more favourably than other type 

of exposures in different parts of the Basel regulatory framework. whereas sovereign 

exposures are included in the leverage ratio requirements, they receive preferential 

treatment in the credit and market risk frameworks, and they are excluded from the large 

exposures framework. in addition, domestic sovereign exposures can be included without 

limits in the stock of high-quality liquidity assets (HQla) as part of the liquidity standards 

and – depending on supervisory discretion – they can be exempted from the application of 

haircuts to their value.   

as the dp concludes, at this stage the Basel Committee has not reached a consensus to 

make any changes to the current treatment of sovereign exposures. nonetheless, the dp 

outlines potential ideas related to revising the regulatory treatment of sovereign exposures 

7 Sovereign risk
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that have been discussed as part of the Committee’s review of the current treatment. the 

ideas outlined in the dp include the following:

– revisions to the definition of sovereign exposures (e.g. further specification of  

the definitions of exposures to central banks, central governments and other 

sovereign entities);

– revisions to the risk weighted framework (e.g. potential removal of the irB 

approach for sovereign exposures and mandatory positive standardised risk 

weights);

– adoption of marginal risk weight add-ons to mitigate concentration risks (i.e. 

increasing risk weights allocated according to different levels of banks’ 

sovereign exposures concentration calculated in term of their Tier  1 capital 

resources);

– revisions to the credit risk mitigation framework (e.g. removal of national 

discretion to apply a zero haircut to sovereign repo-style transactions);

– additional pillar 2 (e.g. enhanced guidance on monitoring, stress testing and 

supervisory responses to sovereign risk), and

– additional pillar 3 disclosures (e.g. richer and more granular information for 

market participants by including jurisdictional, currency and accounting 

classification breakdowns).

the post-crisis reforms completed the main revisions to the Basel regulatory framework 

which were initiated in 2010. while in the first phase of the reforms the focus was on the 

numerator of the risk-based capital ratio (capital), the second phase – the finalisation of 

Basel iii post-crisis reforms – focused on its denominator (rwas). the reforms sought to 

address several shortcomings identified in the framework and help enhance the resilience 

of the banking system. the finalisation of Basel iii post-crisis reforms, in particular, aimed 

to restore the credibility of rwas, therefore contributing to rebuilding market participants’ 

confidence in the risk-based capital ratios.  

with the post-crisis reforms now finalised, the Committee’s focus is increasingly turning 

towards ensuring proper implementation of the reforms, the evaluation of their effects, and 

the assessment of emerging risks and vulnerabilities in the banking system. 

in the short and medium term, the Committee will focus its efforts on four main areas. first, 

it will work on completing the existing policy initiatives such as the revisions to the market 

risk framework, the regulatory treatment of accounting provisions, and the remaining 

disclosure requirements. 

second, the focus will be on monitoring emerging risks and evaluating the impact of post-

crisis reforms – including whether the reforms are working effectively to reduce excessive 

variability of rwas. these efforts should be seen together with the financial stability 

Board’s initiative regarding the impact analysis of G20 post-crisis reforms. 

third, the Committee will focus on promoting strong and consistent supervision of banks. 

the plan includes the development of possible improvements to the supervisory tools and 

8 Next steps 
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techniques, such as, for example stress-testing practices, and the assessment of best 

practices in relation to new emerging risks.

finally, following the commitment announced by the GHos in december 2017, the 

Committee will dedicate its efforts to ensure a full, timely and consistent implementation 

of the reforms. 
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Annex 1: Additional enhancements to the IRB approach

the Committee agreed on various additional enhancements to the irB approaches to 

further reduce unwarranted rwa variability. these include adjustments to the supervisory 

parameters in the firB approach such as the following: i) for unsecured exposures, the 

lGd parameter was reduced from 45% to 40% for exposures to non-financial corporates, 

and ii) for exposures secured by non-financial collateral, the haircuts that apply to the 

collateral were increased and the lGd parameters were reduced. table a1 shows the new 

lGd and haircuts applicable to secured exposures under firB

although the proposed floors for physical and other collateral are lower than in the current 

firB framework, this is justified given that the haircuts applied to non-financial collateral 

have been increased on the grounds of empirical evidence gathered by supervisors during 

the loan recovery process. 32  in any case, it was considered that haircuts of 40% should 

still provide sufficient incentives for banks to take collateral.

when considering options for reducing unwarranted rwa variation in ead estimates, the 

revised framework set forth a combination of greater use of supervisory CCf estimates 

together with additional constraints on banks’ estimate practices where the possibility of 

CCf modelling is retained.

as mentioned in the body of the paper, issues from low default are often more common in 

certain portfolio segments of banks. to ensure that ead-related rwa differences primarily 

reflect differences in underlying risk, CCf estimates are only allowed for those portfolios 

that are not considered low default portfolios for the purpose of lGd estimates. likewise, 

the use of supervisory CCfs for non-revolving commitments is required.

another issue that contributes to rwa variability among banks – and within the same 

bank – is the use of different time horizons for the estimates. Currently, there are three 

methods available: fixed-horizon, multiple horizon and cohort estimate approaches. the 

Committees found merits in reducing associated rwa differences by setting a uniform 

fixed 12-month horizon approach.

in addition, under the new airB framework maturity should be based on the expiry date of 

the facility. this allows setting the maturity as the maximum residual time that a borrower 

32 a haircut is the fixed value that is to be used under the firB to determine the proportion of the exposure that 
is secured (and subject to the relevant prescribed and secured lGd) and the proportion that is unsecured.

Type of collateral           LGD           Haircut           

d in the enimreted sA
%0laretalloc laicnanif elbigilE

comprehensive approach (SA) 

%04%02selbaviecer elbigilE

Eligible residential/commercial
real estate

%04%02

%04%52laretalloc lacisyhp elbigile rehtO

LGD AND COLLATERAL HAIRCUTS APPLICABLE ON SECURED EXPOSURES 
UNDER FIRB 

TABLE A.1

SOURCE: Basel Committee on Banking Supervision (2017a).
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is allowed to fully discharge its contractual obligations under the terms of the loan 

agreement.

in keeping with the efforts to identify areas where the complexity of the framework could 

be reduced and/or comparability improved, the Committee has also introduced changes 

to the Crm framework. for example, to better align the requirements for eligible guarantees 

for all banks, it has been specified what unconditional means in terms of guarantees. 

under the airB, the option to recognise conditional guarantees has been retained but 

solely in the case of guarantees that only cover the loss remaining after banks have first 

pursued the original obligor for payment and have completed the workout process.

another measure to simplify the Crm framework for the airB and to reduce divergences 

in capital requirements, was to remove the recognition of second-to-default and nth-to-

default credit derivatives. the main reasons are doubts about the effectiveness of this type 

of credit protection and the complexity involved in modelling the correlation between the 

different assets in the basket. in the same vein, the double default treatment has been 

removed because of its complexity.33
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BANk BRANCH CLOSURE ANd CASH ACCESS IN SpAIN

 this article describes the importance of cash and the impact that the reduction of branches 

has on cash access, and looks at the compensatory measures taken by financial institutions 

to mitigate its effect on the spanish population.

Cash continues to be the most common means of payment in spain. the latest Banco de 

españa survey shows that it is the payment instrument preferred by 53% of the population, 

evidence that is consistent with that of a recent study by the european Central Bank (eCB).

the banking consolidation in the spanish financial system has brought the closure of bank 

branches, a process that could be attributed to the need to adjust capacity and to reduce 

costs after the strong expansion of previous years.

since 2008 the number of branches of deposit-taking institutions has decreased by 

17,873. andalusia continues being the region with the largest number of branches although 

it is also the most populated and the second largest region of spain.

this same phenomenon of branches closing has occurred in the euro area countries, 

although in lower magnitude. Besides the high number of closings, in 2017 spain continued 

to rank among the countries with the highest number of branches per inhabitant but the 

differences with other country members have been reduced.  

at the end of 2017, 4,109 municipalities were branchless, affecting to 2.7% of the spanish 

population located mainly in the Castilla and leon region. the internet facilitates banking 

transactions and prevents financial exclusion, while the closure of branches hinders 

access to cash by the population segment that uses cash as the main and only payment 

instrument. 

Banks supplement their cash distribution through the use of off-site automated teller 

machines (atms) and other facilities such as mobile branches in rural areas, reducing the 

proportion of spanish population with no close access to cash delivery points to 1.96%.

the volume of euro-denominated cash in circulation has followed an upward course since 

the euro cash changeover in 2002. in 2017 the average growth of banknotes in circulation 

in the eurosystem was 6.8% with respect to the previous year. 

Cash continues to be the most common means of payment in spain, as revealed by the 

Banco de españa’s latest periodic survey on the use of cash in spain, and the recent study 

published by the eCB on the use of cash by households in euro area countries.1 Both of 

them contradict the idea that cash is being increasingly replaced by alternative means 

of payment and show that consumers make widespread use of cash for day-to-day 

payments and as a store of value.

moreover, the data published by the Banco de españa on the number and euro amount of 

cash withdrawals at atms indicates that the number has remained stable, while their 

aggregate amount has increased in recent years.

1 see esselink and Hernández (2017). 

Abstract 

1 Introduction
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the banking consolidation in the spanish financial system has entailed, among other 

measures, the closure of bank branches throughout spain. the data published by the 

Banco de españa in its Statistical Bulletin2 on the number of bank branches in each 

province of spain indeed show a significant decline in recent years, particularly since the 

outbreak of the economic and financial crisis in 2008. Certain geographical areas have 

been more strongly affected, as analysed below.

this downward trend could be attributed to the need of the banking sector to adjust 

capacity to the less demand and to reduce costs after the strong expansion of previous 

years.  since the outbreak of the crisis, the decrease in the number of financial institutions 

is the key factor behind branch closures. Banks need to adapt their business model to the 

environment as they strive to raise their efficiency. in any event, the decision to close bank 

branches obviously lies with the banks themselves and unquestionably the rationalisation 

of the network has much to do with the behaviour of demand and with the change in the 

multichannel management strategy that is hastened by new technologies.  

Bank branches have similarly been reduced in the european union countries. Comparison 

of the adjustment made by the spanish banking system with that of the main european 

countries shows that at december 2017 spain continued to be one of the countries with 

the highest number of branches per inhabitant. However the difference with the ratio of 

branches per inhabitant in other countries is now substantially lower than it was before the 

crisis. the crisis fuelled the natural trend that, as in the other european countries, is 

towards fewer branches per inhabitant. Branch closures in spain have, in short, entailed 

an adjustment of capacity in order to correct imbalances and improve efficiency.

the evidence presented latter in this paper on municipalities and their residents that do 

not have a bank branch in their place of residence does not necessarily imply that the 

people affected are in a situation of financial exclusion. in recent years spain has seen a 

significant increase in both internet usage and online banking, which allows banking 

transactions to be made without having to be physically at the branch. this offsets 

somewhat the effects of branch closure, although admittedly the use of online facilities 

involves some difficulty for certain segments of the population, particularly old people 

living in rural areas. 

However, in recent years the banking sector has adjusted not only its branch network but 

also the number of atms supplementing its banking services.

to compensate for the decrease in branches and atms, banks have reacted by setting up 

off-site customer service centres, such as mobile branches or financial agents that, in the 

absence of a permanent establishment, attend to customers regularly at places where 

there is no longer a branch.

in this respect, the maintenance of an appropriate network of distribution points throughout 

spain is responsive to the spanish population’s preference for cash as a means of 

payment. this article describes the importance of cash and the impact that the reduction 

of branches and atms has on cash access, and looks at the compensatory measures 

taken by financial institutions to mitigate its effect on the spanish population. 

2 http://www.bde.es/webbde/es/estadis/infoest/a0449b.pdf. 
http://www.bde.es/webbde/es/estadis/infoest/a0447.pdf.

http://www.bde.es/webbde/es/estadis/infoest/a0449b.pdf
http://www.bde.es/webbde/es/estadis/infoest/a0447.pdf
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Cash continues to be the most common means of payment in spain, as revealed by the 

Banco de españa’s latest survey conducted in 2017 on the use of cash3 (see Chart 1), 

which found that 53% of the population uses banknotes and coins as the main means of 

payment, followed by debit cards at 41%. although this percentage has been progressively 

decreasing in the most recent annual surveys conducted, the reasons for its use continue 

to be the same: convenience, ease of control of the expense and lower cost, as reflected 

in Chart 2.

in november 2017 the eCB published an exhaustive study on the use of cash by euro area 

households. the study is based on the first joint harmonised survey of point-of-sale 

payment habits in euro area countries, including spain, between october 2015 and July 

2016. the study provides key information on the number and real value of cash payments 

in euro area countries, the public’s preferences at the point of sale and the differences 

between countries. the results allow analysis of the reasons why cash is used more in 

some countries than in others and provide an objective measure of the payment instruments 

used in day-to-day transactions. the conclusions relating to spain are highly significant 

for our analysis. 

Cash is the most widely used instrument at point of sale: by number of transactions, 79% 

of the number of transactions in euro area are in cash, which in terms of amount represents 

3 provisional result at the date of preparation of this article with 80% of responses processed.

2  Use of cash in Spain 
and in the Eurosystem
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54% of the total, although there are large differences between the various euro area 

countries. in spain, the figures are higher than the average, being 87% by number of 

transactions and 68% by value. Charts 3 and 4 give a breakdown by country.

the average value of the cash transactions in the euro area as a whole was €12.38 and 

somewhat less in spain at €8.8, with 65% of all point-of-sale transactions being less than 

€15. Cash was generally the payment instrument chosen for transactions below €45.

for the purposes of this article, importantly the eCB study also reports that atms are the 

main source from which consumers obtain cash: 61% compared with 8% at bank 

counters. on average, 20% of survey respondent’s state that they withdraw money at 

atms or bank counters two or three times a month. the average number of cash 

withdrawals per person per week at atms is 0.5, for an average amount of €73, while at 

counters it is 0.1, for the considerably higher amount of €124. the rest of cash comes 

from money kept at home, is received from friends or, in some cases, obtained via 

cashback.4 the amount of cash that europeans carry in their wallets is €65 on average: 

spaniards carry only €50. additionally, 16% of consumers in the euro area (excluding 

4 a means of obtaining cash at commercial outlets through the card payment of an amount exceeding that of the 
purchase made.
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Germany) received at least a quarter of their regular income in cash in 2016. in spain this 

figure was 21%. 

in general, the results of the eCB study show that cash is the means of payment most 

widely accepted and used in all euro area countries. this result contrasts with the 

widespread perception that the use of cash is decreasing and that of other instruments is 

increasing.

the eCB’s analysis methodology based on the daily recording of transactions at points of 

sale differs from that of other surveys carried out by different organisations, such as the 

Banco de españa, which focus on the intention or preference in payment instrument 

usage. in this respect, the eCB supplements its analysis by asking consumers about their 

preferences regarding the means of payment in purchases, the result being that only 42% 

of respondents in spain said they prefer cash as the means of payment, 40% said they 

prefer cards or other instruments and 16% had no preference. the discrepancy between 

preference (42%), perception of use (53%) and actual behaviour (87%) may be due to a 

lack of conscious appreciation of the small day-to-day payments that generally tend to be 

made in cash. 

the central bank of Germany also recently published an article on behaviour in the use 

of payment instruments in 2017, which reports that cash is the most widely used means of 

payment, accounting for 74% of transactions and 48% of their value.5 

regarding the use of other alternative means of payment, particularly cards, the data 

published by the Banco de españa on the number and euro amounts of atm cash 

withdrawals and of purchases at point-of-sale (pos) terminals in spain with cards issued 

by institutions belonging to spanish networks, indicate, as can be seen in Chart 5, that the 

number of cash withdrawals from atms has remained steady, while their aggregate amount 

has increased in recent years, although less quickly than that of pos transactions. Comparison 

of these two statistics shows that the average value of pos transactions decreased from €48 

in 2008 to €39 in 2017, while the average value of cash withdrawals increased from €114 

to €131 in the same period. 

5 deutsche Bundesbank (2018).
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Between 2008 and 2017 the number of banks in spain decreased by 28% and their 

branches declined in number by 39%. 

in 2017 the number of operating branches was reduced in 937 including branches of 

commercial banks, savings banks and credit cooperatives. the most significant change 

was in the first half of the year when the number of branches was reduced in 833. 

the figures cited here refer to net changes in branch numbers. the number of branches 

has decreased continually since 2008, although not only there have been closures, but 

also some openings to strengthen the network in certain geographical areas. according to 

data published by the Banco de españa, at the end of 2017 the number of operational 

branches of deposit-taking institutions was 27,706.

Commercial banks and savings banks are those that have most drastically adjusted their 

networks since 2008, while credit cooperatives barely altered their branch numbers in the 

entire crisis period.6 

Chart 6 shows that after the recent reduction in the number of branches, the remaining 

stock of branches of deposit-taking institutions stood practically at the december 1981 

level of 27,676.

the spanish population has not been affected uniformly by these branch closures. rather 

it has been more marked in municipalities of more than 10,000 inhabitants (see Charts 7 

and 8), where the concentration of branches and atms was also initially higher. specifically, 

these municipalities lost 15,043 branches in the period analysed. this article uses the 

population data published by instituto nacional de estadística (ine) [the spanish national 

statistics institute] relating to december 2017.

the reduction of branches in the smaller municipalities largely reflects the need for banks 

to adjust their networks to the population decline in rural spain. also, the branch closures 

in medium-sized and large towns were due to the restructuring of the banking sector in 

this period, since these towns were where the wave of bank mergers resulted in the 

greatest duplication of branches.7

6  in this respect, see maudos (2016).
7 see Box 2.5 of the Financial Stability Report (november 2017).
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the regions and municipalities have not all been equally affected by the change in the 

number of branches. the regional analysis set out in Chart 9 shows that andalusia 

continues to be the region with the highest number of bank branches, 16% of the national 

total, despite their having been reduced by 36% between 2008 and 2017. also, table 1 

shows that the number of branches decreased more in the regions where there was a 

higher concentration of branches or there was more marked banking consolidation. this 

was so in the Catalonia, madrid and valencia regions, which, despite their significant 

percentages of reduction of 51%, 42% and 45%, respectively, continue to account for 

37% of spanish branches. in other regions such as Cantabria, la rioja or asturias, the 

branch cuts were around 30% but they only account for between 1% and 2% of bank 

branches in spain.

population density is also a significant factor when it comes to calibrating the impact of 

branch reductions. the andalusia, Catalonia, madrid and valencia regions saw the greatest 

closure of branches in nominal terms. their branch concentration per million inhabitants is 

somewhat above 520, but below the national average of 595. the region of Castilla and 

leon, which also underwent significant branch closures (1,050 in the period considered), 

maintain an average of 842 branches per million inhabitants, the third highest in spain, 
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behind la rioja and extremadura.  this ratio serves for international comparison, as will 

be seen below.

annex 1 contains the change in bank branches by province. it shows that the province of 

Barcelona saw the largest decrease between 2008 and 2017, coinciding with the merger 

of various banks in its territory. the same occurred in the provinces of madrid and valencia, 

where 42% and 45% of branches, respectively, were closed. 

Number % of total

055,2-Andalusia -36.1

950,4-Catalonia -50.7

835,2-dirdaM -42.0

592,2-Valencia Region -45.3

050,1-Castilla and Leon -34.0

719-aicilaG -37.0

954-Castilla-La Mancha -22.8

426-Basque Country -31.3

327-Aragon -40.2

635-Canary Islands -36.6

792-arudamertxE -24.6

325-aicruM -38.6

924-Balearic Islands -34.2

003-sairutsA -31.1

602-Navarre -28.8

471-airbatnaC -34.1

381-Rioja aL -36.8

7-atueC -26.9

Melilla -3 -14.3

TOTAL -17,873 -39.0

CHANGE IN NUMBER OF BRANCHES IN THE PERIOD 2008-2017 TABLE 1

SOURCE: Banco de España.
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as noted above, cash can be obtained not only from bank counters, but also increasingly 

from atms. atms are the main source from which consumers obtain cash.

the number of atms has also decreased in recent years, although in a lower proportion 

than bank branches and with a slight rise in the last year. this is largely because cash 

dispensers tend to be located at branches and were removed when the branches were 

closed. offsetting this has been the installation of a large number of atms at points 

frequented by large numbers of people, such as for example shopping centres, airports or 

railway stations; these are the so-called off-site atms.

according to 2017 data, the number of atms in place in spain amounts to 50,839, having 

decreased by 10,875 from a peak of 61,714 in 2008, down 17.6%. Chart 10 shows the 

changes since 2000.

according to the latest data published by the european Banking federation, at the end of 

2016 there were nearly 189,000 branches of credit institutions in the european union, after 

the closure of approximately 48,000 since 2008, i.e. a reduction of 20%. the reduction in the 

eu-28 in that last year was 9,100 branches, or 4.6% of the total.

the eCB data show a significant decrease in the number of bank branches in the euro area 

as a whole between 2008 and mid-2017. the data available on bank atm numbers indicate 

a stock of 241,803 atms at mid-2017, down 32,056 from the peak in 2009, as can be seen 

in Chart 11. france is the country with the highest number of both branches and atms, 

while spain is notable for its high number of atms that, added to branches, gives an 

aggregate for these two facilities equal to that of italy, as shown by Chart 12. 

the 2017 eurosystem data allow the situation of spain to be compared with that of the 

other european countries, in terms of branches per inhabitant and branches per km2. 

Charts 13 and 14 show that number of branches per million inhabitants in spain, at 595, 

and number of atms, at 1.108, are higher than the average in the euro area (with 474 

branches and 715 atms per million of inhabitants, and similar to the numbers in the 

geographically nearest countries (france and portugal). in terms of geographical density 

the comparison gives the following results: spain has 55 branches and 102 atms per 

1,000 km2, while the averages for the euro countries are, respectively, 57 and 85. 
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since cash continues to be the most common means of payment in spain, the maintenance 

of an adequate network of distribution points in the country helps to satisfy this preference. 

However, the number of points where cash can be obtained in the country through bank 

counters serving the public or through atms has decreased from 107,293 in 2008 to 

78,545 in 2017.

the sections below analyse the impact that branch closures have on cash access, describe 

the main developments in banking in order to offer alternative cash access channels and 

sketch the resulting cash access situation in spain.

the most critical situation regarding cash access through a branch in a customer’s place 

of residence occurs in municipalities which have lost the only branch which they had: at 

the end of 2017, 4,109 spanish municipalities did not have a branch (540 more than in 

2008), which meant that 1,249,407 inhabitants (2.7% of the spanish population) did not 

have this service in their municipality of residence.

it should be pointed out that the municipalities lacking a branch are generally small (194 of 

them have fewer than 30 inhabitants and 521 have fewer than 50) and, in many cases, are 
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near other municipalities that have a bank branch or an atm. for example, the municipality 

lacking a branch that has the highest population (6,872 inhabitants) has a branch at a 

distance of 3 km. 

at a time of adjustment and cost cutting in the bank network, it seems reasonable to close 

branches with a scant number of customers, probably the less profitable. in most of these 

municipalities with limited access to cash, there are few opportunities to use it because of 

the lack of bars or shops, and their medical centres and schools closed some time ago.

However, it may be deceptive to rely on the absolute number of branchless municipalities 

when it comes to analysing their impact on the population, since population density plays 

a major role. Comparison of the map of municipalities having a cash service with the 

population density helps to assess the seriousness of the problem in each geographical 

area.

Charts 15 and 16 show that, although there are a high number of branchless municipalities, 

the vast majority of the spanish population is concentrated in municipalities where there 

are more than five bank branches.
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the geographical distribution of regions with branchless municipalities shows that the one 

with the highest number of branchless municipalities is Castilla and leon (1,767), followed 

by Castilla-la mancha, Catalonia and aragon with 470, 467 and 413, respectively. 

according to ine data, at the end of 2017 Castilla and leon had 2,248 municipalities, i.e. 

somewhat more than one-quarter of the spanish municipalities, although its population 

barely represents 5% of the national total, so the average population per municipality is 

the lowest in spain. 

map 1 shows the number of branchless municipalities in each region at the end of 2017 

and the percentage of the region’s population affected.

annex 2 includes an analysis of branchless municipalities by province. it can be seen that 

the province of salamanca has the highest number of branchless municipalities, affecting 

18% of its population. the provinces most affected by the reduction in bank branches in 

population terms are Zamora and avila. 

although the reduction of bank branches can be explained by cost reduction and profitably 

reasons, such reduction affects the population particularly in cash access, which, unlike 

other bank services, cannot be covered by electronic banking.  

6.2  development of 
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to make up for this, banks have developed other channels, such as mobile branches or 

financial agents without a permanent establishment that regularly attend to customers at those 

points that no longer have a branch. for example, one bank recently declared that “the three 

basic pillars of customer service are its provision where, when and through the channel chosen 

by the user”. to attend to other localities that have lost their branch, this bank has enlisted 

nearly 2,500 financial agents.8 another bank which, in addition to its branches, has 186 

counters in off-site customer service centres, recently highlighted its commitment to customer 

proximity and an extensive commercial network as key growth engines, and has also increased 

its presence in small localities with the aim of being present in all towns with more than 10,000 

inhabitants.9 

it is difficult to determine the number and location of the mobile branches and other 

facilities that spanish banks have put at the service of the customers to provide cash 

services where there is no permanent branch. the Banco de españa conducted a survey 

among the main spanish banks to gather information on the implementation of these 

services at national level. a significant number of banks, representing 77% of banknote 

operations, provided information on the cash access channels acting as an alternative to 

bank branches and on their geographical coverage.

according to these data, in spain at the end of 2016 there were at least 690 mobile branches 

and around 966 municipalities or districts whose cash services were provided through 

agents, off-site bank employees or cash-in-transit companies. deposit-taking institutions 

also provide ad hoc cash services (some may be included in the registered bank branches) 

in 609 municipalities or districts and have off-site atms in 502 municipalities or districts.

8 newspaper Expansión (27.1.2018).
9 newspaper El Economista (5.3.2018).

