
Andersen, Henrik; Juelsrud, Ragnar Enger; Kostøl, Andreas Ravndal

Research Report

Effects of the IRB approach on bank lending to
Norwegian enterprises

Staff Memo, No. 1/2020

Provided in Cooperation with:
Norges Bank, Oslo

Suggested Citation: Andersen, Henrik; Juelsrud, Ragnar Enger; Kostøl, Andreas Ravndal
(2020) : Effects of the IRB approach on bank lending to Norwegian enterprises, Staff Memo, No.
1/2020, ISBN 978-82-8379-133-4, Norges Bank, Oslo,
https://hdl.handle.net/11250/2655716

This Version is available at:
https://hdl.handle.net/10419/246143

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your
personal and scholarly purposes.

You are not to copy documents for public or commercial
purposes, to exhibit the documents publicly, to make them
publicly available on the internet, or to distribute or otherwise
use the documents in public.

If the documents have been made available under an Open
Content Licence (especially Creative Commons Licences), you
may exercise further usage rights as specified in the indicated
licence.

  https://creativecommons.org/licenses/by-nc-nd/4.0/deed.no

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/11250/2655716%0A
https://hdl.handle.net/10419/246143
https://creativecommons.org/licenses/by-nc-nd/4.0/deed.no
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


 

  
 

STAFF MEMO 

 

 

 

Effects of the IRB approach on bank 
lending to Norwegian enterprises 

  

NO. 1 | 2020 

 

HENRIK ANDERSEN, 

RAGNAR ENGER 

JUELSRUD AND 

ANDREAS KOSTØL 



 

 

 

2 

NORGES BANK  

STAFF MEMO 

NO. 1 | 2020 

 

EFFECTS OF THE IRB 
APPROACH ON BANKS' 
LENDING TO NORWEGIAN 
ENTERPRISES 

 

The papers in the Staff Memo series present reports and documentation 

written by staff members and other authors affiliated with Norges Bank, the 

central bank of Norway. The views and conclusions expressed in these papers 

do not necessarily represent those of Norges Bank. 

 

© 2020 Norges Bank  

This paper may be quoted or referenced provided the author and Norges Bank 

are acknowledged as the source. 

 

ISSN 1504-2596 (online)  

ISBN 978-82-8379-133-4 (online)  

 

 

  



 

 

 

3 

NORGES BANK  

STAFF MEMO 

NO. 1 | 2020 

 

EFFECTS OF THE IRB 
APPROACH ON BANKS' 
LENDING TO NORWEGIAN 
ENTERPRISES 

 

Effects of the IRB approach on bank 
lending to Norwegian enterprises 

Henrik Andersen, Ragnar Enger Juelsrud and Andreas Kostøl1 
 
This paper analyses how the introduction of the IRB approach may 

have affected banks' lending to enterprises, lending margins and 

portfolio quality in Norway. Our results show that the IRB banks' lending 

margins decreased compared with the standardised approach banks 

following the introduction of the IRB approach. Growth in lending to the 

corporate market was also higher for the IRB banks than for the 

standardised approach banks during the first years after the 

introduction. However, this may be the result of factors other than the 

IRB approach. Our analyses do not indicate that the IRB approach has 

led to finer granularity in the pricing of corporate loans. We find some 

support for the hypothesis that the IRB approach may have improved 

the quality of banks' portfolios.  

Key words: regulation, banks, IRB, enterprises, credit 

 

 

1. Introduction  
Banks play a key role in the economy, offering services that are crucial 

to economic growth, such as providing credit to enterprises and private 

individuals.2 Access to such services is often impaired during banking 

crises. The macroeconomic costs of banking crises are therefore high. 

Holding more equity capital improves banks' resilience to losses and 

reduces the risk of crises. The authorities have therefore imposed 

requirements with regard to the amount of equity a bank must use to 

finance lending. Equity requirements vary with credit risk. Since equity 

financing in isolation is more costly than other financing, such capital 

requirements can affect banks' risk management, lending growth and 

lending rates. 

                                            

1 The views and conclusions in this publication are the authors' own and do not necessarily reflect, and must 
not be reported as, those of Norges Bank. We thank Dag Henning Jacobsen (Finance Norway), Are 
Jansrud (SpareBank 1 Østlandet), Kasper Roszbach and Sindre Weme for useful comments and input. 
2 Banks provide credit, accept deposits, execute payments and provide risk management services. 
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In practice, banks must satisfy capital adequacy requirements, ie the 

minimum capital banks must hold relative to risk-weighted assets. Risk-

weighted assets are calculated by risk-weighting loans and other 

exposures. Each risk weight is set to reflect the risk of unexpected 

losses. Banks with more risky assets are therefore subject to higher 

capital requirements. In the 1990s and the beginning of the 2000s, 

banks used fixed, standardised risk weights (Basel I). With the 

introduction of the Basel II capital framework in 2007, several of the 

largest banks in Norway were permitted to use internal models to 

calculate risk weights (the IRB approach3). The alternative is to apply 

more general, standardised risk weights set by the authorities (the 

standardised approach).4 

One of the aims of the IRB approach was to improve risk management 

and capital allocation efficiency. Banks applying the IRB approach (IRB 

banks) use enterprise- and bank-specific data to a greater extent than 

standardised approach banks. This can improve banks' ability to assess 

which borrowers to extend credit to and at which interest rate, so that 

expected losses are covered by a bank's operating income. If this is the 

case, the IRB approach can reduce the risk of solvency problems in IRB 

banks. The IRB approach can also improve capital allocation efficiency 

in the economy. If bank credit is supplied to a greater extent to 

enterprises with good debt-servicing capacity, a larger share of capital 

can be invested in profitable projects. 