SOURCES: Banco de España and Instituto Nacional de Estadística.
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the sum of all these facilities unquestionably lessens the impact in terms of access to 

cash that the reduction of bank branches and atms may have on the population.  

also notable is that other non-bank agents are beginning to provide cash withdrawal 

services through multi-purpose atms or when a purchase is made (“cash-back”), which 

may become an alternative that is convenient for the public and profitable for the provider, 

achieving the final objective of making cash available to customers. similarly, the spanish 

post office recently reached an agreement with a bank to make available to that bank’s 

customers from march its network of 2,400 post offices for them to make cash deposits, 

withdrawals or remittances.

the information gathered in the aforementioned Banco de españa survey was used to 

draw up a map of cash access in spain. the map includes not only bank branches and 

atms, but also the various alternatives currently put in place by banks. the purpose is to 

identify more accurately the areas that lack cash services in spain.

according to these data, at the end of 2016 the municipalities and population that did not 

have any cash services numbered 3,402 municipalities, of which 2,976 had a population 

below 500 inhabitants, and 913,682 inhabitants, i.e. 1.96% of the spanish population. 

a map of spain has being used to reflect graphically the distribution of bank branches and 

the other supplementary services provided to the spanish population at the end of 2016. 

the map shows the specific areas in which each of the services is provided.

map 2 of the series shows the coverage of cash services by bank branches. with some 

exceptions, bank branches are also equipped with one or more atms on their premises. 

the red shading indicates a higher concentration of cash services and coincides with the 

larger cities. Blue indicates the points with more limited cash services through branches.

the following map shows the location of off-site atms, i.e. those located outside bank 

branches and not included in the above map. their distribution is fairly uniform throughout 

spain, particularly in areas with a higher population density.

the geographical distribution of the other alternative banking services is very uneven. 

mobile branches are located mainly in Castilla and leon, the region with the largest number 

of branchless municipalities, while the coverage of cash services by branches on an ad 

hoc basis is more common in the north-east of spain (maps 4 and 5). finally, cash services 

provided by agents and off-site employees (map 6) supplement the aforementioned ones 

throughout practically the whole of spain, except in the Cordillera Ibérica area that has a 

higher number of branches offering ad hoc services.

the summation of all the aforementioned services (bank branches on-site and off-site 

atms, mobile branches, agents and branches offering ad hoc services) is reflected in 

Map 7. This map thus shows the geographical concentration of cash services in Spain at 

the end of 2016, which can be compared with the country’s population density shown in 

Map  8. The unshaded areas lack services, the blue shading indicates the less populated 

areas with a lower concentration of services, and the red and orange shading corresponds 

to the more densely populated areas. the aggregation of maps to give the resulting final 

map and its comparison with the population density reveal how the percentage of the 

spanish population affected by a lack of access to cash is reduced by one means or 

another to the aforementioned 1.96%.

6.3  map of CasH aCCess 

in spain 
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SOURCE: Banco de España.
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SOURCE: Banco de España.
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as noted above, this map is changing constantly due to banking sector decisions in the 

process of consolidation still underway in spain and to geographical migration. that said, 

the measures being taken by some banks and non-bank agents to provide services to a 

larger number of customers will unquestionably help to complete access to cash in many 

areas which currently lack cash services.

the volume of euro-denominated cash in circulation has followed an upward course since 

the euro cash changeover in 2002. this is in line with the findings of the latest eCB survey 

that cash continues to be the most usual means of payment for europeans at points of 

sale and, similarly, the latest survey by the Banco de españa shows that it is preferred by 

53% of spaniards. 

Cash can be obtained at the counters of bank branches and also, to an increasing extent, 

at atms. However, the banking consolidation in the spanish financial system has entailed 

the closure of a significant number of branches and the reduction of the cash dispenser 

network throughout the whole of spain, with decreases of 39% and 17,6%, respectively, 

between 2008 and 2017, higher than the capacity reduction in other countries of the 

european union. today, spain continues to be one of the euro area countries with the highest 

number of branches and atms per million inhabitants, along with neighbour countries of 

france and portugal, while the density of spain’s branch and atm networks per thousand 

square kilometres is similar to the eurosystem average.

in spain, the regions where bank branches have been closed down in the highest numbers are 

andalusia, Catalonia, madrid and valencia, although their branch concentration per million 

inhabitants is now similar to, albeit somewhat below, the national average. the main impact of 

the slimming of the bank branch network is seen in the 4,109 municipalities that have lost the 

only bank branch they had, leaving 1,249,407 inhabitants, or 2.7% of the spanish population, 

without access to a bank branch. these municipalities are generally small ones that have 

undergone a process of depopulation and, in many cases, are near other municipalities where 

a bank branch or atm can be found. the regions with the highest number of branchless 

municipalities are Castilla and leon, Castilla-la mancha, Catalonia and aragon.

Given that cash continues to be the most usual means of payment in spain, the 

maintenance of an adequate network of distribution points is a relevant issue. the internet 

7 Conclusions

SOURCE: Instituto Nacional de Estadística.
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facilitates banking transactions and prevents financial exclusion, but the closure of 

branches hinders access to cash by the population segment that has cash as the main 

payment instrument.

in response to this situation, banks have developed other channels to provide access to 

cash in the areas affected by the banking consolidation and branches closings. the 

initiatives include: the installation of off-site atms located away from branches and spread 

evenly throughout spain; creation of mobile branches, mainly in Castilla and leon, and 

branches offering ad hoc services, particularly in the north-east of spain; and development 

of agents and off-site employees mainly in the area of the Cordillera Ibérica.

summing all these facilities, at the end of 2016 the municipalities and population which did 

not have any cash services numbered 3,402 municipalities, of which 2,976 had a population 

below 500 inhabitants, and 913,682 inhabitants, i.e. 1.96% of the spanish population. 

finally, this map is changing constantly due to banking sector decisions, geographical 

migration and the measures being introduced by some banks and non-bank agents to 

provide services to a larger number of customers, such as cash-back or the use of the 

post office network. these developments will have to be monitored to verify that the largest 

possible number of people in spain continue to have access to cash.

BanCo de espaÑa (2017). “access to the spanish bank branch network by size of municipality”, Box 2.5 of the 
Financial Stability Report, november, pp. 61-63.
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Annex 1

%8002 / 710271028002
Province Branches

per million

09425-199,2-237,2327,5anolecraB
93524-735,2-505,3240,6dirdaM

Valencia
34534-647-199737,1etnacilA
07404-706-119815,1elliveS
00524-295-618804,1agalaM
38664-555-156602,1Saragossa
76593-325-338653,1aicruM
04743-924-628552,1ric IslandsaelaB
48594-814-144958anoriG
63594-804-424238anogarraT
30643-853-396150,1yaksiB
57515-843-133976nolletsaC
81504-233-884028ardevetnoP
68544-623-414047airemlA
36543-023-136159A Coruña
51404-503-754267Las Palmas
59383-403-094497zidaC
44613-003-666669sairutsA
27634-862-053816dilodallaV
70814-142-943095adielL

Santa Cruz de Tenerife 703 472 -231 -33 468
58662-122-526648adanerG
39792-602-015617erravaN
52682-591-394886abodroC
77953-191-053145sogruB
69973-381-413794La Rioja
97543-471-633015airbatnaC
54664-371-102473esneruO
33803-561-093555noeL
04752-561-805376odeloT
54563-161-382444avleuH
17812-951-295157zojadaB
55732-441-684036neaJ
13614-341-602943Alava
59703-831-813654serecaC
94612-521-764295aokzupiG
290,133-811-042853acseuH
46791-39-483774laeR daduiC
13772-29-442633oguL
23804-19-631722aicnelaP
76662-09-062053etecablA
51893-48-131512alivA
65873-77-231902aivogeS
230,192-57-381852aromaZ
85772-07-291262arajaladauG
58781-85-262023acnamalaS
273,112-05-681632leureT
760,161-14-212352acneuC
512,182-14-801941airoS
42272-7-9162atueC
90241-3-8112allileM

45,579 27,706 -17,873 -39 595

ChangeBank branches

CHANGE IN NUMBER OF BANK BRANCHES BY PROVINCE (2008-2017) TABLE A.1

SOURCES: Instituto Nacional de Estadística and Banco de España.

2,650 1,449 -1,201 -45 570
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Annex 2

No. of municipalities
(% of total)

Population
(% of total)

Salamanca 362 333,603 295 60,691 81.5 18.2
4.214.87443,44192171,853173sogruB

Guadalajara 288 253,310 229 24,106 79.5 9.5
1.323.68791,73412007,061842alivA
0.520.57324,44681404,771842aromaZ
7.69.67088,43371031,125522dilodallaV
4.129.97340,33761481,451902aivogeS
8.212.76115,52061817,891832acneuC
2.717.28250,82851093,361191aicnelaP
2.26.25860,12451684,359392Saragossa
9.315.28653,21151309,88381airoS
0.70.45980,54741432,346272erravaN
3.014.16579,31541265,531632leureT
3.516.26726,17231613,864112noeL
0.93.65208,83031483,234132adielL
1.80.75135,16621617,557122anoriG
9.016.15525,34511630,004322serecaC
9.94.65748,12411207,912202acseuH
4.17.43296,87801730,675,5113anolecraB
8.70.65768,16301396,197481anogarraT

Castellon
9.20.05180,978183,513471La Rioja

Valencia
7.08.53838,6446481,705,6971dirdaM

Alicante
5.35.84737,4205276,607301airemlA
8.23.93433,2344203,841,1211Biskay
5.21.12270,7134148,686402odeloT
4.27.22016,1293839,219271adanerG
8.43.63246,7273592,085201airbatnaC
2.24.63277,5123282,91788aokzupiG
5.22.81628,6103488,976561zojadaB
3.27.82240,952230,09378etecablA
7.82.72110,7252086,11329esneruO
9.04.02788,4112516,036,1301agalaM

Alava
1.10.91365,551039,81597avleuH

Ciudad Real 102 502,578 13 5,154 12.7 1.0
9.18.01360,1201492,021,139A Coruña
7.05.11779,69069,430,187sairutsA
0.10.6371,34436,33376oguL
4.09.8493,54372,074,154aicruM
2.08.3225,44725,939,1501elliveS

Balearic Islands 67 1,115,999 3 1,971 4.5 0.2
2.03.3608,12137,24916ardevetnoP
0.03.26441534,932,144zidaC

Las Palmas
0.00.000912,88757abodroC
0.00.000484,34679neaJ

Santa Cruz de Tenerife 54 1.007,641 0 0 0.0 0.0
0.00.000959,481atueC
0.00.000021,681allileM

8,124 46,572,132 4,109 1,249,407 50.6 2.7

Branchless municipalities and population latoT

BRANCHLESS MUNICIPALITIES BY PROVINCE IN 2017
Impact on their population 

TABLE A.2

Province
PopulationNo. of 

municipalities
PopulationNo. of 

municipalities

SOURCES: Instituto Nacional de Estadística and Banco de España.

135 575,470 87 29,204 64.4 5.1

51 326,574 20 13,259 39.2 4.1

34 1,100,480 1 710 2.9 0.1

266 2,540,707 86 51,760 32.3 2.0

141 1,825,332 55 32,927 39.0 1.8
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BANkINg CONCENTRATION ANd COmpETITION IN SpAIN: THE ImpACT  

OF THE CRISIS ANd RESTRUCTURINg

the aim of this article is to analyse recent developments in banking concentration and 

competition in spain, focusing on the impact of the recent restructuring and consolidation 

of the industry, and providing information at provincial level. the competition indicators 

constructed show that, in principle, competition has suffered as a result of the restructuring 

since 2008, although the indicator that takes into account risk shows that it is currently at 

levels similar to those existing before the crisis. in the case of market concentration, the 

picture at national level is an aggregation of very varied situations at the provincial level, 

with very high levels in some cases. accordingly, from the standpoint of competition, it is 

important to analyse competitive rivalry not only at the national level but also in markets 

covering a more limited geographical area. 

the spanish banking industry has undergone far-reaching changes in recent years, to 

correct the imbalances that built up during the expansionary period, up to 2008. the main 

way in which the spanish banking industry has been restructured is through mergers and 

acquisitions, which have led to a significant increase in market concentration. as seen in 

Chart 1, the number of credit institutions fell by 43% between 2008 and 2016, which reduced 

the number of competitors by 155, to 207. this is much greater than the (weighted) average 

decline that took place in the twelve euro area countries shown in the chart (25%).

Hand in hand with the reduction in the number of banks has gone a rise in market concentration. 

while in 2008 the five largest banks (Cr5) accounted for 42% of the market, in terms of total 

assets, in 2016 their joint share was 61.8%, an increase of 46% (see Chart  2). Taking all 

competitors into account, the Herfindahl index rose from 497 to 937, or by 89%. in both cases, 

the increases were well above the weighted average for the twelve euro area countries considered 

(5.1% in the market share of the 5 largest banks and 9.9% in the Herfindahl index). 

if we look at the latest figures available for international comparison of banking market 

concentration, relating to 2016, there is potential cause for concern; following strong 

growth in recent years, the level of concentration in spain in 2016 was significantly above 

the (weighted) average for the euro area (28% higher in terms of the Herfindahl index and 

27% in the case of the Cr5), which raises the question of the effects this may have on the 

level of competition. the current level of concentration is, however, below the thresholds 

above which a market is considered excessively concentrated. the eCB (and also, since 

1992, the us department of Justice and federal trade Commission guidelines) considers 

that a market is excessively concentrated when the value of the Herfindahl index is 1,800 

or above, which is much higher than the latest figure published by the eCB (937) for 2016.

the conclusions of a market concentration analysis may vary according to the geographical 

area selected. the concentration indices published by the eCB refer to the national market. 

However in more limited areas (such as regions or provinces), in which several banks 

compete, the concentration indices will naturally be different. Hence, it is worth analysing 

sub-national geographical areas to assess the degree of concentration in them and its 

possible effects on competition. 

analysing the regional dimension of competition is nothing new and is of interest to the 

authorities, in particular the national Competition Commission (CnC by its spanish initials). 

although the now defunct Court for the defence of Competition established that there 

Abstract

1 Introduction
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were a number of reasons for considering local markets (regional or provincial), the CnC, 

according to its reports, considers that the relevant market is the national one, at least in 

the case of banks catering for small savers and smes. However, when the market share 

of the bank resulting from a merger or acquisition exceeds 30%1 in a particular region or 

1 see article 8 of law 15/2007 of 3 July 2007 on the defence of Competition.
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province, the CnC analyses the impact of the operation at these local levels, despite its 

opinion that the national market is the relevant one. in the case of investment banking 

(except for certain product segments) and corporate banking, the relevant market is supra-

national, while in the case of insurance and pension fund activity, the market considered is 

the national one.

Having analysed geographical markets in which the market share of the resulting bank 

exceeds 30%, the CnC analyses the increase in such share resulting from the consolidation, 

and issues a favourable report if the change is small. in some cases its report is even 

favourable when levels of concentration are high if significant competitors exist.

at regional level, there is, unfortunately, no public information available on proxy variables 

for banking business for individual banks, so it is not possible to calculate concentration 

indices based on variables such as assets, loans or deposits. we therefore use the number 

of branches as an indicator of activity, as this is the only public information available on 

individual banks at the province level, and we construct concentration indices by province 

based on the distribution of the branch network of deposit-taking institutions (commercial 

banks, savings banks and credit cooperatives).

although we analyse concentration developments in provincial markets, we are aware of 

the limitations of concentration indices as indicators of competition, despite their use by the 

defence of competition authorities. as a result, this paper estimates competition indicators, 

the lerner index being the only one that can be constructed at the individual bank level. 

Given that we have data on the distribution of branches by province for each deposit-

taking institution, we are able to construct an average lerner index for each province, 

using the indices of the deposit-taking institutions that compete in that province weighted 

by the number of branches. the market concentration in each province can thus be 

compared with the lerner index. it is important to point out that the indicator constructed 

is not strictly an indicator of the competition in each province, given that the lerner index 

of each bank is estimated at national level. therefore, the provincial indicator constructed 

as a weighted average of the lerner indices of the banks that have branches in that 

province indicates the presence of banks that are more or less competitive at national level 

in the province analysed, but not the exact level of competition in that province.

in this context, the purpose of this paper is to analyse recent developments in competition in 

the spanish banking industry (over the period 2005-2016), with the emphasis on the 

impact of the crisis and the resulting restructuring. three indicators of competition are used 

for this purpose (the H-statistic, the Boone indicator and the lerner index). Given the 

importance of market concentration and the number of competitors for competition, these 

variables are also analysed.

with these objectives, the paper is structured as follows. section 2 briefly summarises the 

different approaches used to measure banking competition and the related indicators. 

section 3 analyses the developments in competition in the spanish banking industry at the 

national level, estimating the three indicators. section 4 focuses on the provincial dimension 

of competition, constructing concentration and market power indices for each of the 52 

spanish provinces. finally, section 5 sets out the conclusions.

there are, in general, two approaches to analysing banking competition: a) a structural 

approximation, based on the structure-conduct-result framework [which originated in Bain 

(1951)], that uses concentration indices as indicators of competition; and b) the approach of 

2  Review of the literature 
on the measurement  
of banking competition
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the so-called new empirical industrial organisation literature, which estimates indicators of 

competition on the basis of bank behaviour models. the former uses concentration indices 

such as the market share of a certain number of banks (Cr) or the Herfindahl index. the 

latter uses indicators such as the panzar-rosse test (H-statistic), the lerner index, the 

Boone competition indicator or the Bresnahan conduct index or parameter (conjectured 

changes).

the idea underlying the first approach is that the fewer the banks and the larger they 

are, the easier it is to behave in a non-competitive (collusive) way and thus to obtain 

monopolistic or oligopolistic rents. Consequently, market share or concentration 

indices are used as indicators of competition. this is the rationale followed by certain 

defence of competition authorities when they base their decisions on analysis of the 

change in concentration following a merger.2 However, using concentration as an 

indicator of competition has its limitations. as discussed by shaffer and spierdijk 

(2017), it does not take into account the key issue of causation, since a large market 

share may be a consequence of the existence of barriers to entry (and therefore an 

absence of competition) but also of the fact that the firm produces high-quality 

products at lower prices than its competitors, to the benefit of the consumer. although 

concentration indices are used as indicators of competition in the guidelines of 

competition authorities when assessing mergers, both from a theoretical point of view 

and empirically, many studies show their limitations.3

the new empirical industrial organisation theory, in comparison with the first approach, 

considers additional theoretical elements, taking as its starting point a profit maximisation 

problem. there are three indicators frequently used by this approach to measuring 

competition: a) the lerner index of market power; b) the Boone indicator; and c) the 

H-statistic or panzar-rosse test.

the lerner index is derived from a classical banking competition model such as the 

monti-klein one,4 although there are other versions of theoretical models. this index 

measures the ability of firms to set prices above marginal cost. thus, with perfect 

competition the value of the index is zero (price = marginal cost). an increase in the 

index implies a loss of consumer welfare. the advantages of this indicator of 

competition are that it offers a value at firm level and it is relatively simple to approximate 

if information is available on costs, at least in comparison with the econometric 

problems involved in identifying other indicators of competition, such as the Bresnahan 

conduct parameter. the lerner index has been used in many studies, including notably 

those of angelini and Cetorelli (2003), maudos and fernández de Guevara (2004 and 

2007), fernández de Guevara et al. (2005), fernández de Guevara and maudos (2017), 

Carbó and rodríguez (2007) and koetter et al. (2012).

2 for example, according to the us department of Justice and federal trade Commission (2010), the change in 
the Herfindahl index is evaluated and if the post-merger increase exceeds 200 points a deeper analysis is 
required given the greater risk of market power. according to these guidelines, if the value of the index is above 
2,500 the market is considered highly concentrated while a value in the range 1,500-2,500 indicates moderate 
concentration.

3 demsetz (1973) showed many years ago the limitations of concentration as an indicator of competition. when 
efficient firms gain market share concentration increases but this does not necessarily mean there is less 
competition (this is the so-called efficient structure hypothesis, which calls for the inclusion of efficiency as an 
explanatory variable of profitability, as well as market concentration). the recent work of Bos et al. (2017) shows 
the limitations of using the Herfindahl index as an indicator of competition and proposes a new measure known 
as “critical mass”.

4 see freixas and rochet (2008).
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Boone (2008) developed an indicator of competition based on the idea that more efficient 

firms earn higher profits through larger market shares. it is calculated by regressing the 

market share or profitability of each bank on its marginal costs, the value of the Boone 

indicator being the parameter, resulting from the estimation, which accompanies the marginal 

costs. thus, the higher the absolute value of the parameter the greater the competition. 

this measure has been used by various authors, such as van leuvensteijn et al. (2011), 

delis (2012) and fernández de Guevara and maudos (2017). 

in the contestable market theory, developed by Baumol (1982) and Baumol et al. (1983), is 

to be found the third of the indicators most frequently used to measure banking competition: 

the H-statistic developed by rosse and panzar (1977) and panzar and rosse (1987). this 

indicator has in common with the lerner index that both measure the deviation of firms’ 

prices/revenues from their marginal costs/factor prices. specifically, the H-statistic seeks 

to analyse the degree of response of revenues to changes in input prices. subsequent 

papers have described situations in which the correspondence between values of H and 

market competition does not exist, notably shaffer and spierdijk (2017), who question the 

validity of this indicator of competition, with a devastating critique based on empirical 

evidence.5 despite the criticism, this statistic has been used in numerous studies, some of 

the most recent ones being those of delis et al. (2016) and apergis et al. (2016). 

the introductory chapter by Bikker and spierdijk (2017) of the recent Handbook of banking 

competition contains a detailed analysis of the various indicators of competition and opts 

for the lerner index, given the problems involved with the H-statistic and the Boone 

indicator. However, in the case of the lerner index, it is important to capture the differences 

in risk among firms for it to be reliable as an indicator of competition.

focusing on spain, a number of studies have analysed banking competition, notably 

those of maudos and pérez (2003), salas and saurina (2003), fernández de Guevara 

and maudos (2007), Carbó and rodríguez (2007), Carbó et al. (2009) and Jiménez et 

al. (2013). maudos and pérez (2003) base their results on the lerner index and on the 

panzar-rosse test; salas and saurina (2003) analyse the effect of deregulation on 

market power, approximating the latter by tobin’s q; fernández de Guevara and 

maudos (2007) analyse the determinants of market power, approximated by the lerner 

index; Carbó and rodríguez (2007) analyse market power (and its determinants) using 

various indicators of competition in the period 1986-2005; Carbó et al. (2009) analyse 

the effect of market power on the availability of credit, using market concentration and the 

lerner index as indicators of competition. Jiménez et al. (2013) analyse the relationship 

between banking competition and financial stability, approximating market power by 

the lerner index and market concentration indicators. 

in order to estimate the three indicators of competition described, panel data are used on 

spanish deposit-taking institutions (commercial banks, savings banks and credit 

cooperatives) spanning the period 2005-2016. table 1 sets out the descriptive statistics of 

the main variables of the analysis.

the reason for starting the analysis in 2005 is that there was a change in the accounting  

standars in 2004, which affected the presentation of banks’ financial statements,6 making 

5 the authors show that for a local market in the united states, characterised by a duopoly, estimation of the 
H-statistic finds the existence of competitive behaviour.

6 see Circular 4/2004 of the Banco de españa.

3  Competition in the 
Spanish banking 
industry: empirical 
approximation and 
results

3.1 sample used



BANCO DE ESPAÑA 64 FINANCIAL STABILITY REVIEW, ISSUE 34

comparability with subsequent years problematic. the information is obtained from the 

annual reports of the three employers’ associations of the industry: the asociación 

española de Banca (aeB), the Confederación española de Cajas de ahorros (CeCa) and 

unión nacional de Cooperativas de Crédito (unaCC). those banks that had outlying 

values for any of the variables needed to estimate the indicators of competition were 

removed from the population.7 the sample eventually used accounts for around 90% of 

the total assets of the banking industry, the number of banks varying from a total of 191 in 

2005, to 180 in 2008 and 1148 in 2016.

a) The Lerner index

the lerner index analyses the power of a bank to set price above marginal cost. the 

higher this margin the greater the bank’s market power. specifically, the lerner index is 

defined as:

 L P mc Pi t i t i t i t, , , ,( ) /= −  [1]

where p is the average price of banking output, mc its marginal cost, and i and t refer to 

the bank and the year, respectively. the most frequent empirical approximation uses the 

total assets of a bank as an indicator of its activity, estimating its price as the ratio of total 

revenues to total assets. If price is equal to marginal cost there is no market power (L = 0), 

while if the index is equal to 1 the situation is interpreted as a monopoly.

marginal costs are estimated as a function of translogarithmic costs,9 where total costs 

depend on total assets and the prices of three inputs (labour, physical capital and loanable 

7 the values of the variables approximating input prices considered to be outliers (those situated at either end of 
the distribution, i.e. below 1% or above 99% of the distribution) were removed from the sample. as a result, 
9.95% of the institutions were removed from the sample in 2005 and 10.24% in 2016, this percentage being 
relatively similar every year.

8 according to the Banco de españa, in 2016 there were 206 deposit-taking institutions in spain, of which 82 were 
foreign branches (with a very small market share) and the other 124 spanish. in 2005 there were 204 and in 2008 
198 spanish deposit-taking institutions. our sample, which includes practically all the spanish institutions and 
excludes the foreign branches (the information disseminated by the annual statistical publication of the aeB on 
foreign banks is less detailed), is highly representative and includes the country’s main institutions.

9 the annex contains the results of the estimation of the translogarithmic cost function, with and without correcting 
for credit risk. as is standard practice, restrictions of symmetry and homogeneity of degree one are imposed on 
input prices. the cost function has been estimated without including the cost share equations.

3.2  empiriCal 

approximation  

of indiCators of 

Competition

Mean Standard deviation Median 25th percentil 75th percentil

4.0286,82.0031,63.0712,75.0617,16.0673,7 Price of labour (€)

%3.28%6.42%3.834.333%8.19Price of physical capital

%3.2%3.1%8.10.1%9.1Price of loanable funds

%3.1%4.0%7.02.2%2.1Price of credit risk

%5.4%0.3%7.31.1%8.3Price of assets

%2.2%4.1%7.17.0%8.1Marginal cost

%0.3%9.1%4.21.1%5.2Marginal cost-risk

%5.85%5.84%6.351.8%2.35Lerner index

%2.54%0.33%0.939.7%9.33Lerner index-risk

DESCRIPTIVE STATISTICS OF THE MAIN VARIABLES TABLE 1

SOURCES: Asociación Española de Banca, Confederación Española de Cajas de Ahorros and Unión Nacional de Cooperativas de Crédito.
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funds) which are approximated as follows: the price of labour as the ratio of personnel 

costs to the number of workers; the price of loanable funds10 as the ratio of financial costs 

to loanable funds; and the price of physical assets as the ratio of operating costs other 

than personnel costs to fixed assets.11 thus, the cost function we estimate is the following:
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[2]

where C is total costs (operating costs + financial costs), a total assets, w the prices of h 

inputs, trend a linear trend capturing the influence of technical progress,12 and vi fixed 

effects given the availability of panel data,13 i and t referring to the bank and year, 

respectively.

Having estimated the cost function, marginal costs are calculated as:
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this approximation of the price of assets and marginal costs is used to obtain the lerner 

index for each bank. the index for the industry as a whole is obtained as a weighted 

average of the individual indices, using assets as the weights.

the limitation of this traditional appoximation is that it takes no account of the risk borne 

by banks. if a bank sets a higher interest rate owing to the risk premium it applies, a higher 

price-marginal cost margin does not necessarily imply greater market power, but may 

simply reflect the higher cost of risk. for this reason, we re-estimate the cost function, 

including, in addition to financial and operating costs, the provisions set aside by the bank 

each year, as an ex-post approximation of the cost of risk. as the cost is included in the 

dependent variable, it is necessary to include as a determinant the unit cost of this 

productive input, which we can call “risk”, approximating it as the ratio of financial asset 

impairment losses to the volume of lending.14

the approximation used for the cost of risk is dependent on the public information 

available. the lag in the setting aside of provisions makes the measurement of cost of 

credit risk used imperfect as a contemporaneous measurement in year t. the imperfection 

10 loanable funds have been approximated by the sum of the deposits of central banks and credit institutions, 
customer deposits and deposits represented by negotiable securities; as well as short securities positions, 
subordinated liabilities and other financial liabilities. these items correspond both to the trading book and to 
other financial liabilities at fair value through profit or loss, and financial liabilities at amortised cost.

11 we are aware that the approximation used in the measurement of the price of output and inputs involves 
estimating average not marginal prices, since revenue/cost flows do not correspond to new transactions, but 
to balance-sheet stocks (assets, loanable funds, non-current assets) and to the number of employees. the 
approximation depends on the public information available in the annual statistical publications offered by the 
industry employers’ associations.

12 the inclusion of a trend variable is standard practice in the literature to capture the effect of technical change. 
see, inter alia, angelini and Cetorelli (1999) and fernández de Guevara, et al. (2005).

13 the estimation is robust to heteroskedasticity.
14 Jiménez et al. (2013), following the approximation of martín et al. (2006), construct a risk-corrected lerner 

index, using information on the probability of default (pd) from the Banco de españa’s Central Credit registry 
(CCr), to which we do not have access. martín et al. (2006) show that market power is clearly over-estimated 
when the risk premium is ignored in the marginal cost calculation.
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is even greater if there are changes or regulatory measures that affect the recognition of 

the risk in the form of extraordinary provisions, like those that were made in spain in 2012 

to cover the exposure to real estate risk that will be discussed below.

Chart 3 shows the comparative evolution of the average price of assets and the average 

cost.15 the average price of assets increases from 3.9% in 2005 to 5.6% in 2008 (a high 

coinciding with the peak in interest rates), after which it falls sharply in line with interest 

rates until 2010, remains relatively steady up to 2013, and falls to a low of 2.5% in 2016. 

the behaviour of average costs is similar, with a sharp fall from 2008, of 2.8 percentage 

points (pp), and a low of 1.51% being reached in 2016.

the evolution of the lerner index of market power shown in Chart 4 enables different 

stages to be identified. during the years of expansion up to 2008, the index fell, meaning 

that prices rose to a lesser extent than marginal costs, reaching a low in 2008. with the 

turn in the cycle market power increased in 2009 and 2010, fell slightly in 2011 and, 

thereafter, increased to stand in 2015 and 2016 at a high of around 0.6. from their peak in 

2008, prices and marginal costs have fallen by 55% and 66% respectively, so that market 

power has increased by 13%.

the above evolution of the lerner index is similar to that reported by the eCB (2017) in its 

report on financial integration in europe. in this report the eCB follows an approximation 

similar to ours, measuring the price of banking output as the ratio of total revenues to 

assets, and estimating a translogarithmic cost function for the period 2003-2015 for the 

euro area countries. specifically, this study reports the value of the lerner index for the years 

2003, 2008 and 2015, which follows a similar path to ours: falling up to 2008 and rising 

thereafter up to 2015, with a higher level in the latter year than in the other two years. in 

the ranking of euro area countries, from lowest to highest, according to the value of the 

lerner index in 2015, spain stands in an intermediate position, at eighth out of nineteen. 

the rise in the index since 2008 is common to all the euro area countries. as discussed by 

the eCB, it is the result of a fall in marginal costs owing to gains in efficiency and a reduction 

15 Both the level and the changes being similar to those obtained using the aggregate data for deposit-taking 
institutions offered by the Banco de españa in its Statistical Bulletin.
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in the cost of borrowing, and is consistent with less competition. However, the low 

profitability of many european banks is not indicative of excessive market power.16

when credit risk is controlled for, by including financial asset impairment losses in the 

costs and their price or unit cost per unit of lending, marginal costs increase, which 

changes the level of the lerner index (see Chart 5). specifically, marginal costs are around 

18% higher up to 2008, they rise thereafter, and notably have an exceptional value in 2012 

as a consequence of the likewise exceptional balance-sheet clean-up that took place that 

year, with the approval of two royal decree-law17 entailing large provisions for exposure to 

the construction and real-estate sectors. thus, asset impairment losses totalled €83 billion 

in the case of financial assets and €33 billion in that of other assets.18 in 2012 the estimated 

marginal cost is 3.85%, as against 1.6% if risk is not incorporated. in subsequent years 

the marginal cost declines as the asset impairment loss falls. despite this reduction, in 

2016 the marginal cost estimated with incorporation of ex post risk is 43% higher than that 

estimated without including the cost of risk.

the risk-corrected lerner index, based on the aforementioned evolution of marginal costs, 

is lower and has a similar time profile to the uncorrected lerner index, except in the case 

of the sharp fall in 2012, when the index turned negative, with marginal costs exceeding 

price, in line with the negative net profit that year.19 in subsequent years the corrected 

lerner index increases, but in 2015 and 2016 stands at similar levels to the initial levels in 

the expansionary years, unlike the uncorrected lerner index, which in recent years has 

reached its highest levels above the initial levels.

16 another reference in the comparison of results is the lerner index estimated by the world Bank for a large 
number of countries up to 2015. in the case of spain, although the level of the index estimated by the world 
Bank is lower, it has a similar time profile, although there is a surprisingly sharp rise in 2014.

17 royal decree-law 2/2012 on balance sheet clean-up of the financial sector and royal decree-law 18/2012 on 
write-down and sale of financial sector real estate assets.

18 the marginal cost including risk does not incorporate the impairment of non-financial assets, given the difficulty 
of estimating their unit price.

19 the high marginal cost estimated in 2012 is due to the effect of the two royal decree-laws of 2012 which 
required a major provisioning of the real estate exposure. it should be taken into account that, although the 
provisioning is made in and applied to 2012, it is in fact an impairment (and therefore a cost) relating to past 
years. therefore the marginal cost of 2012 is probably below the average cost of that year due to the 
extraordinary provisions.
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a) The Boone indicator

the Boone competition indicator is approximated by means of the estimation of a 

regression where the market share20 (s) of each bank depends on its marginal costs (mc):

 ln lns mc v uit it i it= + + +α β  [4]

where i and t refer to the bank and year, respectively, and β must be negative. the higher 

the degree of competition the higher the absolute value of β, this parameter being the 

Boone competition indicator.

according to van leuvensteijn et al. (2011), the Boone indicator is a simplification of 

reality, since efficient banks may transfer part of their efficiency gains to their customers 

in the form of lower prices in order to gain market share or, alternatively, increase their 

profits. another limitation of the Boone indicator is that it ignores the possible existence 

of differences in the quality of banking output. as indicated by leuvensteijn et al. (2011), 

the estimates of the competition indicator are affected by these limitations more if they 

are made annually rather than for longer periods of time. for this reason we have opted 

to report estimates of equation [4] for the entire period 2005-2016 and for the sub-periods 

2005-2008 and 2009-2016, which allows us to see if there have been changes in the level 

of competition. also, when estimating the equation for these periods we can use panel 

techniques, controlling for the existence of individual effects (which are considered 

fixed).21 

table 2 contains the results of estimation of the Boone indicator. as expected the parameter 

is negative. Given that its absolute value decreases between the first and the second sub-

period, the result implies that competition has fallen. this result coincides with the evolution 

of the value of the indicator reported by the world Bank. specifically, the world Bank 

20 in some studies profitability is used as the dependent variable instead of market share. the drawback of using 
profitability is that loss-making banks cannot be included in the sample, since the variable to the explained is 
in logarithms. that is why we have chosen to use market share.

21 the estimation is robust to heteroskedasticity.
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reports a value of -0.3 in 2005, which falls to -0.65 in 2008 (so that competition increases), 

returning to -0.3 in 2012 and increasing to -0.16 in 2015, the year in which it reaches its 

highest value. Hence, competition increases between 2005 and 2008, but decreases 

thereafter.

b) The H-statistic

the H-statistic or panzar-rosse revenue test (1987) is based on a reduced-form equation 

relating total revenue (tr) to the price of the “i” inputs (w) and “j” control variables (Cvs). 

if we assume a production function with a single output only, the equation to be estimated 

is the following:
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the H-statistic is defined as the sum of the elasticities of revenues to input prices:
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as the authors demonstrate, under perfect competition, an increase in the price of inputs 

is passed through to consumers in the form of an increase in the output price with no 

change in the amount produced. revenues increase by the same amount, so that the 

H-statistic is equal to 1. a value between 0 and 1 indicates monopolistic competition 

(since revenues do not grow in proportion to input prices), while values of 0 or less are 

consistent with monopolistic behaviour. 

as mentioned above, this statistic has been the object of considerable criticism, with its 

use as an indicator of competition being called into question. thus, as stated by shaffer 

and spierdijk (2017), “although the literature has demonstrated that the H test of panzar and 

rosse fails as a measure of competition, it is a popular method in banking”. the authors 

provide evidence that their results with this statistic point to the existence of a competitive 

market in a non-competitive market (a duopoly). for this reason they prefer to use the 

lerner index.

in our empirical application, we regress the logarithm of total revenues (financial and non-

financial) on the price of the three inputs: labour, physical capital and loanable funds (the 

definition of which is the same as that used in the cost function estimation [2]), and we 

include as control variables the logarithm of the capital/assets ratio, the logarithm of the 

loans/assets ratio and the logarithm of the non-financial revenues/financial revenues 

Boone index

2005-2016

2005-2008

***03.0-2016-9002

-0.33***

-0.59***

BOONE INDICATOR TABLE 2

SOURCE: Banco de España.
Note: *** significant at 1%; **significant at 5%; *significant at 10%.
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ratio.22 the first variable controls for the level of solvency and the latter two for specialisation. 

moreover, as we have panel data, individual and timing effects are included.

as table 3 shows, for the complete period analysed, the null hypotheses that the H-statistic 

(0.52) is equal to zero and one are rejected, a situation compatible with some evidence of 

monopolistic competition. By sub-period, the statistic also differs from zero and one in the 

expansion and in the crisis, so that in both cases there is some evidence of monopolistic 

competition.

the assessment of the intensity of competition may change according to the geographical 

extent of the market analysed. the implicit assumption in the analysis carried out up until 

now is that competition takes place at national level, so that this is the relevant market. 

However, for many deposit-taking institutions, especially those without a presence 

throughout the national market, the geographical area of reference is regional, provincial 

or in some cases even municipal. for this reason, the provincial market is taken as 

reference in this section and the developments and differences in market concentration 

and competition, using the lerner index in the latter case, are analysed.

if we focus on the developments since 2008 – a turning point in the evolution of the banking 

industry after a change in cycle and the start of restructuring – an increase in market 

concentration is a feature common to almost all provinces. 

in terms of the Cr5 (the market share of the five largest institutions by branches), between 

2008 and 2016, market concentration only declined in five provinces (salamanca, segovia, 

soria, teruel, toledo and Zamora), albeit in some cases sharply. for example, concentration 

in teruel fell from 90% to 52% and in Zamora from 86.6% to 55.5%. notably, in five of the 

provinces in which market concentration increased (Barcelona, la Coruña, Gerona, lérida 

and tarragona), it did so by more than 20 pp. in particular, it increased by 34 pp in 

Barcelona. if we focus on the latest data available, for 2016 (see Chart 6, in which the 

market is classified by quartile), the Cr5 exceeded 80% in 18 provinces and 90% in three 

(Huesca, melilla and Ceuta). as regards the Cr1, it increased in all except nine provinces, 

with increases of 17 pp (almost doubling the share) in Zaragoza and Gerona. in 2016, the 

Cr1 ranged from 17.6% in valencia to 45.5% in teruel. it was also above 40% in orense, 

Huesca and teruel. 

of more interest is the analysis of market concentration using the Herfindahl index, which 

takes into account all competitors and is the indicator used as reference in competition 

analyses. in the case of this index, the increase since 2008 has been more than 1,000 points 

in five provinces (Barcelona, Gerona, tarragona, teruel and Zaragoza), while at the other 

extreme there were increases of less than 200 points in Cáceres, Cuidad real, Cuenca and 

22 the estimation is robust to heteroskedasticity.

4  The regional dimension 
of competition

4.1  provinCial market 

ConCentration

H-statistic
Test H-statistic = 0

(p-value)
Test H-statistic = 1

(p-value)

2000.00000.025.02016-5002

0000.08730.002.02008-5002

6000.00000.055.02016-9002

H-STATISTIC TABLE 3

SOURCE: Banco de España.
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Granada. Ávila is the only province in which the index has fallen since 2008. in 2016, 

concentration was below 1,800 points (which corresponds to a moderately concentrated 

market) in 31 provinces, while in the remaining 21 it was above this threshold, so that in 

these provinces market concentration was high. Concentration was notably high in teruel 

(3,576 points), followed at some distance by Huesca (2,663), Zamora (2,410) and tarragona 

(2,365). market concentration was lowest in valencia, and was also below 1,200 in madrid, 

Badajoz and valladolid.

1  CR1

2  CR5

3  HERFINDAHL INDEX

PROVINCIAL BANKING MARKET CONCENTRATION. 2008 AND 2016 CHART 6

2008 2016

2008 2016

2008 2016

SOURCE: Banco de España.
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as seen in table 4, differences in the degree of banking market concentration across 

provinces have decreased slightly since 2008, with decreases in the coefficient of variation 

of 6%, 17% and 11% in the case of the Cr1, Cr3 and Cr5, respectively, and of 13% in 

the case of the Herfindahl index.

Given that we have a lerner index for each institution for each year, as well as the provincial 

distribution of each institution’s branches, we are able to estimate an average lerner index 

for each province for each year, by taking the weighted average of the indices of the 

institutions that have branches in the province. as mentioned above, the lerner index is 

not strictly an index of market power in the province, but rather an average of the lerner 

indices estimated at national level of the banks that compete in the province. However, it 

is reasonable to assume that if a bank has market power at national level, it will attempt to 

exercise this power in each province.

focusing on the latest information available, for 2016, the lerner index in the province in 

which it is highest (teruel) is 57% higher than in the province in which it is lowest 

(almería). according to the information by quartile, shown in Chart 7, Cáceres, 

Guadalajara, segovia, vizcaya, la rioja, Gipúzcoa, navarra, Álava, Badajoz, Cantabria, 

asturias, Ciudad real and teruel are in the quartile with the highest lerner indices, while 

4.2  provinCial market 

power: tHe lerner 

index

CR1           CR3           CR5           Herfindahl index

2008

5%.665%.151%.52Mean 1,268

0%.093%.676%.93x.aM 2,485

7%.946%.639%.51Min.

Mean

x.aM

Min.

Coefficient of variation

694

Coefficient of variation 0.22 0.17 0.14

2016

7%.574%.956%.92 1,741

0%.594%.975%.54 3,576

5%.550%.446%.71 1,124

EVOLUTION OF DIFFERENCES IN PROVINCIAL MARKET CONCENTRATION TABLE 4

SOURCE: Banco de España.

0.29

0.26                                                    0.21 0.14 0.12

Lerner index
Lerner index 

(risk-corrected)

Mean 3%.434%.54

Max. 5%.933%.84

Min. 3%.523%.14

80.030.0Coefficient of variation

Mean

Max.

Min.

Coefficient of variation

4%.333%.55

1%.941%.36

0%.93%.04

82.001.0

2008

2016

EVOLUTION OF DIFFERENCES IN PROVINCIAL MARKET POWER 
(LERNER INDEX)

TABLE 5

SOURCE: Banco de España.
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almería, palencia, orense, la Coruña, valladolid, lugo, pontevedra, Castellón, murcia, 

león, salamanca, valencia and Zamora are in the quartile with the lowest indices, in that 

order. large provinces, like madrid and Barcelona, have indices below the distribution 

median, at a similar level.

Comparing the situation in 2016 with that in 2008, the average lerner index had increased 

in every province except for four (almería, orense, pontevedra and palencia), with 

increases of more than 30% in navarra, Gipúzcoa, Granada, Zaragoza, Guadalajara, 

Huesca, la rioja and teruel. apart from having the highest lerner index, the latter province 

is also the one in which it had increased most (53%). leaving aside the provinces in which 

the lerner index had fallen, it had increased least (by less than 10%) in lugo, la Coruña, 

valladolid, murcia, salamanca, Castellón and león.

a positive correlation is found to exist between the change in market concentration and 

the change in the lerner index at provincial level, but it is very low, amounting to only 6% 

in terms of the Herfindahl index, while in terms of the Cr1, Cr3 and Cr5 it is negative 

(-3%, -4% and -13%, respectively). the correlation between the level of the lerner index 

and the Herfindahl index in 2016, with a positive value of 22%, is greater. these results 

demonstrate the limitations of using market concentration (in particular, absolute indices, 

which only take into account a small number of banks) as an indicator of competition. 

1  LERNER INDEX

2  RISK-CORRECTED LERNER INDEX

LERNER INDEX IN PROVINCIAL MARKETS. 2008 AND 2016 CHART 7

SOURCE: Banco de España.
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in the case of the risk-corrected lerner index, the correlation between the change in the 

Herfindahl index and the lerner index is -3%. on the basis of this corrected market power 

index, the picture regarding the developments between 2008 and 2016 changes, since it 

increased in 25 provinces and fell in the remaining 27. the largest falls, of more than 40%, 

were recorded in Zamora, salamanca, león, orense and palencia, and the largest 

increases, also exceeding 40%, in Ciudad real, segovia, albacete, Cuenca and toledo. in 

large provinces, such as madrid, Barcelona and valencia, the lerner index increased.

in 2016 there were significant differences in the lerner index across provinces. thus, as 

compared with a minimum value of 0.09 in Zamora, the index was more than five times 

higher in Cantabria. the provinces with the lowest levels were Zamora, salamanca, león, 

orense, while Ciudad real, segovia and Cantabria had the highest.

the far-reaching restructuring undergone by the spanish banking industry to correct the 

imbalances that built up during the growth phase that ended with the onset of the crisis in 

2008 has given rise to a scenario in which the number of competitors has been sharply 

reduced and market concentration has increased. indeed, the growth in the latter has 

been so strong that, despite starting at a level below the european average in 2008, 

spanish market concentration is currently above the european average, although still well 

below the thresholds used to define an excessively concentrated market. this increase in 

concentration raises the question as to what effects it may have on competition, the 

measurement of such effects being the objective of this paper. 

the focus of our contribution is the analysis of the effect that banking reconstruction has 

had on concentration and competition, as well as the provision of additional information at 

the provincial level. in the case of market concentration, the analysis carried out shows 

that there are significant differences across provinces, so that the national picture is the 

aggregate of widely differing situations. in the case of competition, the lerner index 

constructed at the provincial level also shows significant variation across provinces.

the results at the national level show that since 2008 there has been an increase in market 

power in the spanish banking industry. However, the risk-corrected lerner index, which 

despite its limitations is the most comprehensive indicator used in this study, stood in 

2016 at a relatively similar level to that in 2008. However, the significant balance-sheet 

clean-up carried out in 2012 (as consequence of the two royal decree-laws that required 

provisioning for impairment losses linked to exposure to real estate construction and 

development) involved a large increase in the cost of credit risk, which translated into a fall 

in the price/marginal cost margin and consequently in market power. since that year, 

marginal costs have fallen again, and the lerner index has returned to its initial level. 

at provincial level, concentration increased sharply in most cases and stands in some 

cases at high levels characterised as excessive. Comparing the situation in 2016 with that 

in 2008, the differences in the degree of concentration across provinces have been reduced.

the public information available is not sufficient for an analysis of competition at provincial 

level to be carried out. However, if we construct provincial lerner indices as the average 

of the indices for each bank estimated at national level, the results show a significant 

dispersion across provinces, which has increased in recent years. thus, on the hypothetical 

assumption that the intensity with which a bank competes in each province in which it is 

present is equal to its national average, the synthetic provincial lerner indices would show 

differences in the level of competition across provinces. despite the limitations of this 

5 Conclusions
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provincial analysis, the evidence shows that particular consideration should be given to 

the regional dimension of competition in merger processes.

finally, given the data available, the results obtained from the competition analysis must 

be interpreted with caution, since the estimated lerner index of market power does not 

strictly reflect the difference between the price and marginal cost of new transactions; the 

prices used (in the case of both output and inputs) are averages of the revenues and costs 

arising from past decisions, not present ones.
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Annex

SOURCE: Authors’ own calculations.
Note: w1 is the price of labour, w2 is the price of physical capital, w3 is the price of loanable funds and w4 is the price of credit risk.
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FINANCIAL STABILITY CONSEQUENCES OF THE EXpECTEd CREdIT LOSS mOdEL  

IN IFRS 9 

 

following the G20 mandate, there has been a move from incurred loss approaches for the 

recognition of credit losses to expected credit loss approaches. since 1 January 2018, 

european banks follow the approach defined by ifrs 9, according to which, exposures 

are allocated to three stages depending on their relative credit risk. these stages require 

different time horizons for the computation of expected credit losses and different basis 

for interest accrual. overall, the timelier and fuller recognition of credit losses is expected 

to bring substantial benefits to financial stability. However, ifrs 9 is not going to be applied 

with perfect foresight. on the contrary, expected credit loss models would be able to 

anticipate downturns only shortly before their occurrence. at the onset, a system-wide 

sizable increase in provisions associated with expected credit losses can be expected, 

which may have undesired procyclical effects via banks’ profits and regulatory capital. the 

paradigm shift in accounting for credit losses may call for a policy reflection on: i) the 

importance of supervisory stress tests; ii) a call for simplicity in models; iii) the need for 

better and harmonised disclosures; iv) the expectations on the use of cyclical capital 

buffers, and v) the interaction with the current regulatory framework. 

the approach to the accounting treatment of credit losses is of utmost importance for 

banks, in particular in times of a crisis, given its sizable impact in the profit or loss account 

and, subsequently, in regulatory capital ratios. for long time, accounting standard setters 

have been struggling to find the most appropriate approach to the accounting of credit 

losses, in a way that accurately and faithfully reflects the dynamics of the cycle. the two 

main approaches are based on the concepts of incurred losses and of expected credit 

losses. under the first one, only realised credit losses, on the basis of a realised (or highly 

likely) default event, are recognised. expected credit loss approaches, on the contrary, aim 

at anticipating the credit losses to arise in the future and over which banks have a certain 

degree of certainty on their occurrence.

prior to the global financial crisis, the incurred loss approach for the computation of credit 

losses was introduced, following some criticism made to the existing models at that time, 

in the sense that they were used by banks to smoothen their profits throughout the cycle 

[see, among others, liu and ryan (2006), and fonseca and González (2008)]. under this 

perspective, banks were arguably using their expected credit loss models in a 

countercyclical manner, by recognising higher credit losses in good times which they 

would then not need to recognise in downturns. incurred loss approaches were introduced 

to bring these practices to an end, with the requirement to recognise credit losses only 

when an effective loss event occurred.

However, the global financial crisis brought to the light the limitations of the incurred loss 

approach, summarised in the sentence “too little, too late”. indeed, the recognition of 

credit losses was generally lower and less timely than it should have been, with additional 

evidence suggesting that delay in recognition was positively related to excessive risk-

taking [see vyas (2011), and  Huizinga and laeven (2012)]. in the first weeks of the global 

financial crisis, while banks should have been recognising significant losses from their 

credit exposures, they were actually generating profits, which were subsequently 

distributed to shareholders and managers in the form of dividends and bonuses, 

respectively.

Abstract

1 Introduction
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in the aftermath of the global financial crisis, the G20 required accounting standard setters 

worldwide to define approaches to recognise credit losses which would be more forward-

looking, incorporating more information about the macroeconomic environment, than the 

prevailing incurred loss approach [see G20 (2009)]. in other words, the G20 was calling for 

the adoption of expected credit loss approaches for the computation of credit losses.

afterwards, the world two main accounting standard setters, the international accounting 

standard Board (iasB) and the financial accounting standard Board (fasB), from the us, 

tried to design a unified approach to the recognition of credit losses. However, in 2014, 

they saw that they had significant differences and decided to separately meet the mandate 

given by the G20. these differences refer mainly to the weight traditionally given to 

prudential arguments in the definition of accounting standards and to the prevailing 

business models in europe and in the us.1 the final standards fulfilling the mandate from 

the G20 are the asC 326, issued by the fasB in June 2016, and ifrs 9, issued by the 

iasB in July 2014.2 ifrs 9 was incorporated into the eu regulatory framework in november 

2016 and became mandatory from 1 January 2018 onwards.

ifrs 9 supersedes ias 39 and amends it in two fundamental areas: the criteria for the 

classification and measurement of financial assets and liabilities (which are now more 

robust), and the introduction of an expected credit loss approach for the computation of 

credit losses.3 the second of these amendments have gained particular attention in the 

last months, with several reports by european regulators [see european Banking authority 

(2016a) and (2017b), and european systemic risk Board (2017)], banking industry [see 

Barclays (2017), and BBva (2017)] and the academic community [see abad and suárez 

(2017), Cohen and edwards (2017), and krüger et al. (2018)] discussing the impact of ifrs 

9 on european banks. 

in the same line, this article discusses the financial stability implications of the expected 

credit loss approach in ifrs 9. it is organised as follows. the next section describes the 

approach in ifrs 9, while section 3 considers its impact from a financial stability 

perspective, with a particular focus on its cyclical behaviour. policy responses to that 

cyclical behaviour are discussed in section 4. section 5 concludes.

on a conceptual basis, the different approaches to accounting for credit losses do not 

change the total amount of credit losses to be recognised, but, rather on the contrary, 

affect how these credit losses are recognised over time. that leads to the decisive question 

on when credit losses should be recognised by banks: when they are expected to occur in 

the future or when they have effectively occurred. under the first approach (expected 

credit losses), even at loan inception, banks can expect future credit losses. However, that 

enters into opposition with the view according to which, if a loan is priced correctly at 

inception (via, basically, the interest rate of the loan or the collateral requirements), it 

1 the majority of us banks manage their credit exposures under an originate-to-distribute business model, which 
implies the subsequent sale of the credit exposure to a third party, meaning that the bank no longer holds the 
exposure. the global financial crisis exposed several weaknesses in this business model [see purnanandam 
(2011), and rosen (2010)], which us authorities tried to address with a number of measures, including the new 
accounting standard for credit losses.

2 see pricewaterhouse Coopers (2017) for a description of the differences between ifrs 9 and asC 326.
3 ifrs 9 also covers accounting for hedging transactions, but, in this case, the change with the previous standard 

(ias 39) is deemed to be minor in comparison with those affecting fair value measurement and credit losses 
(impairment). ifrs 9 gives the option either to continue applying the ias 39 hedge accounting requirements or 
to move to the ifrs 9 new requirements; this option does not have “sunset clause” as the discontinuation of ias 
39 accounting requirements is conditional to the finalization by the iasB of its standard setting project on 
dynamic hedging.

2  description of the 
expected credit loss 
approach in IFRS 9
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should already reflect the credit risk of the borrower at that moment in time [see Borio and 

lowe (2001)].4 therefore, the introduction of compulsory loss allowances, based on 

expected credit losses, could lead to double-counting. 

on the other hand, at the moment of granting a loan, there is a significant degree of 

uncertainty on the soundness of the borrower, which may lead to a mispricing 

(underestimation or, in principle also possible, overestimation) of credit risk at loan 

inception. indeed when granting loans, banks are confronted with an adverse selection 

problem which has been extensively discussed in the academic literature [see stiglitz and 

weiss (1981), and Bester (1985)]. typically, banks counteract the possible overstatement 

by borrowers on their financial soundness by using (credit scoring) models and their 

expertise, as well as by recurring to external (neutral) sources of information. Besides, 

competition among banks can also lead to a loan pricing policy which departs from the 

interest rate and collateral requirements which would be perfectly tailored to the credit risk 

of the borrower [see, among others, Greenbaum et al. (1989), sharpe (1990), and degryse 

and ongena (2005)]. thus, while it is conceptually true that there may be under- and 

overestimation of credit risk at loan origination, accounting standards for the recognition 

of credit losses put more emphasis, for prudential reasons, on the latter than on the former.

the definition of three buckets in the expected credit loss approach of ifrs 9 tries to find 

a balance between the two arguments, by trying not to have a sizable double-counting at 

initial recognition and, at the same time, acknowledging the limited information on the 

borrower which banks have at the moment of granting a loan and ensuring the full 

recognition of losses due to severe deteriorations in (perceived) credit quality relative to 

the time of origination.

under ifrs 9, the allocation of credit exposures to the “three stages”5 is based on the 

relative credit risk at the reporting date and is briefly described below and in scheme 1: 

– stage 1. if credit risk has not increased significantly since origination, an entity 

shall recognise a loss allowance at an amount equal to 12-month expected 

credit losses. this amount should reflect the estimated lifetime losses derived 

from events which are possible to occur in the 12 months following the reporting 

date. interest revenues are accrued over the gross carrying amount of the 

exposure.

– stage 2. if credit risk has significantly increased and the exposure is still not 

defaulted, an entity shall recognise a loss allowance at an amount equal to 

lifetime expected credit losses. this amount should consider losses from default 

events which are possible over the life of the exposure until its maturity. interest 

revenues are accrued over the gross carrying amount of the exposure.

– stage 3. if an exposure is identified as credit-impaired, because a default event 

has already occurred, an entity shall recognise a loss allowance for an amount 

equal to full lifetime expected credit losses. this stage is equivalent, in broad 

4 in broad terms, the interest rate of an individual loan could be decomposed into the risk-free rate and a risk 
premia, to account for the risks identified in the borrower. accordingly, credit risk should be incorporated into the 
risk premia.

5 together with the general approach that allocates exposures in three credit risk categories (known as “stages”, 
although this term is never used in the standard), ifrs 9 includes also a specific approach for exposures 
purchased or originated Credit-impaired (so-called poCis).
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terms, to the impaired assets under the incurred loss model in ias 39. interest 

revenues are accrued over the (net) carrying amount (that is, the difference 

between the gross carrying amount and the loss allowance) of the exposure. 

thus, depending on the stage to which an exposure is allocated, credit losses and interest 

revenues will be calculated differently. a shift from stage 1 to stage 2 implies that the time 

horizon for the calculation of loss allowances changes from 12 months to full lifetime, while 

the basis for the accrual of interest revenues remains unchanged. if the exposure moves 

from stage 2 to stage 3, the time horizon for the calculation of loss allowances does not 

change, but the basis for the accrual of interest revenues changes from gross carrying 

amount to net carrying amount. in comparison with stage 2, the expected credit losses to 

be recognised when an exposure moves to stage 3 will most likely be larger, reflecting the 

default status of the exposure.6 therefore, in those cases where the maturity of a loan 

exceeds one year, there could be a significant “cliff effect” in the amounts recognised 

following a significant increase in credit risk. stemming from the forward-looking nature of 

the approach, this “cliff effect” is steeper when the exposure is not expected yet to become 

defaulted but its credit risk has increased significantly since origination. it is important to 

note that the “cliff effect” from the move from stage 2 to stage 3 is expected to be smaller 

than the one which arises when applying incurred loss approaches (like that in ias 39).

for the estimation of expected credit losses, ifrs 9 requires banks to use a broad range 

of relevant information, including forward-looking macroeconomic variables. to implement 

these requirements, banks are typically considering several macroeconomic scenarios, 

which are weighted in terms of their probabilities. the use of macroeconomic variables 

directly responds to the mandate from the G20 and is one of the main factors to address 

6 in stage 3, the expected credit losses of the exposure should be calculated assuming a probability of default 
equal to 1 (as the exposure has effectively defaulted), while, when computing the expected credit losses in 
stage 2, it would be assumed that probabilities of default would be lower than 1.

THREE-STAGE APPROACH IN THE EXPECTED CREDIT LOSS APPROACH OF IFRS 9 SCHEME 1

STAGE 1

Unchanged 

SOURCE: Own elaboration.
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the delayed recognition of credit losses under incurred loss approaches. indeed, while the 

incurred loss approach was basically considering past information (for example, missed 

payments or unemployment of the borrower), the expected credit loss approach in ifrs 9 

should lead to an earlier recognition of credit losses, as, typically, missed payments arise 

after a deterioration in the macroeconomic conditions (for example, an expected rise in the 

unemployment rate in the region where the borrower is employed).

in those cases where credit risk is not identifiable on individual exposures, ifrs 9 allows 

for the assessment of credit risk on a collective basis. Credit exposures can be then 

grouped together based on ratings at inception, collateral type, remaining time to maturity, 

location of the borrower, sector of the borrower or other relevant factors. therefore, if a 

significant increase in credit risk is found, an entity must recognise lifetime expected credit 

losses on that group of exposures. for the collective estimations, banks typically use a 

pd/lGd approach in which the expected loss is the product of the exposure at default 

(ead), the probability of default (pd) and the loss given default (lGd).

when calculating expected credit losses, ifrs 9 calls for the use of reasonable and 

supportable information that is available and relevant at the reporting date; including 

information about past events, current conditions, and forecast of future economic 

conditions. Historical information shall be adjusted to remove the effect of the conditions 

that are no longer relevant. these requirements generally result in point-in-time (pit) 

estimates of pds and lGds. this methodology provides a more faithful representation of 

the credit risk at a given date, but, on the other hand, given the short-term fluctuations in the 

relevant aggregate conditions, can lead to some volatility in the final outcome and to 

excessive sensitivity of credit losses (impairment allowances) to the business cycle. 

Contrary to the requirement in ifrs 9, the internal-ratings based (irB) approach for the 

calculation of the capital requirements for credit risk requires the use of through-the-cycle 

(ttC) methodologies and downturn lGds, which are arguably generating a less volatile 

outcome. in this sense, ifrs 9 intends to produce an unbiased estimation of expected 

credit losses which can provide useful and faithful information to users of financial 

statements, while the regulatory requirements take an approach closer to prudential 

objectives.

in line with the mandate given by the G20 to global accounting standard setters in 2009, 

the implementation of the expected credit loss approach in ifrs 9 aims at achieving a 

fuller and timelier recognition of credit losses than under incurred loss approaches. 

Conceptually, an expected credit loss approach should not increase the total amount of 

credit losses to be recognised in a downturn, but should change how these losses are 

distributed over time, tending to recognise a large portion of them at the beginning of the 

downturn. a delayed recognition of expected credit losses has typically been associated 

with a negative effect on financial stability [see laeven and majnoni (2003), Beatty and 

liao (2011), and Bushman and williams (2015)]. indeed, macroeconomic variables, which 

ultimately determine credit losses, start to deteriorate before payments are starting to 

become due. the period of time between the deterioration in the macroeconomic 

conditions and the effective missed payments could be used by banks to anticipate their 

credit losses, enhancing their loss-absorbing capacity in downturns and ensuring a 

smooth provision of credit to the real economy afterwards. 

in general terms, the expected credit loss approach in ifrs 9 will likely and substantially 

improve the timeliness and size of credit loss recognition, bringing important benefits from 

a financial stability point of view [see european systemic risk Board (2017)]. there are, 

3  Assessment of the 
expected credit loss 
approach in IFRS 9
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nonetheless, some aspects of it which deserve a more detailed discussion from a financial 

stability perspective. the following subsections are devoted to it.

one key aspect of the expected credit loss approach in ifrs 9 relates to the ability of 

banks to anticipate the downturn enough in advance. this will determine how credit losses 

are effectively distributed over time when the downturn arrives. Here, existing evidence 

from the recent global financial crisis invites us to be cautious. indeed, as shown by 

Chart 1, the macroeconomic projections just at the onset of the global financial crisis (April 

2008) of the imf world economic outlook failed substantially to anticipate what was about 

to come. while a certain deceleration in Gdp growth could be anticipated at that time, 

these projections missed the severity of the global financial crisis which was going to 

unravel in the following weeks. forecasts issued by other public and private institutions 

around the same period also performed poorly. similarly, Chart 2 shows the evolution of 

the “anxious index”, developed by the federal reserve Bank of philadelphia, which 

represents the probability attributed by a panel of professional forecasters to a decrease 

in real Gdp in the us. it can be seen how professional forecasters typically start to consider 

3.1  antiCipation of 

downturns and 

modellinG risks
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a recession in their forecasts when the economy is already in a recession, demonstrating a 

very limited capacity to anticipate downturns. with this in mind, it is necessary to be 

realistic in what the expected credit loss models can achieve in terms of anticipating 

downturns and any anticipation beyond 12 months should not be expected, in the most 

optimistic scenario.

at the same time, existing evidence points to the fact that, in jurisdictions where other 

expected credit loss approaches have been in place together with incurred loss approaches, 

banks tend to be already aware of their limited capabilities to anticipate future downturns 

and, consequently, usually take a very conservative approach in their credit loss estimates. 

typically, it means that banks increase provisions in anticipation of future lending growth 

and maintain voluntary capital buffers to build resilience against future losses [see 

Cummings and durrani (2016) for an analysis based on the regulatory and accounting 

regime for australian banks]. However, the degree to which this behaviour can be replicated 

in a situation where both the regulatory and accounting regimes are under expected credit 

loss approaches remains unknown.

in addition to the limited predictive power of expected credit loss models, they also 

introduce a degree of modelling risk and complexity. The modelling requirements in IFRS 9 

imply the use of several alternative macroeconomic scenarios, which must be weighted 

depending on the attributed probabilities of materialisation. when such models are 

implemented over the banking book of banks of a larger size, the number of variables and 

data points included in them introduces a sizable layer of complexity in the process. 

indeed, modelling risk, understood to be the uncertainty about the outcomes of the models 

under certain extreme conditions, must be closely controlled and monitored by banks and 

supervisors, to avoid undesirable outcomes at times of financial stress, precisely when 

their accuracy is more necessary.

disclosure seems a powerful available tool to mitigate modelling risk and complexity in 

expected credit loss models. it could be convenient to define a set of harmonised 

disclosures for the models used by banks for their expected credit loss estimations. this 

should allow cross-sectional comparisons of the different parameters of their models, 

disclosing important information to financial market participants. on that basis, some 

modelling practices could be used as benchmarks and outliers could be identified. in the 

past, the enhanced disclosure task force (edtf) under the aegis of the financial stability 

Board was effective in promoting meaningful disclosures among banks. a similar initiative, 

either at global or european level, could be mandated with the task of defining disclosures 

related to expected credit loss models. rather than adding more pages to (already lengthy 

and complex) financial statements, these new disclosures should take the form of 

predefined standardised templates or databases, which should ideally be published in a 

centralised way.7 

additionally and in relation to the complexity of the models used by banks to calculate 

their expected credit losses, it would be important that competent authorities make a call 

for simple models, against more complex approaches. that would be particularly relevant 

for smaller banks, which may not have the appropriate skills to engage in such an intense 

modelling activity. to support this call for simplicity, academic evidence points to the fact 

7 for example, by a central warehouse, managed by either a global or european institution, or a banking 
association.
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that complex approaches do not typically outperform simpler solutions [see, among 

others, estrella and mishkin (1998)].

when assessing the expected credit loss approach in ifrs 9 from a financial stability 

perspective, a crucial aspect refers to its potential procyclical behaviour. the following 

paragraphs will discuss the possible procyclical behaviour of ifrs 9 derived from the 

increase in stage 3 exposures in a downturn, the transfer of exposures from stage 1 to 

stage 2, and the use of pds and lGds in expected credit loss models. However, before 

entering into further details, it is worth to take a step backwards and to reflect on the 

concept of procyclicality and its relation with credit losses.

in this regard, a first question to be answered relates to the definition of procyclicality. an 

initial attempt would refer to the fact that some variables move together with the cycle, 

standing in clear opposition to countercyclical variables, which move in the opposite 

direction. therefore, the following could be a valid definition of procyclicality: “[…] strictly 

speaking, procyclicality refers to the tendency of financial variables to fluctuate around a 

trend during the economic cycle […]” [see landau (2009)]. it is, nonetheless, possible to 

go a bit further and consider that the concept of procyclicality incorporates an amplification 

of the cyclical movements, in the sense that procyclical variables somehow exceed and 

reinforce the cycle. defining procyclicality like “[…] the mutually reinforcing (“positive 

feedback”) mechanisms through which the financial system can amplify business 

fluctuations and possibly cause or exacerbate financial instability […]” [see financial 

stability forum (2008)] would then be more accurate.

second, it is necessary to consider whether procyclicality per se is harmful for financial 

stability. Here, it can be argued that procyclicality becomes a concern from a financial 

stability point of view if it is created within the financial system and does not reflect the 

dynamics of the real economy [see landau (2009)]. so, it can be taken from this statement 

that procyclicality per se is not always detrimental for financial stability. indeed, looking 

beyond expected credit loss models, many variables in the real economy show a significant 

degree of procyclicality and that is assumed to be intrinsic to its nature (for example, sales 

of luxury cars). 

Going back to credit losses, it has been well documented in the existing literature that 

there is a direct relation between the evolution of an economy over the cycle (measured 

typically through the gross domestic product) and credit losses (measured as non-

performing loans) [see Beck et al. (2013) for a recent contribution to the topic]. therefore, 

by its own nature, there will be always some procyclical behaviour of credit losses, as they 

would be higher in downturns and lower in upturns. the fact that the expected credit loss 

approach in ifrs 9 produces procyclical credit losses should not be regarded as a negative 

feature of the standard itself, insofar procyclicality follows the evolution of the real economy. 

a more serious concern arises if the recognition of credit losses emerging from the 

application of ifrs 9 contributes (in isolation or in combination with other factors) to 

increase the cyclicality of the real economy. 

Conceptually, under the expected credit loss approach in ifrs 9, the increase in credit 

losses at the onset of a downturn would stem from two sources. the first one would be 

closely linked to the evolution of the cycle and would likely be reflected in a significant 

increase in stage 3 exposures during downturns and in the variations in expected credit 

losses in normal times. in this case, the accounting standard would just reflect the evolution 

of the real economy, so procyclicality should not be the fundamental source of concern for 

3.2  tHe CyCliCal BeHaviour 

of tHe expeCted Credit 

loss approaCH in ifrs 9
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policymakers. the second one would imply the transfer of exposures from stage 1 to 

stage 2 (“cliff effect”), when banks consider that there has been a significant increase in 

credit risk, and could generate some undesired procyclicality if that transfer, in broad 

terms, occurs immediately before the onset of the financial crisis (in other words, if 

expected credit losses are not sufficiently anticipated).8 these two factors (anticipation of 

the downturn and trigger for significant increase in credit risk) would determine the size 

and likelihood of the “cliff effect”. while it could be argued that the concept of “significant 

increase in credit risk” is closely related to the real economy, there are, at least, two 

reasons which would justify these concerns from a financial stability perspective:

– as stated above, the capabilities of expected credit loss models to anticipate 

downturns should not be overstated, given the evidence from the recent global 

financial crisis. so, banks will most likely recognise a significant increase in 

credit risk very close to the real onset of the downturn and the amount of credit 

losses which can be effectively anticipated would then be limited.

– second, ifrs 9 provides banks with substantial discretion in the definition of 

triggers for a significant increase in credit risk and they may be confronted with 

misaligned incentives in this area. Given the negative consequences that the 

recognition of a significant increase in credit risk may have, in the short-term, 

for the profitability, capital position, share price and, ultimately, market value of 

a bank, management may be incentivised to define a high threshold in order to 

delay as much as possible this outcome (that would be similar to the evidence 

found by laeven and majnoni (2003) on the delayed recognition of impairment 

losses by banks). 

therefore, due to the lack of either forecasting capacity or incentives by banks, the majority 

of the exposures would be reclassified to stage 2 at the onset of the downturn. the “cliff 

effect” would also be affected by two important variables determining the credit portfolio 

of banks. 

the first of these variables is the maturity of credit exposures. in the extreme case of credit 

exposures with a maturity of one year or below, there will not be any “cliff effect”, since the 

lifetime expected credit losses will be the same as the 12-months expected credit losses. 

for longer maturities, the “cliff effect” is expected to be larger, reaching the extreme case 

of, for example, mortgages which typically have exposures over 20 years and which should 

go through several cycles in their lifetime. a substantial modification of the maturity of 

loans to avoid the potential costs of the “cliff effect” seems rather unlikely, as the long-

term financing of investment projects is at the core of banking business models. However, 

it cannot be excluded that banks adjust marginally the maturity of the loans they grant (in 

particular, corporate loans) or the pricing of loans with longer maturities, with the potential 

to increase refinancing risks among non-financial corporations. 

secondly, some sectors are more closely affected than others during downturns, 

being real estate a landmark example in this area [see Berman and pfleeger (1997) 

for a comprehensive discussion]. in this case, banks with borrowers in the sectors 

more sensitive to the cycle would be more affected than banks with borrowers in 

8 actually, estimates of the future evolution of the macroeconomic variables included in the expected credit loss 
models of banks will imply a certain degree of variability and procyclicality, even if there is not a transfer of 
exposures from stage 1 to stage 2 [see abad and suárez (2017) and Chae et al. (2018)].
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other sectors, as the former group of banks would witness a widespread deterioration 

of credit quality in their portfolios as the cycle also deteriorates. on the other hand, 

one benefit of the introduction of the expected credit loss model in ifrs 9 is that, in 

principle, it will make banks more aware of credit risk in their portfolios, avoiding 

concentration of exposures on sectors which may perform unfavourably in a 

downturn.

last but not least, procyclicality in the expected credit loss models according to ifrs 9 

may also arise from the use of pit pds and neutral lGds. the definition of these parameters 

in these terms ensures that they reflect as accurately as possible the evolution of the real 

economy, but they could also have undesired procyclical effects. that would be the case, 

for example, of a sizable recalibration of pds as a result of an unexpected change in the 

macroeconomic environment, which would affect all credit exposures in the balance sheet 

of banks. in this particular case and following the practical implementation of expected 

credit loss models by european banks, it is important to first gather information on how 

relevant the use of pit pds and neutral lGds is in terms of procyclical behaviour of 

expected credit loss models. 

in a situation where the expected credit loss model of an individual bank, in isolation, is not 

able to predict sufficiently in advance the downturn and that bank suffers a significant 

deterioration of its capital position derived from the credit losses it must recognise at the 

onset of a downturn, voluntary capital buffers would be the first line of defence against 

that deterioration. when they are not enough, the capital conservation buffer should, in 

principle, be able to absorb the amount of these losses, without hampering the provision 

of credit to the real economy. in these circumstances, there would be limitations to the 

distribution of dividends and bonuses, but the bank would continue to remain compliant 

with regulatory capital requirements and to function on a going concern basis. However, 

this does not automatically imply that, in these circumstances, the provision of credit to 

the real economy is not impaired.

in practice, the impact of the deterioration of the capital position of many banks can 

be more harmful for financial stability. first, banks may decide to contract credit to 

the real economy as a way to compensate the recognised credit losses, in an attempt 

to maintain stable their regulatory capital ratios. indeed, it has been widely 

documented in the academic literature that typically banks react to capital pressures 

with a reduction on assets and new lending [see, among others, Berger and udell 

(1994), peek and rosengren (1997), and mésonnier and monks (2015)]. furthermore, 

at the onset of a downturn, this phenomenon is expected to affect not only an 

individual bank, but rather the majority of banks, with different degrees of severity, in 

an economy. such scenario could create a feedback loop reinforcing the downturn, 

as the provision of credit to the real economy would be partially interrupted by banks 

ailing to maintain their capital positions, having thus a detrimental effect on financial 

stability. 

even a scenario where banks decide to consume their capital conservation buffer 

would also require some consideration from a financial stability point of view. the 

impact of a simultaneous absorption of the capital conservation buffer by a significant 

part of the banking system of an economy would, surely, negatively affect other parts 

of the financial system and financial stability, in general. in these circumstances, 

contagion to other parts of the financial system or to other countries should not be 

excluded.

3.3  reaCtion funCtion of 

Banks at tHe onset  

of a downturn
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the negative consequences of the widespread recognition of credit losses at the onset of 

a downturn would grant some reflection from a macroprudential angle. the next section 

will discuss possible policy measures to avoid such undesired outcome.

if not properly anticipated in pricing and previous reclassifications to stage 2, at the onset 

of a downturn, a material part of the credit portfolio of banks could be expected to shift 

from stage 1 to stage 2, increasing significantly the amount of credit losses to be 

recognised. these losses would add to those derived from the recognition of certain credit 

exposures as non-performing (or defaulted), under stage 3, which would just follow the 

evolution of the cycle in the real economy. Hence, at the beginning of a downturn, there 

would be a sizable increase of credit losses, with the possible effect of putting into question 

the capital position of banks.

among the range of available alternatives, when considering a policy response to that 

scenario, policymakers can decide to approach the issue by either (i) attenuating the impact 

of the credit losses on the capital position of banks, or (ii) requiring banks to hold additional 

capital buffers during good times, which they can then use to compensate for the credit 

losses when the cycle goes downwards. this decision by policymakers will define the most 

appropriate measures to be put in place. the following paragraphs will discuss in further 

detail each alternative.

policymakers can consider that they would like to ensure the flow of credit to the real 

economy, even at the onset of a downturn. one way of achieving this is by attenuating the 

impact of the credit losses derived from the expected credit loss approaches in ifrs 9 on 

the regulatory capital, through prudential adjustments.

typically, prudential regulators have defined prudential adjustments when they have 

considered that the treatment of certain items in the accounting realm was not fully 

compatible with the prudential objectives of prudential regulation. these are adjustments 

where the microprudential authorities introduce a conservative bias in terms of the impact 

of certain items on the regulatory capital position of banks. the most prominent example 

is provided by fair value gains and losses, which until recently were recognised in the profit 

and loss account of banks but were filtered out in the computation of the capital 

requirements [see european Banking authority (2013)]. Cash flow hedging is an example 

of the items currently subject to prudential adjustments. at the conceptual level, 

nonetheless, a prudential adjustment to address the cyclical behaviour of the expected 

credit loss approach in ifrs 9 could be perceived as less conservative than existing 

prudential adjustments, since it would imply a “relaxation” of the capital requirements in a 

downturn. from a macroprudential perspective, though, such adjustment would be 

conservative as it would be aimed at avoiding a contraction of credit to the real economy 

(a typical objective in macroprudential policy). 

in the current regulatory framework, prudential adjustments have been defined to 

address the differences between the accounting (calculated under ifrs 9 as of 1 

January 2018) and the regulatory provisions (calculated according to the framework 

by the Basel Committee on Banking supervision). regarding regulatory provisions, 

for banks following standardised approaches, general provisions are not considered 

when computing the amount of the exposure to which standardised risk weights will 

be applied, but specific provisions are. General provisions can be later added back as 

tier 2 capital, with a limit of 1.25% of the credit risk-weighted assets of the bank. in 

this case, the relevant question to answer is whether ifrs 9 impairments can qualify 

4  discussion of policy 
responses to the 
procyclicality of the 
expected credit loss 
approach in IFRS 9
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as generic provisions or are always considered as specific provisions [see european 

Banking authority (2017a), stating that all ifrs 9 provisions shall be considered 

specific]. the internal-ratings Based (irB) approach already envisages an expected 

credit loss model for the computation of credit losses, although different to that 

defined in ifrs 9 (see table 1 for a summarised description of the main differences). 

in the case of the regulatory regime, credit losses are computed always over a 12 

month horizon, pds are partially computed ttC and lGds are defined with a negative 

bias (downturn lGds). differences between the accounting and the regulatory 

provisions are treated asymmetrically, in the sense that, when the regulatory provisions 

are larger than the accounting provisions, the shortfall is deducted from Cet 1 capital, 

while, when regulatory provisions are lower than accounting provisions, banks can 

add back the excess accounting provisions as tier 2 capital, with a limit of 0.6% of 

credit risk-weighted assets. 

in the case of irB approaches, a theoretical comparison between the accounting and 

the regulatory regime may provide interesting insights. in normal times, when most of 

exposures should be allocated to stage 1 in the expected credit loss model of ifrs 9, 

regulatory provisions are expected to be larger than accounting provisions, on the 

basis of the higher regulatory lGds (downturn in opposition to unbiased) and higher 

pds (ttC pds should be higher than pit pds in that phase of the cycle). therefore, 

banks would recognise a deduction in their Cet1 capital on this basis. on the contrary, 

when the cycle turns downwards and many exposures are allocated to stages 2 and 3 

in expected credit loss models, accounting provisions would exceed regulatory 

provisions (expected credit losses would be calculated over a full lifetime horizon and 

pit pds should, in this phase of the cycle, be larger than ttC pds). Consequently, at 

this stage, the difference between accounting and regulatory provisions would be 

added back to tier 2 capital.

against this background, policymakers could consider the amendment of the existing 

prudential adjustments to adjust to the paradigm shift in the accounting realm. indeed, the 

current prudential regime was defined at a time when accounting standards were mainly 

using incurred loss models for the recognition of credit losses. that would be particularly 

the case of the regime for the standardised approach, which may require a considerable 
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revision [see Basel Committee on Banking supervision (2016) and european systemic 

risk Board (2017)].

nonetheless, while, in principle, the amendment of the existing prudential adjustments to 

attenuate the impact of credit losses on regulatory capital at the onset of a downturn may 

seem an adequate policy response, there are two important reasons which would advise 

against it.

first and foremost, the filtering of credit losses in the capital position of banks could be 

perceived as a weakening of the mandate given by the G20 in the aftermath of the global 

financial crisis, leading ultimately to the recognition of credit losses “too little, too late”, as 

in the past. indeed, such prudential adjustments could, at the extreme, insulate the capital 

position of banks from credit losses, sending a misleading signal to financial market 

participants and to the public opinion at large.

even if this strong argument did not deter policymakers for pursuing this avenue of work, 

a second reason calling for not implementing prudential adjustments would be 

complexity. there are already many voices stating that there is too much complexity in 

the banking system and, in particular, in banking regulation [see, among others, Haldane 

and madouros (2012)]. in that context, defining a prudential adjustment which is not 

perceived as circumventing the mandate given by the G20 and which takes into account 

the particularities of the credit portfolio of banks is likely to lead to a solution of increased 

complexity. on a related topic, the recently approved transitory arrangements for ifrs 9 

provide an illustrative example in this regard [see Council of the eu (2017)]. despite the 

call for simplicity by, among others, the european Banking authority [see european 

Banking authority (2017a)], the final text of the amendment in the Capital requirement 

regulation (Crr) is really complex and many market participants predict that, in practice, 

banks will ignore them in favour of a direct absorption of the expected credit losses in 

ifrs 9 (similarly to what happened with the transitory arrangements of Basel iii). to sum 

up, the definition of permanent prudential adjustments needed to reduce the procyclical 

effects of the expected credit loss approach in ifrs 9 might be particularly difficult and 

cumbersome, increasing the complexity already inherent in the expected credit loss 

approach of ifrs 9.

as an alternative to the attenuation of the procyclical capital impact of the impairment 

losses stemming from the expected credit loss approach, policymakers can decide to 

strengthen the capital of banks in good times, in order to prepare them for the substantial 

hit they will get at the onset of the next downturn. in this case, policymakers know that 

they cannot avoid the impact on the capital position of banks and simply prepare banks in 

advance, so that they can absorb that impact when it occurs. the nature of this policy 

would be countercyclical: calling for a strengthening of the capital ratios of banks in good 

times and accepting a decrease in capital ratios in periods of crisis.

in this sense, supervisory stress tests become important tools for micro and 

macroprudential authorities, as they allow them to assess the level of capitalisation of 

the banking sector and how it could absorb the related credit losses created in a 

hypothetical downturn. on the basis of the results of the supervisory stress tests, 

prudential authorities could consider individual or system-wide increases of the 

regulatory capital requirements of banks. to that end, ensuring a faithful and rigorous 

implementation of supervisory stress tests, including the definition of adverse scenarios, 

is of the utmost importance.

4.2  inCreasinG resilienCe 

of Banks
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among the new capital buffers introduced in Basel iii, two of them are particularly relevant 

for these purposes: the countercyclical capital buffer (CCyB) and the capital conservation 

buffer (CCB) [see european Banking authority (2016b) for a detailed discussion on them].

indeed, policymakers (macroprudential authorities in this case) could decide to actively 

use the CCyB, ensuring that banks build enough buffers to help them absorb losses 

without impairing the provision of credit to the real economy, when the downturn arises 

and the regulatory buffer is released. while the primary objective of the CCyB is to protect 

the banking sector against the consequences of excessive credit growth, it is acknowledged 

that, in downturns, the release of the CCyB should help to reduce the risk that the supply 

of credit is negatively affected by regulatory capital requirements, a fact which could 

ultimately hamper the real economy. 

the current framework for the CCyB gives a prominent role to the credit-to-Gdp gap for 

the activation and release of this tool [see Basel Committee on Banking supervision 

(2010)], but, at least, in the eu, allows for the consideration of other variables [see european 

systemic risk Board, 2014]. in this respect, recent decisions by macroprudential authorities 

in the united kingdom, lithuania and denmark to build up the buffer above 0%, even 

when the credit-to-Gdp gap remains negative, may hint at a certain shift in the approach 

by macroprudential authorities towards the CCyB [see financial policy Committee (2016), 

lietuvos Bankas (2017) and danmarks nationalbank (2017)]. in addition to some statistical 

undesired properties of the credit-to-Gdp gap [see, among others, lang and welz (2016)], 

some macroprudential authorities want to have the possibility to release a capital buffer in 

case a downturn comes unexpectedly and, consequently, have started to require the 

build-up of the CCyB before getting a signal from the credit-to-Gdp gap in that direction.

in what regards the CCB, this is a capital buffer which is fixed at 2.5% of Common equity 

tier 1 capital and which breach introduces limitations to the distribution of dividends and 

bonuses, while keeping the bank as a going concern. differently to the CCyB (which 

applies to all banks in a country and is under the control of the macroprudential authority 

in that country), the CCB works as an “automatic stabiliser” in the sense that it does not 

need a formal decision by any prudential authority for its release. it should then act as a 

first line of defence in case of significant erosion of the capital position of banks. in the 

context of the expected credit loss approach in ifrs 9, at the onset of a downturn, it is 

expected that several banks would simultaneously see a material deterioration of their 

CCB [see, for example, the results of the model by abad and suárez (2017)]. to avoid that 

banks cut lending rather than to breach their CCB (an action for which the management of 

a bank does not have any incentive), it is of the essence that microprudential supervisors 

make clear their expectation in what concerns the nature of the CCB and how it should 

evolve along the cycle. at the present moment, there is a widespread view in the financial 

markets that capital buffers constitute hard capital, putting pressure on banks not to 

release them (in line with the so-called “regulatory paradox”).9 that goes against the very 

nature of the CCB, which is precisely defined with the primary objective of being released 

in downturns, when banks realise substantial losses, allowing them to continue as a going 

concern and ensuring the provision of credit to the real economy.

9 the paradox has often been attributed to British economist Charles Goodhart: “the weary traveller who arrives 
at the railway station late at night, and, to his delight, sees a taxi there who could take him to his distant 
destination. He hails the taxi, but the taxi driver replies that he cannot take him, since local bylaws require that 
there must always be one taxi standing ready at the station”.
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the global financial crisis unveiled the limitations of incurred loss approaches for the 

recognition of bank credit losses. following the mandate from the G20, there has been a 

move, on a global scale, to expected credit loss approaches, which are likely going to lead 

to an earlier recognition of credit losses in downturns. since 1 January 2018, ifrs 9 

defines the expected credit loss model which european banks must follow in the recognition 

of credit losses.

while the move from incurred loss approaches to expected credit loss approaches brings 

substantial benefits from a financial stability point of view (derived from the timelier and 

fuller recognition of credit losses), several aspects of the expected credit loss approaches 

could have a sizable effect on financial stability and, thus, would call for the consideration 

of policy options in the prudential area. the paradigm shift in the accounting domain 

should ideally lead to a reflection on the regulatory and prudential domain.

under perfect foresight of future macroeconomic conditions, it is clear that the recognition 

of credit losses under ifrs 9 would occur in a less cyclical manner than in the past. 

However, the capability of any model to forecast future macroeconomic developments 

was severely put into question in the global financial crisis. this may explain, at least 

partially, for example, the reconsideration of the use of models for regulatory capital 

requirements (with the introduction of output floors or the compulsory treatment of certain 

exposures under the standardised approach).

therefore, policymakers should consider that ifrs 9 is not going to be applied in a world 

of perfect foresight, but, rather on the contrary, that expected credit loss models will be 

able to anticipate downturns only shortly before their occurrence. at the onset, there would 

be a significant increase in credit losses, which is expected to have negative effects on the 

profit and loss account of banks and, subsequently, on their regulatory capital position. in 

turn, banks may react, on a collective way, to this negative impact on their regulatory 

capital by reducing lending, since they may not be able to raise fresh capital at that 

moment, when they are in a downturn, and they may not be willing to release their CCB. 

this situation would justify the attention of macroprudential authorities, if macroprudential 

policy is conceptualised as “an effort to control the social costs associated with excessive 

balance sheet shrinkage on the part of multiple financial institutions hit with a common 

shock” [see Hanson et al. (2011)].

this undesired procyclicality may be attenuated by a robust implementation of the 

expected credit loss model in ifrs 9. in particular, high thresholds for a significant increase 

in credit risk, which would enlarge the “cliff effect” when exposures move from stage 1 to 

stage 2 should be avoided.10

in this regard, supervisory stress tests, if rigorously implemented, should provide important 

insights to micro and macroprudential authorities in their assessment of the level of 

capitalisation of the banking system and how banks would be able to absorb the credit 

losses emerging in a downturn, accounted for under the expected credit loss approach in 

ifrs 9. moreover, it may seem necessary from a financial stability point of view to 

implement policies oriented towards increasing resilience of banks, via, for example, 

setting a CCyB above 0% in normal times, and clarifying that cyclical capital buffers (CCyB 

but also CCB) are expected to be released when the cyclical evolution of the economy 

10 in extreme circumstances, this would entail a direct transfer from stage 1 to stage 3, since stage 2 exposures 
would be very near to stage 3 exposures.

5 Conclusions
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requires so and the CCB is expected to be consumed, at least partly, in response to 

potentially negative profits. at the same time, there should be a call for simplicity in the 

models and the enhancement and harmonisation of the information disclosed by banks to 

the public, as a mean to promote market discipline and benchmarking of modelling 

practices across the eu banking system.
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SOVEREIgN BONd-BACkEd SECURITIES AS EUROpEAN REFERENCE SAFE ASSETS: 

A REVIEW OF THE pROpOSAL BY THE ESRB-HLTF

a High-level task force (Hltf) of the european systemic risk Board (esrB) has recently 

put forward a proposal aimed to increase the supply of low-risk financial assets in europe 

through the securitisation of national euro area sovereign debt. this article reviews the 

proposal from different angles, including regulatory and financial stability considerations, 

as well as current market practices relevant to safe assets. we conclude that the proposal 

has some positive elements that would help to foster financial integration in the euro area, 

although it would also pose challenges related to financial stability in times of stress. all 

the pros and cons of the proposal should be properly accounted for if further steps are 

taken to develop this proposal.

low-risk or safe assets – typically in the form of debt issued by countries with low-default 

risk – are a cornerstone of global financial markets and regulations, playing a fundamental 

role in several areas [international monetary fund (2012)]. first, they can be pledged as 

collateral in derivatives markets and private and central bank repo agreements. second, 

the lower credit risk and higher liquidity that they offer compared to other assets allow them 

to play an outstanding role in prudential regulation. in fact, holdings of safe assets in 

banks’ balance sheets enhance their liquidity while containing the level of risk weighted 

assets. third, they are used to discount future cash-flows in the valuation of risky assets. 

last, they are used as a reliable store of value and to aid capital preservation in portfolio 

build-up. due to these properties, the availability of a sufficient amount of safe assets is 

key. this is especially the case during crises, when the absence of reliable sources of 

collateral may lead to severe disruptions in the functioning of financial markets. 

within the euro area (ea), the existence of such low-risk assets, as well as their availability 

in sufficient amounts, has triggered contentious discussions. the main reason behind 

these debates is the absence of a pan-european low-risk asset. instead, individual ea 

member states issue sovereign bonds with heterogeneous characteristics. these bonds 

are issued in the same currency – the euro – and they are treated as low-risk by prudential 

regulation and by the market, albeit with different degrees of confidence – depending on 

the issuing country – in the latter case. This different treatment by the market potentially 

generates an asymmetric distribution of low-risk assets across the ea.

the materialization of the financial and the sovereign debt crisis made evident that 

investors’ confidence on ea national sovereign debt can be easily broken when sovereign 

tensions appear in certain countries. this risk of fragmentation is being addressed at the 

european level through an ambitious set of proposals to further the economic and 

monetary union, including the significant steps already taken towards a Banking union 

and, at european union (eu) level, a Capital markets union. However, progress on a pan-

ea low-risk asset has been limited, mainly because of the risk of mutualisation that such 

an asset might involve. in this context, a High level task force (esrB-Hltf, for short) 

chaired by philip r. lane, Governor of the Central Bank of ireland, was set up in 2016 by 

the General Board of the european systemic risk Board (esrB) with the mandate to study the 

feasibility and practical considerations of a proposal by a group of academics to develop 

a european low-risk asset with no mutualisation of risk [Brunnermeier et al. (2011 and 

2016) and Brunnermeier et al. (2017)]. the outcome of the work by this esrB-Hltf was 

published on 29 January 2018 [esrB High-level task force on safe assets (2018)]. in this 

technical report, the original proposal has been transformed into a feasibility analysis of 

Abstract
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the denominated sovereign Bond-Backed securities (sBBs), whose senior tranche would 

meet the criteria to become the reference low-risk asset in the ea. it addresses a broad set 

of technicalities about the implementation, potential demand and risk profile of the different 

tranches or regulatory issues. throughout this discussion, the esrB-Hltf (2018) report 

also mentions several financial stability concerns related to the introduction of sBBs. 

However, its main focus is to study how to best develop a pan-ea low-risk asset with no 

mutualisation of risks, rather than whether such an asset would ultimately be desirable 

from a broader financial stability perspective.

this article reviews the work conducted by the esrB-Hltf (2018) in order to highlight and 

discuss the main challenges for the development of sBBs from a broad financial stability 

perspective, as well as the benefits and potential costs that it might generate. the 

challenges may come from different sources, such as regulatory obstacles linked to the 

introduction of a totally new “lab-engineered” asset. when we discuss the benefits and 

costs in our analysis, we will pay especial attention to the valuable gained experience in 

the last european sovereign debt crisis. in this sense, we believe that analysing this 

proposal under the light of the painful spanish experience during the last crisis may be 

particularly useful. as is well known, spain has undergone a severe economic and banking 

crisis coupled with a sovereign crisis. Hence, an unavoidable question from our perspective 

is how the existence of sBBs would affect the likelihood and severity of events of a similar 

nature in the future.

the rest of the paper is organized as follows. section 2 describes the assembling process 

of sBBs. section 3 studies the properties of low-risk assets and whether the senior 

tranche would meet those features. section 4 addresses the differences between sBBs 

and standard securitisations, and their regulatory treatment. section 5 describes the 

sovereign-bank nexus, and analyses how it might be mitigated by the introduction of 

sBBs. the impact of sBBs on financial stability and on the availability of collateral is 

addressed on sections 6 and 7, respectively. section 8 concludes.

sBBs are defined as claims on a portfolio of sovereign debt issued by eu member states, 

as the result of a securitisation process. in this section, we sketch the issuance and 

payment process of sBBs. 

scheme 1 summarizes the sBBs issuance process in two main steps. first, a public or 

private entity (“the arranger”) would assemble the cover pool, which consists of sovereign 

debt issued by participating eu member states. once the pool has been assembled, the 

arranger would sell this pool to a bankruptcy remote entity (“the issuer”), which would 

issue asset-backed securities (sBBs) to finance the acquisition of the sovereign debt 

portfolio. esrB-Hltf (2018) proposes that sBBs are structured in three tranches with 

different degrees of seniority: senior, mezzanine and junior. 

these tranches would be sold to investors with potentially different risk appetites. these 

investors (sBBs holders) would receive regular fixed or floating payments, funded by the 

cash-flow received from the cover pool in a waterfall process. that is, at every payment 

date, investors who hold the senior tranche (i.e., the highest ranking tranche) would have 

preference over others to receive their due payments in the first place with the available 

cash-flow. the mezzanine holders would get paid next and, finally, the remaining cash-

flow would be used to pay to the junior tranche holders. the waterfall payment process 

guarantees that different tranches embed different risks. the exact risk level depends on 

the relative thickness of the different tranches and the correlation between the assets in 

2 What are SBBS?
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the cover pool. according to esrB-Hltf (2018), a 70%-thick senior tranche would have 

risk characteristics similar to the lowest-risk eu sovereign bonds (i.e., the German Bund), 

even during stress periods. in addition, a 20%-thick mezzanine tranche could be purchased 

by relatively conservative investors with mandate restrictions, while a 10%-thick junior 

tranche would be marketed to high-yield investors. esrB-Hltf (2018) emphasises that, 

ideally, banks would mainly buy the safest tranche (i.e., the senior tranche), leaving the 

lower tranches to other investors.

Before further proceeding with our analysis, the composition of the cover pool should be 

clarified. according to esrB-Hltf (2018), the cover pool would consist of eligible euro-

denominated central government debt instruments issued by participating eu member 

states. this definition allows for the possibility that euro-denominated sovereign debt from 

eu member states whose currency is not the euro is included in the pool. However, this 

would add additional risks to the underlying portfolio, most notably exchange rate risk. in 

fact, all the empirical computations carried out in esrB-Hltf (2018) are based on the ea 

countries only. thus, for the sake of simplicity, this article focuses on the impact of the 

sBBs at the ea level. in practical terms, the national debt of each ea country in the cover 

pool would be proportional to the size of its economy. this would be operationalized by 

using the european Central Bank (eCB) capital key as a reference to determine the share 

assigned to each national sovereign debt in the pool.1 finally, this weighting scheme is 

adjusted to accommodate member states with very little outstanding debt.

this section pays attention to the features that make low-risk assets particularly valuable, 

and then analyses whether sBBs would meet those features. low-risk assets are more 

demanded to the extent that they satisfy the following features: i) low liquidity risk, such 

that they can be converted into cash quickly and with minimal impact to their price; ii) low 

volatility, so that their value remains relatively stable over time; iii) low default risk, in such 

a way that they embed a negligible credit risk even under stress episodes. in addition to 

the previous characteristics, which are objective and measurable, low-risk or safe assets 

have additional intangible attributes that are also appreciated by investors. specifically, 

simplicity and transparency are highly valued. moreover, the fact that the instrument is 

1 the eCB capital key is defined as a function of Gdp and population of each member state, and revised every 
five years.

3  SBBS and low-risk 
assets
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issued by a government is also relevant, especially for those countries with better 

reputation for their fiscal discipline or the independence of their legal system. 

as esrB-Hltf (2018) convincingly argues, sBBs can be designed to comply with the set 

of more objective characteristics described above. ensuring a sufficiently low liquidity risk 

would perhaps be the most difficult property to be achieved, since it might require the 

issuance of sBBs to achieve a minimum critical mass. nevertheless, this might be solved 

more easily than the challenges that should be addressed to confer sBBs some of the 

intangible properties that we have described. to begin with, the construction of sBBs 

through a securitisation process would make these products more complex than national 

sovereign debt. furthermore, sBBs would be the result of the aggregation of debt from 

governments with different degrees of reputation among market investors. the negative 

effects of this diversity might be counterbalanced if sBBs could benefit from some sort of 

european official seal. for instance, the initial name proposed by Brunnermeier et al. (2011), 

European Safe Assets, might have sounded as more reliable for investors. However, the 

explicit use of the term ‘european’ may not be agreeable for political reasons, as it might 

be misinterpreted as an open door to european support and mutualisation. thus, although 

the tranching scheme of sBBs can mechanically generate a “super” safe asset, the lack 

of those intangible attributes cast some doubts on the potential usability of the senior 

tranche of sBBs as the reference low-risk asset in the ea. these additional elements were 

also mentioned by financial stakeholders, during contacts conducted by the esrB-Hltf. 

for these reasons, they would favour a public entity issuing sBBs and providing some 

form of public guarantee.2 

in this context, one may wonder whether senior sBBs would be better suited to become 

the ea-wide safe asset than other alternative proposals. for example, in november 2011 the 

european Commission published a Green paper on possible options to finance public 

debt through stability Bonds. the paper does not provide a closed-form for these bonds. 

instead, it offers different options depending on the degree of substitution of national 

sovereign debt and the nature of the underlying guarantee: i) full substitution by stability 

Bonds of national sovereign debt, with several joint guarantees; ii) partial substitution by 

stability Bonds of national sovereign debt with several joint guarantees; iii) partial 

substitution by stability Bonds of national sovereign debt with several, but not joint, 

guarantees. Contrary to the sBBs, the stability Bonds would have all the intangible 

attributes to become safe assets although they would pose other challenges, most notably 

some mutualisation risk.

sBBs might have more interesting properties from the perspective of diversification. 

Buyers of sBBs tranches would automatically gain exposure to sovereign debt from the 

whole ea, rather than just a single country. this would make the ea closer to the us. 

investors in us federal bonds are backed by the ability of the us federal Government to 

collect taxes, which in turn depends on economic activity at the different us states. the 

situation with sBBs would be relatively similar, except for the fact that sBBs would be 

backed by different, and imperfectly coordinated, fiscal systems instead of just one. 

another similarity with the us would be the fact that the degree of diversification in terms 

of credit risk might be small. the diversification benefits earned from pooling sovereign 

debt issued by the 19 ea countries is very limited. portfolio weights are very concentrated 

on a handful of countries. according to esrB-Hltf (2018), four countries (Germany, 

france, italy and spain) would account for more than 77% of the cover pool of sBBs. 

2 see pages 103 and 109 of the esrB-Hltf (2018), volume ii.
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furthermore, the increasing integration among ea countries makes it highly likely that they 

will be subject to the same shocks susceptible of generating sovereign tensions in the 

future. in this sense, since the beginning of the ea, sovereign debt yields have tended to 

converge, albeit with large reversals during the sovereign crisis. in this vein, Baele et al. 

(2004), ehrmann et al. (2011), among others, document a strong convergence in the 

government bond markets of ea countries, where the adoption of a common monetary 

policy is found as the main driver of such convergence. ehrmann and fratzscher (2017) 

find a co-movement among all ea sovereign bond yields before the crisis and a widespread 

fragmentation during the european crisis. in addition, they find a general absence of 

contagion among the stressed countries, with the exception of italy and spain. 

the main difference between sBBs and standard securitisations lies in the cover pool. 

standard securitisations typically assemble an underlying portfolio of opaque and non-

liquid banks’ assets, such as banks’ loans. in fact, the goal of traditional securitisations is 

precisely to convert a pool of illiquid assets into liquid securities. in contrast, sBBs would 

consist of liquid securities covered by liquid and transparent sovereign debt. this makes 

sBBs totally different from the currently existing securitisations, since the underlying 

portfolio of sBBs would be constructed on a set of well-known and tradable instruments. 

despite these differences, sBBs would be treated in prudential regulation as a traditional 

securitisation product, which is rather punitive (compared to the prudential treatment that 

would apply to the pool of underlying assets) due to the complexity and the lack of liquidity 

of traditional cover pools. this would make the senior tranche of sBBs unattractive for 

banks. under the current treatment of sovereign exposures, ea sovereign bonds are not 

subject to either capital or concentration charges. in this setting, it would be much cheaper 

in terms of capital for banks to invest in a diversified portfolio of sovereign bonds than in 

senior sBBs. this fact would justify the creation of an ad-hoc regulation for sBBs in order 

to ensure that the capital requirements imposed on senior sBBs are not higher than those 

imposed on the underlying sovereign bond portfolio. 

nevertheless, the creation of sBBs and their gradual implementation could alter the 

liquidity and transparency of the sovereign debt markets. first, the liquidity of sovereign 

debt could decrease due to the buy-and-hold strategy implicit in the construction of 

sBBs. that is, once the issuer of sBBs buys the cover pool, it holds the portfolio on its 

balance sheet, and those assets do not come back to the market. in this setup, the scale 

achieved in the issuance of sBBs would determine the liquidity of the sovereign debt 

markets. esrB-Hltf (2018) proposes a limited scale. for the steady state, the proposal 

contemplates a maximum market size of €1.5 trillion.3 in the case of spain, whose indicative 

portfolio weight in the cover pool would be 12.56%,4 the amount of national sovereign 

debt involved would be around €188 billion at most (around 16% of the spanish Gdp). 

However, if sBBs were launched to create a truly ea-wide low-risk asset, a larger volume 

might be required. with this goal in mind, Brunnermeier et al. (2017) envisaged the 

securitisation of ea sovereign bonds amounting to up to 60% of national Gdps. in this 

much more ambitious scenario, the risk that sBBs could hamper the price formation of 

national sovereign debt instruments, and decrease their transparency, would be much 

more apparent. 

3 the rationale of this limit is the constraint imposed in the eurosystem’s public sector purchase programme, under 
which the eurosystem shall not buy more than 33% of a country’s total outstanding debt.

4 this number is the result of adjusting the eCB capital key of spain (currently 8.84%) to accommodate member 
states with very little outstanding debt.

4  Regulatory treatment 
of SBBS
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the magnitude of the impact of sBBs on the liquidity of the underlying sovereign bonds 

would also depend on how the cover pool is assembled. esrB-Hltf (2018) contemplates 

the possibility of a public sector arranger, as well as multiple private sector arrangers, 

simply stating the pros and cons of each alternative. these arrangers could either purchase 

sovereign debt in primary or secondary markets. each option would entail different effects 

on the liquidity of the sovereign debt market. for instance, multiple private arrangers 

buying sovereign debt in either the primary or secondary markets might, a priori, be less 

disruptive on price formation than a single large public arranger purchasing sovereign debt 

in the primary market. However, as previously mentioned, a unique public arranger might 

be preferred by investors, and it would better ensure the homogeneity of all the sBBs 

traded in the market.

eventually, sBBs would coexist with national sovereign bonds and might affect their 

properties. in this context, the justification in favour of a specific regulation for sBBs that 

would put them on an equal footing with respect to national sovereign debt would need to 

be revisited ex-post. for its rationale to hold,5 the cover pool would need to remain a set 

of liquid and transparent instruments after the introduction of sBBs. 

the combination of banking and sovereign tensions in some countries in the last crisis, 

especially in the ea, sparked an intense debate on the so-called sovereign-bank nexus. in 

this section, we study this nexus and analyse how it might be affected by the introduction 

of sBBs.

the sovereign-bank nexus is the term employed by many analysts to indicate that there is 

a special relationship between banks and sovereign debt. this relationship is considered 

special because banks hold significant amounts of sovereign bonds. according to the 

esrB-Hltf (2018), ea banks hold 21% of ea general government debt, compared to 5% 

held by ea non-financial firms. this feature is shared with other financial institutions, such 

as insurance companies (holding 17% of ea government debt) or investment and pension 

funds (11% and 3%, respectively), but the larger size of the banking sector and the central 

role played by the banking system in the economy make the nexus with banks particularly 

relevant. furthermore, banks’ sovereign exposures are generally tilted toward domestic 

sovereign debt (i.e., debt from the country or countries in which banks operate), a feature 

known as “home-bias” in sovereign exposures. once again, this home bias tends to be 

shared with other financial institutions. Home bias is also an issue of concern for some 

commentators, especially home bias within the ea. ideally, as it has been argued, no 

national bias should be observed in a fully integrated monetary union.

some analysts emphasise the negative aspects of the sovereign-bank relationship. in 

particular, they emphasise that banks’ domestic sovereign exposures are a means through 

which sovereign tensions can be transmitted to the banking system. in their view, these 

problems are exacerbated by the current regulatory treatment of sovereign exposures, 

which imposes no capital charge and no concentration limit on banks’ sovereign debt 

holdings. they believe that this treatment may be crowding out financing to the private 

sector.

5 that is, the justification for a specific regulation for sBBs is that both the underlying bonds and the sBBs remain 
liquid and easily tradable in the markets. if this condition is not satisfied, then sBBs would become much closer 
to traditional securitisations, and the usual regulatory treatment of these latter products might be much more 
appropriate.

5  Sovereign-bank nexus
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despite this gloomy view of the sovereign-bank nexus and home bias, it can be noted that 

these features also entail some positive aspects for financial stability. for example, during the 

last crisis domestic investors from countries under sovereign stress (and, notably among 

them, banks) stepped in by increasing their exposures to domestic sovereign debt as 

foreign investors left those markets. this contrarian investment strategy actually had a 

stabilising role, by limiting the centrifugal forces that drove the ea close to breaking up 

[Castro and mencía (2014)]. it is questionable that this phenomenon has been limiting 

access to credit of viable private investment projects. in practice, those projects may be 

quite scarce in a crisis context. it is also questionable that there are not fundamental 

reasons for some degree of home-bias in the euro-area, especially in extreme events in 

which investors still fear market fragmentation and the continuity of the ea itself. moreover, 

it can also be argued that the sovereign-bank nexus is not limited to sovereign debt 

holdings. eventually, sovereign tensions generally reflect problems in economic activity, 

which hit banks through non-sovereign exposures as well. in fact, angelini, Grande and 

panetta (2014) show that a sovereign-non-financial-firms nexus also exists. finally, it is 

unclear that even a fully integrated monetary union would generate the conditions for a 

perfect diversification of sovereign debt holdings, as national sovereign bonds would be 

likely to retain different characteristics. perhaps for all these reasons, the Basel Committee 

on Banking supervision (BCBs), which in 2015 set up a High-level task force to review 

the global standards on the regulatory treatment of sovereign exposures and recommend 

potential policy options, has not reached a consensus to make any change [BCBs (2017)].

the introduction of sBBs might affect certain aspects of the bank-sovereign nexus. one 

of these aspects would be home-bias. sBBs would be by construction diversified across 

ea countries. Hence, if banks shift their sovereign portfolios toward sBBs (ideally, mainly 

the senior tranche), their home bias would be automatically reduced. However, the 

incentives for such a move might depend on the regulatory treatment of SBBS (see Section 4), 

and indirectly on the treatment of sovereign exposures. a stronger incentive to hold sBBs 

in banks’ portfolios might arise if a consensus is reached on a reform of the regulatory 

treatment of sovereign exposures. esrB-Hltf (2018) explores several reform alternatives, 

including the current situation, the introduction of a flat risk-weight, a risk-weight 

proportional to credit risk (measured by credit ratings) and a concentration charge growing 

with the ratio of sovereign bond holdings from a single issuer to capital. the main result is 

that the concentration charge scheme would offer the strongest incentives in favour of the 

senior tranche of sBBs, due to their diversification properties. although the scenarios are 

similar in spirit to those considered by BCBs (2017), in practice the numbers on which 

each policy option is calibrated are different. for instance, the concentration charges are 

more severe in esrB-Hltf (2018) than in BCBs (2017). Hence, the potential incentives 

generated by a reform of the regulatory treatment of sovereign exposures might in practice 

be smaller. in any case, as esrB-Hltf (2018) notes, such a reform should only be 

evaluated on its own merits, and not as a means to improve the appeal of sBBs.

in this section, we address one of the main motivations for the introduction of sBBs, 

which would be their impact on financial stability. let us start our analysis in “normal 

times”, under which no ea country would be suffering sovereign tensions. in this context, 

let us assume that sBBs are successful, so that banks from all ea member states choose 

to fully substitute their holdings of domestic sovereign debt for sBBs. in parallel, other 

investors become regular buyers of the lower tranches. it is clear that this situation would 

constitute an improvement in terms of diversification and de-risking. to begin with, ea 

banks would effectively become more european, rather than purely national banks, by 

diversifying their holdings of sovereign debt across the ea. in addition, holding only the 

6  SBBS and financial 
stability
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senior tranche of sBBs would shield them from the direct impact of sovereign stress in a 

subset of ea countries, although the indirect impact through other components of the 

balance sheet would remain. Hence, banks would be better diversified and prepared to 

withstand sovereign shocks, as least from a partial equilibrium perspective.

nevertheless, sovereigns are exposed to shocks of different nature that may materialize 

in crisis periods. when that occurs, sBBs might amplify the initial shock and hamper 

the recovery efforts. thus, from a general equilibrium perspective, the benefits of the 

introduction of sBBs might be less clear once a sovereign crisis arrives. note that, 

according to the esrB-Hltf (2018) report, only liquid national sovereign debt with access 

to the markets would be eligible to enter the cover pool of sBBs. in this setup, market 

concerns about a particular country might actually impair that country through a kind of 

self-fulfilling prophecy. specifically, market fears about the sustainability of the debt of an 

ea country might damage its access to the markets. in turn, this might make the sovereign 

debt of this country ineligible for the cover pool of sBBs. this would suddenly leave the 

country without the possibility to channel part of its debt through sBBs, and force it to 

drastically increase its issuance of sovereign debt outside the pool of sBBs, precisely at a 

moment in which investors are less willing to buy it. if sovereign tensions were due to 

fundamental reasons, this might not be a totally undesirable outcome. However, if these 

tensions were only due to temporary liquidity or market-fear problems, then the situation 

would be different. in this latter case, it is not clear who would be willing to act as contrarian 

investors in order to stabilise the market. we must remember at this point that domestic 

banks would no longer be regular buyers of national sovereign debt. it would remain to be 

tested whether they would suddenly return to act as contrarian investors, since the starting 

point would be completely different.

in addition, there would be other effects worth considering. if investors perceive a risk of 

contagion to other countries, then the demand for the mezzanine and junior tranches 

might be impaired. as a consequence, it might become more difficult to issue sBBs under 

this stressed situation, since the three tranches must be sold in order to avoid mutualisation 

risk. in turn, an irregular issuance of sBBs, or even an irregular cover pool continuously 

changing as countries leave it when they face problems, might make sBBs less useful as 

a reference low-risk asset. lastly, for similar reasons, the amount of collateral coming from 

sBBs might also change in a procyclical fashion, a feature that is at odds with the expected 

behaviour of safe assets. 

all in all, sBBs might, a priori, provide valuable benefits in normal times. By fostering more 

integration across the ea, they might indirectly generate more market-driven fiscal 

discipline on national ea governments. this might be the strongest benefit of sBBs on 

financial stability, as this effect could make systemic crises in the ea rarer events. However, 

once a systemic crisis arrives, the presence of sBBs might undermine the efforts to absorb 

the shock.

as previously discussed, safe assets are usually pledged as collateral in derivatives 

markets and private and central bank repo agreements. in fact, government bonds are the 

most common type of collateral in the repo market. according to the international Capital 

market association (iCma) survey of the european repo market, government bonds 

account for about 86% of eu-originated repo collateral. 

a repo agreement is the sale of a security together with an agreement for the seller to buy 

back the security at a later date. scheme 2 sketches the process of a bilateral repo 

7 SBBS as collateral
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agreement. at the start of the transaction (time t), one party (the “seller”) sells an asset (the 

collateral of the operation) to another party (the “buyer”) where the purchase price is fixed 

by the risk-adjusted value of the collateral. indeed, the seller commits to buy the asset 

back at a pre-specified price (purchase price plus an interest) on a pre-specified future 

date (time t + n). If the seller defaults during the life of the repo, the buyer (as the new 

owner) can sell the asset to a third party to offset the incurred loss. 

for repo sellers, a repo offers a cheap and plentiful source of funding. about 72% of repo 

transactions in the ea are conducted via Central Counterparties (CCps) [eCB (2015)]. CCps 

administer the transactions and the collateral, and carry out active collateral management in 

order to provide a robust level of protection. among other tools, CCps settle the risk-adjusted 

value of the collateral by means of haircuts/initial margins to account for unexpected losses 

that the buyer in a repo may face due to the difficulty of selling the collateral in response to a 

default of the repo seller. Haircuts/initial margins are not time-invariant, but they react to 

different risks in the underlying collateral securities such as market liquidity risk or default risk 

[see iCma - european repo Council (2012)]. in practice, this means that the markets determine 

for each asset which part can be considered as a low-risk asset.

in principle, it might appear that the introduction of sBBs would largely expand the supply 

of low-risk assets. in practice, though, this will not necessarily be the case. as we shall 

see, under pretty sensible assumptions the market-based identification of the low-risk part 

of each national sovereign bond ultimately may provide a larger amount of low-risk assets 

than an analogous approach with the same nominal amount of sBBs. in this section, we 

illustrate how the creation of sBBs might decrease the available funding in the repo market. 

in particular, we compare the purchase price (i.e., the cash received by the repo seller) that 

can be obtained by using as collateral a pool of sovereign bonds with the purchase price 

that would be obtained by using the same nominal amount of sBBs instead. in this second 

case, the underlying pool of sovereign bonds would be identical, but it would be used under 

the form of a securitisation, with three different tranches. the countries involved and their 

weights on the pool are taken from esrB-Hltf (2018). for the sake of simplicity, we 

assume a uniform portfolio of bonds with 5-year maturities. we use the publicly available 

haircuts from lCH, one of the largest CCp in europe, for this maturity.6 

6 https://www.lch.com/risk-collateral-management/ltd-collateral-management/ltd-acceptable-collateral.

SOURCE: Authors.

HOW A BILATERAL REPO WORKS SCHEME 2

Period: t

Collateral Worth € X

Period: t + n

Collateral Worth € X

Seller Buyer

Cash € (X – haircut )

Cash € (X – haircut ) * (1 + interest)
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table 1 shows the purchase price that would be obtained from these two alternative 

sources of collateral. since the final treatment by the CCps of the senior and non-senior 

tranches (mezzanine and junior) is unknown ex-ante, we assume that it would be consistent 

with the credit loss simulations reported in the esrB-Hltf (2018). specifically, we pair 

each tranche of the sBBs with the ea country whose credit losses are most similar to 

those of that tranche in the simulations. as a result of this exercise, we assume that 

the senior tranche would have the same treatment in terms of haircuts as Germany, the 

mezzanine tranche would receive the same treatment as italy and the junior tranche would 

receive the same treatment as portugal. as of 30 october 2017, the last updated date, 

lCH does not accept as collateral bonds from Cyprus, estonia, Greece, latvia, lithuania, 

malta, portugal, slovakia and slovenia, which account for the 7.72% of the pool. thus, if 

portuguese sovereign bonds cannot be used as collateral, by analogy, the junior tranche 

of sBBs would not be used either. as a consequence, the funding obtained by using a 

portfolio of sovereign bonds of €100 worth is around €83.36, whereas the funding that 

would presumably be obtained using the same amount of sBBs would be around €82.10. 

that is, the introduction of sBBs would reduce the post-haircut value of the collateral by 

close to 1.5%. although this difference is small, it clearly shows that the introduction of 

sBBs might eventually result in a similar or even slightly smaller supply of low-risk assets 

for the market, contrary to what one might a priori expect. 

SOURCE: Authors’ calculations.

Collateral haircuts 
to meet initial margin 

5y - LCH (%)

Collateral worth
€100

Collateral haircuts 
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the intuition behind these results is as follows. CCps perform active collateral management 

adjusting the haircuts/initial margins to different risks. under the current haircuts, 7.72% of 

the total pool of sovereign bonds cannot be used as collateral. the remaining 92.28% of the 

pool is subject to haircuts that range from 7.25% to 14.38%. indeed, more than half of 

the pool is subject to the 7.25% haircut. in contrast, under the sBBs scenario, 10% of the 

collateral would be non-eligible, while the 70% senior tranche of the collateral would have 

a haircut of 7.25%, and the 20% mezzanine tranche would be subject to a 14.13% haircut. 

indeed, the mezzanine tranche would have to benefit from a haircut of 7.38% at most so 

that sBBs would be able to increase the availability of low-risk assets for collateral use. 

this number is far below the 14.13% haircut that would correspond to the mezzanine 

tranche according to its risk. using lCH data, a 7.38% haircut for the mezzanine tranche 

would be similar to the one currently applied to sovereign debt from luxemburg, one of the 

lowest haircuts in the ea. Hence, a 7.38% haircut would be very unlikely to be applied to 

the mezzanine tranche, as it would be incompatible with the risk level of this tranche. this 

shows that, in a context of active collateral management, the potential benefits of having 

a “super” safe asset might not compensate the fact that part of the portfolio might become 

non-eligible.

in this paper, we review the proposal of esrB-Hltf (2018) to develop a market of 

sovereign Bond-Backed securities (sBBs). sBBs would result from the securitisation of a 

cover pool of ea sovereign bonds, whose weights would be given by the eCB capital key. 

this idea derives from a former proposal by Brunnermeier et al. (2011 and 2016) and 

Brunnermeier et al. (2017), whose original denomination was european safe assets. in 

contrast to the original proposal, the securitisation process of sBBs would contemplate 

three different tranches (senior, mezzanine and junior) instead of just two, in order to better 

target the different types of investors available in the market. ideally, banks would mainly 

be holders of the senior tranche. this would ensure the diversification of their sovereign 

exposures across the ea, reducing the so-called home-bias and de-risking their portfolios, 

since the lower tranches should be primarily bought by other investors. importantly, this 

proposal takes particular care to avoid mutualisation risk between ea countries.

we analyse to what extent sBBs could be qualified as low-risk assets. one of the 

motivations for their introduction are concerns about the scarcity of low-risk pan-ea 

assets. in this sense, the senior tranche of sBBs might achieve a credit-risk status similar 

to those of the safest ea countries, such as Germany. However, there might be a trade-off 

between ensuring sufficient liquidity for sBBs, and maintaining the liquidity of the 

underlying sovereign debt. a difficult equilibrium should be achieved to maintain both, and 

this would likely require the volume of sBBs to be capped at relatively modest levels. 

likewise, it would remain to be assessed whether sBBs would be able to benefit from 

other intangible features that typically characterise low-risk assets. lastly, according to 

our own analysis based on market driven haircuts on sovereign debt, sBBs might not 

change the level of low-risk assets available for collateral use.

in addition, we study regulatory aspects related to sBBs. the regulatory treatment of 

securitisations would heavily penalise the acquisition of sBBs by banks, since this 

regulation was not designed for securitisations of liquid and tradable assets. Hence, the 

introduction of a new specific regulation for sBBs would be needed as a starting point. in 

parallel, a change in the treatment of sovereign exposures in banks’ portfolios might also 

affect the incentives to hold sBBs. However, we argue that such a change should only be 

evaluated on its own merits, and not as a way to foster a new experimental market for 

sBBs. 

8 Conclusions
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finally, we study the role that sBBs might play on the sovereign-bank nexus and on 

financial stability in general. on the positive side, sBBs might improve diversification and 

de-risking in normal times, if banks decide to rebalance their portfolio towards the senior 

tranche of these new assets, instead of keeping their domestic sovereign debt holdings. 

indirectly, this would improve ea financial integration and might create incentives for more 

fiscal discipline among ea member states. the combination of these positive elements 

might reduce the likelihood of another sovereign crisis. However, once such a crisis occurs, 

the presence of sBBs could induce potential additional difficulties due to some of their 

properties. all in all, we conclude that sBBs contain some interesting aspects to improve 

financial integration and de-risking in the ea, assuming that banks would be interesting in 

buying sBBs, especially the senior tranche. However, their impact during sovereign stress 

events might undermine the efforts to absorb the shock. the last sovereign crisis is a good 

reminder of the potential dangers that systemic events may represent for the ea. Hence, 

all the elements related to the introduction of sBBs should be cautiously examined if the 

proposal makes further progress in the european policy agenda.
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THE RISk OF CLImATE CHANgE FOR FINANCIAL mARkETS ANd INSTITUTIONS: 

CHALLENgES, mEASURES AdOpTEd ANd INTERNATIONAL INITIATIVES

the 2015 paris agreement acknowledged the need to mobilise financial flows towards 

investments supportive of a low-greenhouse-gas-emissions economy and that are 

environmentally beneficial, what is known as “green finance”. the article explains the 

debate on the new demands climate change places on the financial system as a whole and 

on the banking system in particular, so that they may join the fight to minimise damages 

and support preventive initiatives. an analysis is made of the extent to which the financial 

markets and banks acknowledge and act in consequence of the risks to which climate 

change exposes them. the main national and international measures geared to improving 

the perception of climate risk and to helping financial markets and intermediaries identify 

green projects are also reviewed. the authors conclude that climate change has not been 

fully taken on board by the financial sector and they identify several obstacles preventing 

the mobilisation of funds for green projects, although the overall assessment at the 

international level reveals favourable developments in this respect.  

Combating climate change is one of the most pressing issues on the political agenda of 

countries and international organisations. after several international conferences on 

climate change sponsored by the united nations, the paris conference of 2015 set clear 

objectives shared by virtually all nations to prevent a global temperature rise and to ensure 

sustainable economic development. the paris agreement sets out a number of specific 

goals in article 2, including: to prevent the earth’s temperature from rising by more than 

2ºC compared with pre-industrial levels; to increase the economy’s adaptability to the 

adverse impacts of climate change; to foster development with low greenhouse gas 

emissions; and to encourage financing for the investments required to support sustainable 

economic growth. 

Compliance with these objectives is instrumented through different national plans (the so-

called National Development Goals or ndGs), which have common elements and principles 

but must be adapted to the specific circumstances of each country depending on, for 

example, its sources of energy or its level of development. the degree of compliance with 

these plans shall be reviewed periodically. these plans comprise different measures and 

instruments which include establishing a price for carbon dioxide emissions, incentives to 

develop or improve renewable energy production, the development of carbon sinks, 

promoting civic education to encourage energy saving or redesigning mobility in cities. 

to achieve these goals, it is essential for funds to be mobilised to support the necessary 

investments. therefore, the financial sector will have to play a crucial role. in fact, the paris 

agreement explicitly mentions financial flows in its articles. the financial sector’s role not 

only relates to its capacity to channel and act as intermediary for the financial resources 

required to transform the productive structure of the economy, but also involves identifying 

and assessing risks, which is of utmost importance when creating incentives for the various 

agents to adopt investment and production decisions that are in keeping with the 

environmental objectives agreed on by virtually all nations.

in this regard, it is not surprising that while public authorities develop their energy transition 

plans, the financial community is beginning to pay closer attention to the creation of 

instruments aimed at investments that are compatible with a sustainable economy. there 

is also an increasing interest in the ways in which the economic risks brought by climate 

Abstract

1 Introduction 
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change can be measured and identified. it is important to note that these risks entail not 

only the financial damage associated with natural disasters related to climate change 

(known as physical risk), but also the costs that certain companies may incur under 

tougher environmental legislation which, for example, penalises the carbon footprint of 

production, known as transition risk (see section 2.1).

the banking sector is also affected by this trend, in a number of different areas. first, after 

the great financial crisis, the banking sector has showed higher concern for risks related 

to corporate social responsibility, among them environmental risks. therefore, as has 

occurred in other sectors, it has started to focus on instruments for investments that are 

compatible with a more sustainable economy. it is also becoming more concerned about 

measuring and identifying the exposure of its assets to climate-change related risks. 

lastly, as in other sectors, banks must review the information they publish periodically, so 

that investors and analysts can assess each institution’s progress in mitigating these risks. 

this article aims to review the main changes taking place in the financial sector as a result 

of the transition towards a more sustainable economy, and the main initiatives being 

discussed in the private and public sectors, at national and international level, focusing 

particularly on europe. thus, in section 2, the different climate change risk categories are 

defined, paying particular attention to the transition or carbon risk. the article goes on to 

address the question of whether the markets, investors, and especially the banks are 

factoring in climate risks in their financing and investment decisions. How investors value 

these “green” instruments and how they compare with similar instruments not classified as 

such can give us an idea of their sensitivity to environmental risks. section 3 examines the 

obstacles to the internalisation of climate change risks and the full development of green 

financing. it also considers some of the initiatives in the private and public sectors at the 

national level to tackle these obstacles. section 4 reviews international initiatives to 

coordinate the financial sector’s response to climate change and the efforts to overcome 

the difficulties in achieving the decarbonisation of economies and complying with the paris 

agreement. lastly, some conclusions are drawn in section 5. 

analysts usually assess environmental risk along with other factors, such as social and 

governance aspects, commonly known as esG (environmental, social and Governance). 

However, the risk relating to climate change merits a separate analysis, since it has distinct 

characteristics that make it difficult to justify the joint consideration of different concepts 

from a methodological standpoint. the consideration of environmental risks by social and 

economic agents is a long-established fact, at least in parts of the financial sector. we 

refer specifically, to aspects such as industrial accidents that have a harmful impact on the 

environment (for example, an oil spill) or natural disasters for which insurance and 

reinsurance firms have been offering financial coverage for some time.1 this article shall 

focus in particular on risks associated with climate change and global warming, phenomena 

to which attention has turned more recently (2dii, 2015a). 

risks associated with climate change are classified into two broad categories: physical 

risks, which arise as a result of climate-related or geological events or changes affecting 

the equilibrium of ecosystems (G20, GfsG, 2016), and transition risks, which relate to the 

transition to a low-carbon economy as a response to climate change. physical risks may 

1 these risks can be transferred to other agents by means of catastrophe bonds, which have existed since the 
mid-1990s and are usually issued by reinsurance companies (also by other sectors) and bought by investors 
facing losses as a result of a natural disaster. see edesses (2015). 

2  Is the financial system 
taking climate change 
risks into account?

2.1  Climate-CHanGe risks: 

ConCept, faCtors  

and measures 
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arise gradually (e.g. rising sea levels, desertification) or abruptly (e.g. storms, droughts) 

and always entail physical damage to companies’ assets, supply chain disruptions or an 

increase in the costs required to address such events (wri and unep-fi, 2015 and tCfd, 

2017a).2 transition risks, also known as carbon footprint, are associated with the policy 

priorities set by each country to combat climate change, in which the reduction of 

greenhouse gas emissions normally plays a key role.3 these policies could end up affecting 

companies, either by having an impact on their economic activities or on the assets in 

which they have invested. these concepts are not unrelated; the more decisive the 

measures to combat climate change or, in other words, the higher the transition risk, the 

lower the future physical risks and vice versa (finansinspektionen, 2016; federal ministry 

of finance, 2016). 

Carbon or transition risk, which is probably one of the most analysed aspects of climate 

change, encompasses several factors or sub-categories (see wri y unep-fi, 2015): 

– the political factor, which refers to the impact of regulatory and legislative 

changes (e.g. the paris agreement, at international level, but also at national 

and local levels), either to limit the actions that contribute to damaging the 

environment and speeding up climate change, or to increase the ability to adapt 

to the adverse effects of climate change (tCfd, 2017a). this includes, for 

example, setting direct and indirect limits or taxes on greenhouse gas emissions, 

the creation of carbon pricing systems (e.g. the eu’s emissions trading system), 

anti-pollution standards or standards to foster the development of low-carbon 

technologies, etc. 

– the legal factor referring to the legal proceedings that companies may face if 

they fail to comply with environmental legislation, for example. 

– the technological factor, relating to the development of low-carbon or energy-

efficient technologies (e.g. rapidly decreasing solar energy prices in recent 

years).4 

– market and economic factors, which include the impact on the operational and 

financial viability of assets of changes in market conditions and in the economy, 

such as changes in oil and coal prices and demand. 

– reputational and social factors, less clear-cut and more difficult to measure, 

arising from a company’s image being linked to the use and promotion of assets 

involving high carbon emission levels. this includes, for example, the impact of 

campaigns to promote divestment in fossil fuel companies. 

financial institutions, in particular, face what may be considered an additional regulatory 

risk, consisting of  changes made to financial regulations to address climate change which 

2 a third type of risk, known as liability risk, could also be considered separately (Carney, 2015 and volz, 2017). 
this risk could arise if compensation is sought by those suffering losses related to climate change or environmental 
damage, and could have a major impact on some sectors, such as insurance firms. 

3 wri and unep-fi and 2dii associate carbon risk with non-physical climate change risk (unep-fi, 2015 and 2dii, 
2015a). Görgen et al. (2017) relate the carbon risk factor with a company or asset’s value as a result of the 
transition to an economy towards a low-carbon economy. this article therefore uses carbon risk as a synonym 
for transition risk. 

4 for example, between 2007 and 2014, the price of photovoltaic solar panels fell by 80% (see world economy 
Council, 2017).
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may require them to change their policies regarding investment in carbon-intensive assets 

or strengthen their management and transparency with regard to their exposure to climate 

change risks. 

measuring carbon risk is not straightforward but can be approximated in a number of 

different ways. the most popular approximation is known as the “carbon footprint”, which 

refers to a company’s level of greenhouse gas emissions over a period of time.5 a more 

comprehensive quantification of this risk, as suggested by Hoffman and Busch (2008), 

could take into account the carbon (or fossil fuel) input in a company’s production process 

(for example, plastic materials, even though they are not sources of emissions), and the 

carbon output, creating the concept of “carbon usage”. there are also alternative 

indicators, such as “carbon intensity”, which is the ratio between a company’s “carbon 

usage” for a defined period of time and the sales or profit levels.6 these measures not only 

apply to specific companies, but may be used in other areas. thus, in msCi (2015), it is 

explained how these indicators may be used with investment portfolios, using the “carbon 

intensity” and the “weighted average carbon intensity” ratios as proxies for the efficiency 

and exposure of a portfolio to carbon-intensive companies, respectively. 

another way of approximating carbon risk is to identify the emissions linked to the fossil 

fuel reserves that cannot be burnt according to the objectives of the paris agreement7 

(Cti, 2011). using this approach, risk analysis consists of identifying sectors and companies 

that own these reserves (and the assets linked to these reserves), which could suffer 

substantial revaluations before the end of their useful life. in other words, these reserves 

could be “stranded” in the transition to a low-carbon economy.8 

in the case of physical risks of climate change, other methods that take into account, for 

instance, the geographical location of companies, their assets and their sensitivity to 

climate-related events, need to be used, depending on their specific characteristics (see, 

for example, deutsche asset management and Global research institute, 2017 and dnB, 

2017). 

the inclusion of climate change risk and of carbon risk, in particular, in the price of financial 

instruments, is essential for mobilising the resources necessary to support the transition to 

an economy with low greenhouse gas emissions. one of the first studies to try to determine 

whether or not such support exists was conducted by the Carbon tracker initiative (Cti), 

which introduced the concept of the “carbon bubble” in 2011 (Cti, 2011) and concluded that 

the markets were still far from putting a price on carbon risk. this study (and its 2013 update, 

see Cti 2013) considers what it believes to be an incorrect valuation of fossil fuel reserves 

by the financial markets as a market failure, for the following reasons: 1) approximately 

65-80% of the reserves of publicly listed gas, coal and oil companies are not burnable 

5 in spite of the progress in the measurement of the carbon footprint, there can be other factors that determine the 
exposition to carbon risk of a company or a portfolio [msCi (2015)]. for instance, a study of 2dii (2015b) 
concluded that there is almost no correlation between the carbon intensity measure of a company and the value 
of carbon risk of that specific company according to several analysts. therefore, it is important to take into 
account other factors and not oversimplify this risk in just one measure. 

6 fir (2016) from a more positive angle, proposes measuring “avoided emissions”.
7 the intergovernmental panel on Climate Change (ipCC) estimates that, at the current pace, fossil fuel reserves 

that could be burnt to meet climate change objectives, will have run out completely by 2045 (ipCC, 2017), which 
means that most of the fossil fuel reserves that currently exist are unburnable (ipCC, 2014). However, the current 
valuation of many fossil fuel companies depends largely on these reserves. 

8 assets such as drilling platforms and distribution infrastructures could become unusable, with negative 
repercussions for other industries such as electricity production, heavy industry, agriculture, transport and real 
estate (ndB, 2016). 
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in a 2ºC scenario, which is a clear example of the fossil fuel sector’s specific transition 

risk (see Boe, 2017); 2) large amounts of capital  are still being spent on exploiting new 

reserves, despite the fact that current reserves already exceed the carbon budget (this is 

known as “wasted capital”) and 3) the new york and london stock markets have a very high 

absolute exposure to fossil fuel reserves (Cti, 2013).9 therefore, the authors conclude that a 

significant adjustment to the price of shares of fossil fuel-based companies can be expected 

in the near future, with all the consequences that this may entail for their investors.

However, subsequent academic studies provide some evidence of the fact that markets 

are beginning to take carbon risk into account. for example, Griffin et al. (2015) show 

that the shares of gas and oil companies in the united states reacted adversely (with a 

1.5%-2% drop) to the publication in 2009 of two articles in the journal Nature10 which 

warned that only a fraction of fossil fuel reserves are burnable if the rise in temperature 

is to be limited to 2ºC by 2050. However, although statistically significant, this adverse 

reaction seems negligible in economic terms.11 Jung et al. (2014) have found that, in 

the case of a group of australian companies, those with higher carbon-related risk 

exposure face a higher cost of debt and can mitigate this penalty by providing evidence 

regarding their sensitivity to environmental issues. Görgen et al. (2017) have explained 

the way in which the capital markets quantify carbon risk, using datasets relating to 

greenhouse gas emissions and to the environmental agenda, and have found that 

companies considered to be “brown” (that is, with a higher exposure to carbon risk) 

perform worse on the stock exchange, compared with those that are “greener”. this 

relationship is significant in econometric terms and becomes more patent from 2012 

on, coinciding with the improved economic outlook and the creation of the concept of 

carbon bubble and stranded assets.

thus, the most recent evidence indicates that there is growing sensitivity to carbon risks. 

a sign of the increased sensitivity to climate risks is the rapid growth seen in the issuance 

of the so-called “green bonds”,12 that is, bonds whose proceeds are intended to finance 

or refinance assets relating to climate change mitigation and adaptation, and other projects 

with a positive environmental impact.13 the first green bond was issued by the european 

investment Bank in July 2007. the immediately following years were characterised by low 

volumes of issues and by the central role of supranational institutions and public agencies. 

at the end of 2013, the first green bonds were issued by the corporate sector (by Bank of 

america merrill lynch-Bofaml and electricité de france) and, coinciding with the 

publication of the Green Bond principles in 2014, which defined standards for the issuance 

of this type of instrument, the market practically tripled the volume issued in all preceding 

years, and as many as 11 countries launched them for the first time. in 2017, green bond 

issuance hit a record high, at almost usd 119 billion (+ 49% y-o-y).14 the diversity of 

 9 moreover, these companies are major issuers on the bond market (see section 2.3). 
10 allen et al. (2009) and meinshausen et al. (2009). 
11 this would not necessarily be indicative of a carbon bubble, according to the authors, insofar as investors are 

valuing other elements, such as carbon capture technologies or the relative lack of elasticity of demand for 
fossil fuels  in the future.

12 the green bonds is the most successful “green finance” instrument to date, but not the only one. Green finance 
is understood to be finance for investments that expressly yield previously defined environmental benefits, 
within the broader context of sustainable finance, which is characterised by having social, economic, 
governance and environmental goals (HleG, 2017).

13 for example, green bonds can finance energy efficiency, diversity conservation or sustainable transport 
projects, among others (iCma, 2017a and HleG, 2017).

14 according to the CBi (2018), bond issuance in 2017 reached usd 155.5 billion. the data used in this article refer 
to bonds identified by dealogic as green bonds in accordance with the iCma principles, excluding short-term 
bonds, securitisation bonds and sustainable bonds, which devote their proceeds to both green and social 
projects. there are other more comprehensive lists of green bonds, such as that of the CBi itself. finally, these 
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issuers has also increased notably, both in terms of country and sector, and of type of 

instrument (e.g. Covered bonds and green securitisations). Currently, the main issuer 

countries are China, france, Germany and the united states (see Chart 1a). the main 

issuer is the non-financial sector, followed by the financial sector and supranational 

agencies (see Chart 1b). 

secondary fixed-income markets can also provide information about how investors are 

valuing climate risks. since 2014, considerable progress has been made in creating green 

bond indices (for example, solactive, s&p, Bofaml and msCi/Barclays), which points to 

an increase in the diversity of issuers and to investors’ need for a benchmark to value this 

type of product. these indices establish criteria for inclusion which allow for a degree of 

homogeneity in matters such as liquidity or compliance with the green bond principles 

(iCma, 2017b and Bloomberg, 2017). Chart 2 shows the yield spreads on the treasury 

securities of two green indices. as can be observed, the yield spreads of the two indices 

become narrower and disappear altogether at the end of the period. the spreads are 

affected by the change in the composition of the indices and by uncertainties in the 

markets (for example, tensions relating to bank debt at the beginning of 2016, the united 

kingdom’s decision to leave the eu in the summer of that year or the us elections at the 

end of 2016). in 2017, the yield spreads continued to fall to levels not experienced since 

2015, and the trend persisted in early 2018. therefore, although green bond issues 

increased in 2017, demand remained robust. 

to have an idea of their relative performance, it is important to compare these indices with 

other, broader, indices whose composition includes bonds of companies with a high 

exposure to climate risk.15 panels a and B of Chart 3 show the total hedged returns in 

data do not take into account the bonds of pure-play companies, that is, companies that are mostly linked to 
green projects and issue green bonds for which there is no formal certification. 

15 it is implicitly assumed that the weight of green bonds in the aggregate indices is limited enough not to 
constitute a determining factor. 

SOURCE: Banco de España, based on Dealogic data.

a Does not include securitisations, short-term debt or sustainable bonds (the proceeds of which go to financing green and social projects).
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euros of two green indices, since the beginning of 2017, compared with indices with a 

broad coverage. in the period reviewed, it is clear that green bonds have slightly higher 

returns than the broad indices. panels C and d show that, over a longer period, the yields 

of the green indices are generally lower than those of the broad indices, which suggest 

that green bonds have a negative premium in the secondary market. this may be indicative 

of the internalisation of climate risk. However, it is worth bearing in mind that comparisons 

between the green and the broad indices are flawed, to say the least. in the case of the 

Bofaml indices, there are major differences regarding duration, currency (the dollar 

prevails in the broad index), the weight of sovereign issues (greater in the broader index) 

or the type of instrument (the green index does not include securitisations). in addition, the 

green indices have a very high concentration of certain sectors, such as utilities. this lack 

of comparability may delay the inclusion of these indices in the mandates of institutional 

investors, since it makes it difficult to determine how markets are actually valuing climate 

risk.

to avoid the problems of comparability between indices, some authors have opted to 

compare specific bonds classified as green with other, similar bonds from the same issuer, 

but not classed as such. Zerbib (2017) makes this comparison, controlling for aspects 

such as maturity, currency, credit rating, etc., and concludes that green bonds would have 

a negative premium compared with bonds that are not green, particularly in the case of 

dollar and euro-denominated bonds. Barclays (2015) and the Bis (2017) have reached 

similar conclusions using different methodologies. However, in view of the still limited size 

of this market, in relative terms, it is too early to rule out that other factors, such as supply 

shortages, may be conditioning these results. 

lastly, it should be noted that the specific format of bonds may also influence the yield 

spread. thus, in the case of green bonds where the bondholder has recourse to the issuer’s 

assets, the green label does not necessarily reflect the credit risk differences between the 

green bond and the conventional bond, but, probably, other factors such as investor 

demand for reputational reasons. in contrast, in the case of bonds linked to project 

financing, securitisations or covered bonds, a negative spread between instruments 

classified as green and those that are non-green (for example, between a green covered 

bond and a brown covered bond of a similar nature) would better reflect the credit risk, 

SOURCE: Barclays and BofAML.

a The option-adjusted spread (OAS) is the spread between a bond yield and the Treasury security yield in the same currency, adjusted when a bond has call and 
put options. There may be some differences in the calculation of the OAS of Barclays and BofAML.
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given the closer correlation between the bond and the collateral backing it in the event of 

default.

Green indices have also been developed in the equity market. Chart 4 (panel a) compares 

the global aggregate msCi index with some low-carbon indices: the “low-carbon target” 

and “low-carbon leaders” indices and indices “excluding fossil fuels”.16 the first two 

indices try to replicate the performance of the broad index, minimising carbon exposure 

and aiming to serve as a benchmark for investors that wish to manage this risk without 

departing from general market trends. the msCi index that excludes fossil fuels indirectly 

shows the market’s valuation of carbon exposure, as it has a level of profitability that is 

clearly higher than that of the aggregate index. However, other factors of a more cyclical 

16 the “low-carbon target” and “low-carbon leaders” indices are designed to minimise carbon intensity. while the 
first index gives a greater weight to companies with low carbon emissions (current and potential), albeit 
maintaining the full range of companies, the second index excludes companies with a higher emissions intensity 
and the largest holders of carbon reserves. Both are optimised to achieve a low tracking error relative to the 
aggregate index. the index which excludes fossil fuels rules out companies on the basis of their fossil fuel 
reserve holdings, but includes, for example, utilities companies with high emissions. it does not seek to 
minimise the tracking error and follows a strategy that is easier to understand. 

SOURCES: Barclays and BofAML.

a Yield to Worst is defined as the lowest yield that a buyer can expect among several alternatives, including, for example, the possibility of the bond being called.
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nature (for example, relating to the oil market) could be driving this trend. Chart 4 (panel B) 

shows the performance of the indices of companies linked to clean technologies or with a 

positive environmental impact, and notable differences can be observed in the various 

categories, which probably reflects the significance of factors other than environmental 

risks (such as the degree of maturity or possible success of the different technologies). 

in short, we can conclude that there is, at present, some evidence that investors and issuers 

are beginning to take climate risk into account. an example is the emergence of financial 

instruments that reflect a commitment to contribute to preventing climate change, either in 

the form of bonds or through the creation of specific indices (both equity and fixed-income) 

which group together the instruments of companies with a positive environmental impact. 

as regards the valuation of these products in fixed-income markets, there is evidence 

suggesting that some green instruments have a lower premium and a higher rate of return. 

in the equity market, there are signs that the greener indices have higher yields. However, 

these results must be treated with some caution, since the volume of such instruments is 

still small relative to the market as a whole, and these conclusions are therefore merely 

preliminary.

Banks play an essential role in mobilising the funds needed to finance a low-carbon 

economy, both in their capacity as financial intermediaries and through the creation and 

placing of instruments traded in the financial markets. Banks may be exposed to transition 

risks through their investments in and financing of carbon-intensive assets (known as 

“carbon asset risk”, see wri and unep-fi, 2015) and may be affected by the negative 

consequences on the economy of, for example, an abrupt transition (esrB, 2016). Banks 

also face physical climate change risks both directly (operational risk) and indirectly 

through their portfolios (credit risk and market risk), depending on the location, sectoral 

diversification and/or insurance of their assets (french treasury, 2016 and Boe, 2017). 

from a prudential standpoint, climate risks could have a systemic effect and cause 

instability in the financial system (Carney 2015 and tCfd, 2017a). therefore, the question 

2.3  are tHe Banks takinG 

Climate CHanGe risks 

into aCCount?

SOURCE: Datastream.

a Panel A shows the performance of each low-carbon index compared with the MSCI AC WORLD.
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of whether banks are taking into account climate risks in their asset management and 

long-term strategies is not only relevant in terms of ensuring the flows needed to finance 

the decarbonisation of economies, but also to understand the risks for the stability of the 

financial system as a whole. 

some studies (mostly on european banks) have concluded that the banking system is 

beginning to take climate risks into account, although they have found significant shortcomings 

in the identification, measurement and management of banks’ exposure to carbon-intensive 

assets, which makes it very difficult to make predictions regarding their vulnerability to 

these risks. other studies examine developments over time of banks’ exposure to assets 

vulnerable to climate risks and conclude that, broadly speaking, exposures to sectors with a 

big transition risk are still high (see examples in table 1). 

one way of measuring the action taken by banks to address climate risks is observing 

their involvement in the opportunities provided by the transition to a low-carbon economy 

and in raising capital for sustainable projects. in this respect, the volume of syndicated 

loans intended to finance renewable energies has increased significantly in recent years, in 

parallel with the development of the related technologies, accounting for more than usd 

61 billion in 2017 and more than 15% of total syndicated loans granted to the energy sector 

SOURCE: Banco de España.

noisulcnoCepocStroper ro ydutS

Weyzig et al.  (2014)  EU Exposure to companies with fossil fuel reserves represents 1.3% of 
total banking assets at end-2012. Limited risk for financial stability 
under baseline scenario.

Robins and 
McDaniels (2016) 

G20 Banks' awareness of climate change has increased and this had 
led to strategic action and risk management. 

Battiston et al. 
(2016)

50 largest listed 
European banks

The largest European banks have major exposures to some 
sectors that are vulnerable to climate mitigation policies 
(for example, the residential sector).

Hierzig (2017) 15 largest listed 
European banks

Classification of banks according to several parameters. Banks 
performed worse in the area of carbon risk assessment and 
management, compared with the more prospective areas, such as 
climate strategies and governance.

Rainforest Action 
Network et al. 
(2018)

37 largest banks in 
North America, 
Europe, Japan, 
China and Australia

Banks continue to provide financial services to sectors with higher 
risk of stranded assets (extreme fossil fuels). Following an 
improvement in 2016, banks' support for these activities increased 
in 2017.

Marlin (2018) Worldwide Some banks, such as JP Morgan and UBS, have begun 
conducting environmental stress tests of their portfolios and have 
even started to adjust their lending policies accordingly (for 
example, by reducing financing to the coal industry).

French Treasury 
(2016)

France French banks consider that transition risk is more material than 
physical risk; lack of methodology to assess climate risks.

Finansinspektionen
(2016)

Sweden Climate risks in the Swedish financial sector are lower than those 
of other EU countries.

DNB (2016) Netherlands Exposure to carbon-intensive sectors, broadly-speaking, entails 
higher risks for the banking sector than only taking into account 
exposure to fossil fuel companies.

DNB (2017) Netherlands The financial sector has considerable exposure to sectors with 
high CO2 emissions. 11% of the banks' portfolio is linked to 
carbon-intensive sectors, although the risk seems manageable. 
Risk of losses in the financial sector owing to increased flooding in 
the Netherlands.

STUDIES ASSESSING THE EXPOSURES TO ASSETS VULNERABLE 
TO CLIMATE CHANGE RISKS OF THE FINANCIAL SECTOR

TABLE 1
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(Chart 5, panel a). private banks have substantially increased their presence in the green 

bond issuance market since the Bank of america issued the corporate sector’s first bond in 

2013. that year, bank issues represented only 5% of total green bond issuance, but grew to 

as much as 42% of the market by 2016, currently stabilising at 24%. By country, the banks 

most active in this type of issuance are in China, Germany, netherlands and the united 

states (see Chart 5, panel B). moreover, some of these banks have also started to issue 

other types of instruments such as green securitisations and covered bonds, which have 

additional advantages to those of normal green bonds (see section 3.2.1.). 

However, these developments are not sufficient in themselves unless progress is made to 

reduce the exposure of the sectors that are most vulnerable to climate risks. in fact, banks’ 

increased involvement in green finance may still be too closely linked to the consideration 

of climate risks as part of their corporate social responsibility rather than to the effective 

management of this type of risk. Chart 6 (panel a) shows the global volume of syndicated 

loans to oil, gas and coal companies, understood in a broad sense.17 two distinct trends 

can be observed: on one hand, the volume of syndicated loans to coal companies has 

declined substantially, in keeping with the lower expected demand for coal in the future 

and China’s transition to clean energies (iea, 2017) and, on the other, syndicated loans to 

the gas and oil sector have increased steadily since 2012, with the exception of 2016. 

furthermore, these trends are very similar to those of european banks which have also 

issued green bonds (see Chart 6, panel B), indirectly suggesting that climate risk does not, 

as yet, appear to be a determining factor in risk management, even for banks that have 

issued green bonds.18 it should also be mentioned that, given the financial disintermediation 

17 these sectors have high transition risks (wri-unepfi 2015). 
18 this analysis is only an approximation, since our data only take into account syndicated loans and no other type 

of loans or exposures to these companies, such as shares. neither does it take into account the changes in the 
conditions of these loans (maturities, costs, refinancing, etc.) or any new clauses on, for example, the need to 
comply with emissions reduction objectives to obtain financing (Hierzig, 2017). finally, we have not taken into 
account the exposure to other carbon-intensive sectors such as electricity production, heavy industry, transport 
and agriculture (dnB, 2017). 

SOURCE: Compiled by authors of this article based on Dealogic data.

a The bonds do not include short-term debt, securitisations or sustainable bonds, that is, those whose proceeds go to green and social projects.
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process, the profits from the placement of the debt of oil, gas and coal companies is still 

a major source of income for banks (see Chart 6, panels C and d). 

although significant progress has been made on the development of green finance in 

recent years and there are signs that both markets and the financial sector are beginning 

to take climate risks into account, the funds being mobilised are still insufficient to finance 

the projects necessary for progress towards an economy compatible with the objectives 

of the paris agreement. thus, in europe alone, an additional annual investment of almost 

€180 billion is needed to achieve the 2030 climate and energy objectives (european 

Commission, 2018). a number of international working groups (such as the groups on 

green finance set up by the G20) have identified the obstacles preventing full awareness 

of climate risks. 

in economic terms, the main problem is economic agents’ failure to internalise the positive 

externalities of green projects and the negative externalities of brown projects. this results 

3  Current obstacles  
and initiatives

3.1  oBstaCles 

SOURCE: Compiled by authors of this article based on Dealogic data.

a In Panel B the volume of the syndicated loan is divided equally between the total participants in the syndicated loan. In Panel D, a model to estimate income can 
be used. In consequence, these two panels may not reflect the actual amount granted or obtained by the bank. A company is considered to form part of the coal, 
oil or gas industry if the subsidiary that receives the loan is classified as such by Dealogic, according to its NAIC or General Industry Group, respectively. The coal 
industry includes coal mining and coal wholesalers. The latter may also include other minerals. Oil and gas are defined according to Dealogic and include extraction, 
manufacturing, transport, refineries and royalties. Bond issuance excludes short-term bonds and securitisations.
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in under-investment in the former and over-investment in the latter, often amplified, as the 

G20 report highlights (GsfG, 2016), by the existence of subsidies for the most-polluting 

sectors. the problems of internalising climate risks partly reflect the fact that they 

materialise over the long term, while the financial sector (except in the case of certain 

investors, such as pension funds and insurers) usually concentrates its risk assessments 

on the shorter term (for example, the shorter time horizons used by asset managers and 

risk models, see 2dii, 2015a and HleG, 2017). it is precisely this fact that the Governor of 

the Bank of england, mark Carney, termed the “tragedy of the horizon”. the “tragedy” 

here lies in the fact that when these risks become clearly visible it will be too late to prevent 

them and so keep global warming below 2ºC (Carney, 2015). 

alongside this mismatch in the risk analysis horizon, there are also other reasons for the 

failure to internalise these externalities. first, in terms of opportunities, there is a lack of 

labels, standards, or of a uniform and internationally agreed taxonomy of what may be 

classed as a green financial product or investment. second, from the standpoint of risks, 

in particular, there is a serious information asymmetry problem arising from the lack of 

disclosure, and the lack of instruments with which to analyse the impact of climate risks 

on the balance sheet and the profits of financial and non-financial companies. 

as regards the first obstacle, there is no universally accepted definition at the international 

level as to what exactly constitutes a green asset or project, as there are no commonly 

accepted standards, labels or taxonomies.19 this creates a problem for companies when 

labelling their assets as green on their balance sheets and makes it difficult for investors to 

identify and analyse the performance of their green investments. the lack of common 

definitions also makes it harder to design regulations and public policies to spur investment 

in green projects (GfsG, 2016, HleG, 2017) and exacerbates the risk of so-called 

“greenwashing” (i.e. where an entity takes measures to improve its image of being 

committed to the fight against climate change without actually reducing its exposure to 

polluting companies),20 a risk which increases as more participants and industries enter 

the market and which can damage the issuer’s reputation.21

second, the lack of disclosure of climate information by companies makes it difficult to 

price and manage climate risks and opportunities. moreover, the lack of analysis of 

companies’ climate footprints is also dampening investments in slowing climate change 

(tCfd, 2017a and oCde-CdsB, 2015). thus, disclosure of climate information is essential 

to the formulation of effective climate policies, setting goals and measuring progress, as is 

necessary to know the impact of climate risks for financial system stability. 

in response to growing demand for climate information, a multitude of national and 

international standards and initiatives regulating the disclosure of corporate 

environmental information have arisen. nevertheless, there are obstacles to the 

effectiveness of these measures. these obstacles include the lack of common 

19 as HleG (2017 and 2018) explains, all these concepts are complementary: a taxonomy classifies assets and 
sectors according to their contribution to certain sustainability objectives, and based on this classification 
standards are defined for financial products that fulfil certain characteristics. Green label attests that a specific 
product complies with a particular standard.  it is worth noting that an agreed taxonomy and greater transparency 
in the creation of green indices are important factors in creating credible green indices. see european 
Commission, 2018.

20 Greenwashing can also be described as “disinformation disseminated by an organisation so as to present an 
environmentally responsible public image.” (see: https://en.oxforddictionaries.com/definition/greenwash).

21 the lack of consensus and variety of definitions and taxonomies means that the people’s Bank of China’s 
(pBoC) standards consider clean-carbon projects to be green, whereas international standards do not.

https://en.oxforddictionaries.com/definition/greenwash
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standards and of consistency (for example, companies report on their contribution to 

combating climate change with reference to their own targets rather than common 

objectives, see oeCd-CdsB, 2015), and the lack of enforcement measures or 

mechanisms for assessing supervisory financial information reporting quality (oeCd-

CdsB, 2015 and 2017). added to this is the limited comparability of the various 

national standards and the differing levels of information required from companies in 

the same industry. moreover, to be useful this disclosure must go beyond merely giving 

information about the company’s carbon footprint and include information on the 

identification, management and integration of climate risks in the company.22 

additionally, climate information is usually presented separately from other financial 

information, making it more difficult for interested parties to find (oeCd-CdsB, 2015 

and 2017). 

disclosure of climate risk and its financial impact is particularly important for the banking 

industry as it is exposed to these risks more through its securities and loans portfolios 

than through the carbon footprint of its own activities (tCfd, 2017b). Climate risk is not 

a new risk category, but can be translated into existing categories, such as market risk 

and credit risk (Boe, 2017, tCfd, 2017b). nevertheless, some banks may still consider 

environmental information to be a reputational issue associated with their corporate social 

responsibility rather than something to be included in their habitual risk management and 

global corporate strategy (see french treasury, 2016). one of the reasons why it is not 

common for the financial sector to undertake an analysis of climate risk is the scarcity 

and complexity of the tools available to do so (tCfd, 2017a and b). in GfsG (2017), 

specific reasons are adduced for the limited accessibility of environmental methodologies 

and data,23 such as the lack of specific knowledge, the analytical models’ excessively 

short time horizons, and the lack of the consistent political signals that would enable the 

financial system to align itself with environmental sustainability (for example, it is difficult 

to stress test the financial system for transition risk if the government’s strategic lines to 

encourage more sustainable economic development are unknown).  

this section reviews the national initiatives and the private proposals for overcoming some 

of the obstacles holding back the expansion of green finance and the effective disclosure of 

climate risks by the financial and corporate sectors. it is worth noting that, in many cases, 

these proposals have not been developed in isolation, but have often influenced one another 

(for example, private sector initiatives have influenced those in the public sector) or there has 

been feedback between them (such as the french transition law and the recommendations 

of the High-level expert Group on sustainable finance, HleG) (see section 4 as well). 

the private sector was among the pioneers in looking for green standards and definitions 

enabling a degree of uniformity in the identification of these green instruments. in this 

context the initiative known as the Green Bond principles (GBp), mentioned above, created 

by a group of investment banks in 2014, stands out, these principles having been key to 

the development of the green bond market (see section 2.2). the cornerstone of these 

voluntary principles is the use of the proceeds of green bonds for projects with environmental 

22 in other words, disclosure should include information on the link between carbon metrics and climate risks and 
opportunities and their financial impact (i.e. the impact of climate risks and opportunities on the balance sheet 
and income statement) (tCfd, 2017a).

23 in its report, GfsG (2017) gave a compilation of some of the analytical tools used by the financial sector to 
include environmental risk (such as specific financial risk models, scenario analysis or financial ratings). 
additionally there is the possibility of factoring these risks into some banks’ stress testing frameworks (2dii, 
2015a).

3.2  initiatives, proGress 

and proposals

3.2.1  national and private 

sector initiatives
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benefits that have to be evaluated and quantified by the issuer (iCma, 2017a). in addition 

to these principles, internationally there are a number of other “green labels”, such as the 

“Climate Bond standard and Certification”, developed by the Climate Bond initiative (CBi), 

which establishes the criteria for verifying bonds’ green credentials and offers more 

concrete definitions than those of the GBp. in addition to international certifications, some 

countries and institutions have developed their own guidelines (for example, China and 

Brazil) or taxonomies, such as that of the european investment Bank. Beyond the bond 

market, countries such as france have created green labels for funds (energy and 

ecological transition for Climate label and the sri label). 

there is also a number of initiatives seeking to foster specific financing structures, such as 

covered bonds and green securitisations, with additional advantages to those of a normal 

green bond.24 thus, unlike standard or generic bonds, where basically the company is 

required to increase or refinance its investment in a broad category of assets that are 

considered green, in the case of these other products the collateral for the financing 

instrument comprises a specific asset that has to comply with the necessary attributes to 

be classed as green. this encourages the identification of low-carbon assets on corporate 

balance sheets and facilitates standardisation.25 

this is particularly attractive in the case of covered bonds, given the importance of these 

instruments as a stable long-term source of bank finance and their resilience at times of 

market tension and uncertainty. although they were initially created as a european fixed-

income instrument, they have since expanded to other parts of the world, such as Canada 

and australia, and receive special treatment in regulatory and resolution regulations. the 

features of these bonds make them an attractive way of stimulating green project finance, 

for several reasons: they are attractive instruments for institutional investors as they have 

a high degree of transparency of their collateral, can increase the bank financing of small 

value projects such as energy efficiency projects in the real-estate sector,26 and the 

dynamic nature of their portfolio implies a constant flow of new green loans. the private 

sector is currently working on the creation of a european mortgage lending mechanism to 

promote the improvement of the energy efficiency of buildings or the purchase of energy 

efficient properties, as well as the gathering of data on the energy efficiency of mortgage 

assets.27 to stimulate this market it is important that the legislation define precisely the 

characteristics of what is considered a covered bond (see anguren et al., 2013) and, in this 

connection, luxembourg’s drafting of a legislative proposal to define the specific mode in 

which covered bonds are considered green, stands out. 

additionally, relevant initiatives have also been observed in the securitisations market. 

unlike covered bonds, these instruments have static collateral (it is not renewed), but, by 

contrast, it can be used to provide liquidity for a wider range of bank assets, such as loans 

for electric cars or bank loans to small- and medium-sized enterprises (smes). Green 

securitisations have been issued in both the public and private sectors, one of the most 

significant cases being fannie mae, which last year became the largest issuer of green 

24 sovereign green bonds are also interesting instruments. these bonds create a long-term commitment to 
specific sustainable goals and strategies for the Governments issuing these bonds. particularly noteworthy are 
the green sovereign bonds of poland and france in 2016 and 2017, respectively.

25 some of the banks that have issued green covered bonds have used energy performance certificates or 
buildings’ year of construction to define mortgage eligibility, thus speeding up the process of identifying green 
assets.

26 other bonds may potentially also serve in this context, as Barclays showed in 2017 with the issue of a standard 
uncovered bond to finance green mortgages. 

27 see the emf-eCBC initiative on energy efficient mortgages. 
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bonds, according to the CBi (2018). in the case of the instruments designed by fannie 

mae, the certification of homes as energy efficient allows the mortgage to be used as 

security for a green bond and implies better financial conditions for the borrower. this 

represents clear incentives for owners to make improvements to boost their homes’ energy 

efficiency, a particularly significant factor in the case of old buildings on which the loan is 

due for renewal (see fannie mae, 2012).

with a view to raising awareness and making the risks better known, there are a number 

of voluntary climate information disclosure initiatives in the investor sector, such as the 

montreal Carbon pledge and the institutional investors Group for Climate Change, as well 

as disclosure initiatives aimed at various sectors (for example, the Global reporting 

initiative’s sustainability reporting standards). at national level, 15 G20 countries, 

including the united kingdom and the united states, have some form of compulsory 

standards for climate information, and the remainder, including Brazil, usually have at least 

voluntary information schemes (oeCd-CdsB, 2017). among the national regulations, 

article 173 of the french energy transition and green growth law of august 2015 deserves 

a special mention. this includes requirements for disclosure of environmental information 

applicable to financial and non-financial corporations and institutional investors, with a 

clear focus on climate change.28 article 173 requires listed companies to report financial 

risks associated with the effects of climate change in their annual report, together with the 

measures taken to reduce them and the consequences of their activities for climate 

change.  moreover, provision vi of article 173 goes beyond other disclosure standards by 

requiring institutional investors and larger asset managers to explain in their annual reports 

how they consider esG criteria in their investment decisions and how their policies and 

objectives align with the national energy and transition strategy.29 this legislation has 

received special attention because it aims to incorporate climate information in the annual 

report to give it more visibility and it tries to ensure that the effects of climate change on 

the company are taken into account (climate risk) together with the impact of the company’s 

activities on climate change, which, moreover, are understood broadly (i.e. as they affect 

the whole value chain). the law also introduces climate change in the financial sector 

capital investment decisions and thereby puts additional pressure on non-financial 

corporations to provide more information to the financial sector (french treasury, 2016, 

and fir, 2016). lastly, by signalling that investors and managers should align their efforts 

with the national climate change strategy, the standard establishes a common easy-to-

monitor benchmark (oeCd-CdsB, 2017). this highlights the importance of national 

legislators setting their climate objectives and strategies so as to enable effective disclosure 

of climate information (for example, through the paris agreement ndGs). 

in recent years the specific role that central banks and banking supervisors can play in 

developing initiatives to help overcome the obstacles to faster decarbonisation of the 

economy and compliance with the paris agreement has begun to be debated. various 

areas of action have been identified. first, central banks usually accumulate considerable 

experience developing macroeconomic models examining the economic impact of various 

events, which could include the effects of climate change. However, there is a degree of 

28 there is a consensus that the provisions of this article are among the most advanced on disclosure as they 
solve some of the shortcomings of other similar standards (oeCd-CdsB, 2017). so much so that HleG (2018) 
proposes reforms to disclosure at the eu level based on experience implementing article 173. its provisions are 
additional to the environmental information obligations existing since 2010 (Grenelle ii law). lastly, the law goes 
beyond climate change to deal with other topics such as ecosystem decline and resource depletion.       

29 the implementing decree for article 173 (vi) is also characterised by its flexibility. after a two-year period of 
compiling information on the methodologies entities use, the government plans to define objectives and 
reference guidelines to enhance the comparability of the information these institutions publish. 

3.2.2  initiatives by central 

banks and banking 

industry supervisors
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consensus that the models traditionally used by central banks, such as dynamic stochastic 

general equilibrium models (commonly referred to as dsGe models) are not well suited to 

capturing the effects of climate change or the complexity of the economic transition. it is 

therefore necessary to develop alternative models that consider various sectors – whose 

activity has different carbon emission characteristics – where the financial sector plays an 

important role and in which the effect of extreme events can be taken into account (see, 

for example, Giraud et al., 2017). 

moreover, central banks and supervisors perform an essential role in fostering the proper 

measurement of the risks faced by the financial sector, and therefore, in maintaining 

financial system stability. in this regard, some of these organisations have begun a 

preliminary analysis of the exposure of their financial sectors to climate risk or carbon-

intensive activities, such as de nederlandsche Bank (dnB, 2016 and 2017), the swedish 

supervisory authority (finansinspektionen, 2016) and the Bank of england.30 these studies 

have generally concluded that the financial sector’s risks or exposures are currently 

manageable, but when the analysis is expanded to include more sectors, or entities’ 

foreign exposures are taken into account, the risk rises substantially (see table 1). as 

regards financial system stability, the majority of these studies detected no short- or 

medium-term risk, but highlighted that given the lack of information and the uncertainty 

about how these risks are likely to develop, it is still too early for a definitive conclusion. 

moreover, the studies suggest that financial stability risks will be manageable only if the 

transition to a low-carbon economy is implemented soon, in an orderly way, and is 

predictable, and provided that the second-round effects and contagion between financial 

institutions are not severe.31 to conclude, despite recent progress, european supervisory 

authorities have warned that knowledge of climate risks and their impact on the financial 

sector remains limited. they therefore urge the competent authorities to improve their 

analysis in this area (Joint Committee of esas, 2018).  

another possibility is to conduct stress tests on the banking industry that take the climate 

risk banks face into account (the option suggested in europe by de nederlandsche Bank, 

the Bank of england and the esrB, for example). these tests, which would help institutions 

internalise aspects such as the climate risk of their investments, not only require a degree 

of international coordination (to define comparable scenarios and exposures) but also 

coordination with national authorities (to design carbon-emission reduction scenarios in 

line with each country’s energy strategy). regulators also have the possibility of reviewing 

prudential regulations to check whether climate risks are adequately considered.32

Central banks may also consider ways of incorporating climate risk in their investment 

management (both as regards international reserves and, in the case of certain central 

banks, sovereign wealth funds) or in the area of monetary policy. Clearly, all these decisions 

30 in 2015 the Bank of england undertook an analysis of this type on the uk insurance sector and since extended 
its analysis to the banking industry. the Bank has announced that it intends to perform further analysis using 
more granular data for insurance companies, and proposes to include climate factors in the stress tests (see 
Boe, 2015 and 2017). for its part, the people’s Bank of China, in cooperation with other bodies, has expressed 
its support for including climate risk in the banking industry and institutional investor stress tests. 

31 along these lines, the esrB (2016) considers the potential for systemic contagion to be very high, particularly 
if climate exposure is concentrated in a few large banks or in specific countries. Battiston et al. (2016) reach a 
similar conclusion.

32 the importance of developing sufficient green infrastructure and finding long-term financing for its construction 
makes the growing debate as to whether current banking capital regulations (Basel iii) indirectly harm long-term 
sustainable financing such as project finance of interest (see HleG, 2018 and Cisl and unep-fi, 2014). there 
is also a debate about the inclusion of either a factor penalising capital for high carbon-risk investments or 
capital relief for bank investments in assets with environmental benefits. 
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have to be compatible with the mandate established for these entities. in this regard, it 

comes as no surprise that in some emerging countries, where the central bank’s mandate 

is relatively wide, further-reaching measures have been included, such as establishing 

financing on preferential terms or lending quotas to foster green loans (for example, 

Bangladesh Bank, reserve Bank of india, Bank of lebanon).

the set of policies mentioned in the previous section can contribute, from various angles, 

to mobilising the financing necessary to transform the economy towards a productive 

model along the lines set out in the paris agreement. However, these policies may be 

insufficient unless there is a certain degree of international coordination. Coordination is 

needed not only to achieve the climate change objectives – as climate change does not 

usually stop at borders – but also to enable compliance with the measures intended to 

mobilise capital and raise awareness about the issue. this coordination needs to be 

international, given the extent of globalisation of capital flows and the potential scale of 

some of the projects aiming to adapt or develop new infrastructure to encourage more 

efficient resource consumption. moreover, it is obvious that climate change is a global 

phenomenon and should be managed with a global approach.

in order to make headway on international coordination in these areas, various initiatives 

have been developed in recent years to foster or stimulate green or sustainable finance. 

first it is worth noting that in 2016, the G20, under China’s presidency, launched a study 

group to identify the main challenges and difficulties in developing green finance in various 

areas such as investment funds, banks or capital markets. this first G20 initiative gave rise 

to the Green finance study Group report (GfsG, 2016) and served as a starting point for 

international experience sharing, while signalling the major countries’ political commitment 

to developing measures to enhance the financial system’s sensitivity to climate risk and 

internalise it in decision-making. Germany’s subsequent G20 presidency confirmed this 

commitment and continued efforts to compile information and conduct analysis on the 

issue. lastly, in 2018, under the presidency of argentina, the G20 set up a study group on 

sustainable finance focusing on three lines of action: investigating measures to boost 

institutional investors’ commitment to financing sustainable projects, discussing 

sustainable initiatives in the venture capital area, and analysing the opportunities arising in 

the world of new technologies applied to sustainable finance (green fintech).  

more specifically, the financial stability Board (fsB) set up a working group comprising 

various financial market participants in order to draw up voluntary recommendations to 

guide companies on the type of information they are to provide to market participants 

in relation to the risk associated with climate change. this group issued its final report in 

June 2017 (tCfd, 2017a) and its recommendations consider the physical risks, the 

transition risks and the opportunities associated with climate change. the group also 

established both general considerations and specific disclosure recommendations for 

particular sectors.

other international organisations have also designed initiatives either to back national 

measures to combat climate change, as in the case of the united nations, or support the 

development of specific instruments, such as green bonds, in the case of the oeCd. in 

the case of the latter, a Green finance and investment Centre was also set up in 2016 to 

facilitate the use of the institution’s analytical capacity to further develop sustainable 

finance.

4  International 
coordination
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a number of initiatives at regional level are also worth mentioning. specifically, in the 

european union,33 the need to stimulate sustainable finance has been acknowledged in 

communiqués from the european Commission, Council and parliament. in order to 

coordinate the measures to be implemented, a high level expert group was set up in the 

capital markets union, which published a report in January 2018 with recommendations on 

the development of green bond markets and on information disclosure practices for 

sustainability risk or changes in governance and supervisors’ mandates (HleG, 2018). 

these recommendations were the basis of the action plan announced by the european 

Commission, which includes measures to redirect capital towards a more sustainable 

economy, introduce sustainability in risk management, and foster transparency and a 

long-term vision in economic and financial activity (european Commission, 2018). to this 

end, the Commission will focus its efforts on the creation of an eu-wide sustainability 

taxonomy that, starting with the climate aspect, should lead to a legislative proposal in the 

third quarter of 2019. moreover, this taxonomy will be the first step towards creating 

benchmark indices, standards and certificates for green products. other measures in the 

action plan focus on strengthening sustainability disclosure, integrating sustainability in 

the provision of financial advice, establishing a fiduciary duty regarding sustainability for 

asset managers and institutional investors, and incorporating sustainability in the prudential 

requirements for banks and insurance companies. implementation of these strategies over 

the coming months will entail a combination of legislative and non-legislative actions and 

reform of existing standards. 

lastly, central banks and supervisors are also involved in these initiatives and, as seen in 

the previous section, there are a number of measures that can be taken to encourage the 

decarbonisation of the economy. in this regard, in late 2017 a small group of central banks 

and supervisors set up the Central Banks and supervisors network for Greening the 

financial system (nGfs, 2017). this group, initially comprising representatives of eight 

central banks and supervisors, was recently joined by further members, including the 

Banco de españa.34 the group’s aim is to share experience and establish good practice in 

relation to climate change risk, and unite efforts in the supervisory area, in the modelling 

of the implications for economic activity and in promoting markets that explicitly identify 

this risk.    

the paris agreement represents the recognition, with an unprecedented degree of consensus, 

that there is a need to take action to help mitigate climate change and guide economies 

towards sustainable parameters, while also improving the resilience of the economy and 

society to the effects of alterations taking place in the climate. to this end, as the agreement 

spells out, the involvement of the financial sector is essential, given the scale of resources 

necessary to finance a new productive model. 

the financial sector has a crucial contribution to make to this major challenge, going 

beyond identifying and flagging projects considered green so that they can be singled out 

for funding, to include aspects such as the quantification of different types of the risk 

associated with climate change.  in this regard, it is necessary for the financial sector to 

33 regional initiatives have also been developed in asia, such as the asean Capital markets forum, which aims 
to set standards for green bonds issued by the countries of the region.

34 there were eight founding members: Banco de méxico, the Bank of england, Banque de france/the french 
prudential supervision and resolution authority (autorité de contrôle prudentiel et de résolution - aCpr), de 
nederlandsche Bank, the deutsche Bundesbank, finansinspektionen (the swedish financial supervisory 
authority), the monetary authority of singapore, and the people’s Bank of China (pBoC). 

5 Conclusions
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consider sustainability and climate risk as more than a merely reputational matter, but also 

as a relevant topic in risk analysis and management areas. 

accordingly, in this article we have sought to answer the question whether the markets are 

internalising climate risk and have reviewed the various initiatives carried out in the private 

and public sectors in recent years in order to improve the valuation of climate risk in 

financial operators’ decisions. the appraisal has so far been positive on various metrics: 

issuance and the variety of issuers and instruments taking climate-change aspects into 

account have increased; the number of green bond and equity indices has grown (and they 

seem to be yielding positive returns); bank finance to sectors such as renewable energy 

has increased; there is a multitude of initiatives by public authorities promoting green 

financing, and organisations such as central banks, which until recently stayed out of the 

debate, have become involved. moreover, the international consensus on the fight against 

climate change has also been observed in the financial world and both the G20 and 

european union have fostered initiatives to strengthen the role of the financial system in 

assigning resources in a way compatible with more sustainable economic development.

However, despite the cumulative progress made over this short period, and the trends 

observed in the public and private sectors, financial markets and banking institutions do 

not seem to have fully internalised climate risk in their decision-making. there are a number 

of factors underlying this situation, but the lack of disclosure by companies, absence of a 

common taxonomy for classifying what is considered green, and the lack of experience 

quantifying climate risks and opportunities, are probably the main factors that need to be 

addressed most urgently. 

additionally, regulators should include climate risk among the factors that may affect 

financial stability. However, to factor climate risk into stress tests, the corresponding 

government climate change strategy needs to be known in sufficient detail. this strategy 

allows the sectors and time scales in which losses during the transition to a decarbonised 

economy may be concentrated to be identified.  in this regard, the banking industry has 

made a strong contribution to the development of common standards and the creation of 

green financial instruments – highly valuable initiatives, which have facilitated the valuation 

of climate risk. nevertheless, there are areas in which less progress has been made, such 

as the involvement of risk departments in climate-change issues and innovation to foster 

the spread of financial instruments facilitating more sustainable investments.

finanally, only through more coordinated action by all concerned will it be possible avoid 

the tragedy of the horizon referred to by mark Carney. in other words, only by anticipating the 

difficulties and taking appropriate measures rapidly and effectively can the climate tragedy 

be prevented from materialising. only thus will be able to avoid regretting not having acted 

much sooner, while there was still time. 

2 dii (2015a). Financial risk and the transition to a low carbon economy: towards a carbon stress testing framework, 
working paper, July. 

— (2015b). Carbon intensity = /carbon risk exposure, discussion paper, november.
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Comité de Supervisión Bancaria de Basilea
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impacto de la Circular Contable 4/2004 sobre el balance y la cuenta de pérdidas y ganancias de las entidades  
de depósito españolas
Daniel Pérez

el programa de evaluación del sector financiero del fondo monetario internacional/Banco mundial
Tomás J. T. Baliño
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Ignacio Garrido Sánchez
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Antonio Pancorbo de Rato
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Andrés García de la Riva
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Carlos Conesa Lareo
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aBBreviations

€   euro
aiaf  asociación de intermediarios de activos financieros (association of securities dealers)
aBCp asset-backed commercial paper
ata  average total assets
BCBs  Basel Committee on Banking supervision
Bis  Bank for international settlements
Bls  Bank lending survey
bn   Billions
bp   Basis points
Brrd Bank recovery and resolution directive
CBe  Banco de españa Circular
CBso  Banco de españa Central Balance sheet data office
CCyB Countercyclical capital buffer
CCr  Banco de españa Central Credit register
Cdo  Collateralised debt obligation
Cds  Credit default swap
CeBs  Committee of european Banking supervisors
Ceiops  Committee of european insurance and occupational pensions supervisors
Cet1 Common equity tier 1 capital
Cis  Credit institutions
Cnmv  Comisión nacional del mercado de valores (national securities market Commission)
Cpss  Basel Committee on payment and settlement systems
dis  deposit institutions
ead  exposure at default
eBa european Banking authority
eCB  european Central Bank
efsf european financial stability facility
emu  economic and monetary union
eonia euro overnight index average
epa official spanish labour force survey
esfs  european system of financial supervisors
esm european stability mechanism
esrB  european systemic risk Board
eu   european union
fasB  financial accounting standards Board
flesB forward-looking exercise on spanish Banks
froB  fund for the orderly restructuring of the Banking sector
fsa  financial services authority
fsap  financial sector assessment program
fsB  financial stability Board
fsf financial stability forum
fsr  financial stability report
fvC  financial vehicle corporation
Gaap Generally accepted accounting principles
Gdi  Gross disposable income
Gdp  Gross domestic product
GHos  Group of Central Bank Governors and Heads of supervision
G-siis Global systemically important institutions
Gva  Gross value added
Gvamp  Gross value added at market prices
iasB international accounting standards Board
iCo  instituto de Crédito oficial (official Credit institute)
id   data obtained from individual financial statements
ifrss  international financial reporting standards
imf  international monetary fund
ine  instituto nacional de estadística (national statistics office)
iosCo  international organization of securities Commissions
isda international swaps and derivatives association
Jst Joint supervisory team
lGd  loss given default
ltros longer-term refinancing operations
ltv  loan-to-value ratio (amount lent divided by the appraised value of the real estate used as collateral)
m   millions
mifid  markets in financial instruments directive
mmfs  money market funds
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mrel minimum requirement for own funds and eligible liabilities
npisHs  non-profit institutions serving households
npls  non-performing loans
ofis other financial intermediaries
omt outright monetary transactions
otC  over the counter
pd   probability of default
per  price earnings ratio
pp   percentage points
rdl royal decree-law
roa  return on assets
roe  return on equity
rwa  risk-weighted assets
sCis  specialised credit institutions
smes  small and medium-sized enterprises
siv  structured investment vehicle
spv  special purpose vehicle
sri  systemic risk indicator
ssm single supervisory mechanism
ta   total assets
tarp  troubled asset relief program
tltros targeted longer-term refinancing operations
var  value at risk
wto  world trade organisation

iso Country Codes

at  austria
Be  Belgium
BG  Bulgaria
Br  Brazil
CH  switzerland
Cl  Chile
Cn  China
Cy  Cyprus
CZ  Czech republic
de  Germany
dk  denmark
ee  estonia
es  spain
fi  finland
fr  france
GB  united kingdom
Gr  Greece
Hr  Croatia
Hu  Hungary
ie  ireland
it  italy
Jp  Japan
ky  Cayman islands
lt  lithuania
lu  luxembourg
lv  latvia
mt  malta
mx  mexico
nl  netherlands
no  norway
pl  poland
pt  portugal
ro  romania
se  sweden
si  slovenia
sk  slovakia
tr  turkey
us  united states



BANCO dE ESpAÑA pUBLICATIONS

the Banco de españa publishes various types of documents providing information on 

its activity (economic reports, statistics, research papers, etc.). the full list of Banco de 

españa publications can be found on its website at http://www.bde.es/f/webbde/secciones/

publicaciones/relacionados/fic/Catalogopublicaciones.pdf.

most of these documents are available in pdf format and can be downloaded free of 

charge from the Banco de españa website at http://www.bde.es/webbde/en/secciones/

informes/. Requests for others should be addressed to publicaciones@bde.es.
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