 

The IRB approach has contributed to reducing Norwegian IRB banks' 

capital requirements. Charts 1 and 2 show that the IRB banks' risk 

weights for corporate loans and residential mortgages have fallen 

sharply since 2006. The IRB banks' average risk weight for corporate 

exposures has declined by almost half since 2006, and residential 

mortgage risk weights have fallen even more. 

 

 

 

 

 

 

 

 

 

 

                                            

3 Internal Ratings-Based (IRB) Approach. 
4 Banks applying the standardised approach can nevertheless use internal risk models for loan pricing. 
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Chart 1 Average risk weight for corporate exposures under Basel I and 

the IRB approach. Weighted average of Norwegian IRB banks.1 

Percent. 2006 – 2018  

 

1) Disregarding the transitional rule for the transition from Basel I. 

Sources: Banking groups’ Pillar 3 reports 

 

Chart 2 Average residential mortgage risk weight under Basel I and the 
IRB approach. Weighted average of Norwegian IRB banks.1 Percent. 
2006 – 2018  

 

1) Disregarding the transitional rule for the transition from Basel I. 

Source: Banking groups’ Pillar 3 reports 

 

The IRB approach may also have contributed to higher lending growth 

and lower lending margins, ie a lower spread between the lending rate 
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and the three-month money market rate (NIBOR). Lending rates on 

loans to enterprises are often contractually set at a fixed margin above 

the money market rate, particularly for loans to large enterprises.5 The 

lending margin should cover banks' expected credit losses as well as 

operating expenses and financing costs related to credit. Equity 

financing is in isolation more costly than other forms of financing. Since 

IRB banks' capital requirements have decreased more than those of 

standardised approach banks, the introduction of Basel II may have 

reduced IRB banks' funding costs compared with standardised 

approach banks and thereby laid the basis for lower lending margins 

and higher lending growth.6  

 

The IRB approach may also have led to finer granularity in the pricing of 

corporate exposures and thereby a wider dispersion of lending margins 

across borrowers. Exposures with low credit risk are assigned lower risk 

weights under the IRB approach than under the standardised approach. 

In addition, risk weights for high-risk exposures can be higher under the 

IRB approach. If the IRB approach produce a wider dispersion of risk 

weights for corporate exposures, it is reasonable to assume that the 

IRB approach could also lead to a wider dispersion of lending margins. 

 

In this paper, we analyse the consequences of the IRB approach for 

Norwegian banks and their corporate customers in Norway. We use 

bank-specific data and credit data to analyse two questions:  

 

1. Have developments in lending and lending margins been 

significantly different for IRB banks compared with standardised 

approach banks?  

 

2. Have developments in portfolio quality been significantly different 

for IRB banks compared with standardised approach banks?  

 

To answer the first question, we study lending volumes, average 

lending margins and the dispersion of lending margins across loans. To 

answer the second question, we analyse credit losses and a range of 

bank customer characteristics.  

 

A problematic aspect of this analysis is that lending, interest rates and 

bank portfolio quality are affected by many other factors in addition to 

                                            

5 Bank loans to small enterprises are more often standard variable-rate loans. 
6 Lower equity financing does not necessarily lower the cost of providing credit, however. Investors may 
consider it risky to invest in banks with low equity capital, for example. In such a situation, a reduction in 
equity capital could raise the price of wholesale funding and the required return on equity. The overall effect 
is therefore ambiguous. International studies nonetheless suggest that banks' total funding costs can 
decrease somewhat when equity ratios fall (see ECB (2011). 
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capital requirements. Distinguishing the effects of the IRB approach 

from the effects of other factors that vary across the two groups of 

banks can be demanding. Take lending margins, for example. Banks 

might have reduced their lending margins during the analysis period 

irrespective of their method of calculating capital ratios. To exclude this 

possibility, we compare developments in the IRB banks' lending 

margins with those of the standardised approach banks. If lending 

margins for the two groups of banks only differ after the IRB approach 

was introduced, we find support for the hypothesis that any change in 

the IRB banks' lending margins is in fact attributable to the IRB 

approach.  

Second, the fall in the IRB banks' lending margins may be a result of a 

larger decrease in IRB banks' credit risk compared to that of 

standardised approach banks around the introduction of the IRB 

approach. To control for such alternative explanations, we examine 

enterprises with loans from both the standardised approach banks and 

the IRB banks. Looking at the interest rate differential between loans to 

the same enterprise before and after the IRB approach ensures that we 

pick up changes in lending margins that are not the result of differences 

in customer characteristics.7  

We cannot control for everything, however. A problem with this method 

is that we do not control for other factors that only affect IRB banks in 

the same period, such as the price of IRB banks' wholesale funding, 

growth ambitions or risk assessments. Another problematic aspect of 

this analysis is that Basel II also reduced risk weights for standardised 

approach banks, although not to the same extent as for IRB banks. 

Overall, these factors may have led to an under- or overestimation of 

the real effects of the IRB approach.  

The findings from our empirical analysis can be summarised in two 

broad conclusions. First, we find little evidence that the IRB approach 

affected banks' lending margins. We observe that Norwegian IRB 

banks' lending margins on corporate loans fell by about 90 basis points 

compared with the standardised approach banks in the first years after 

the introduction of the IRB approach. However, the difference 

decreased again after autumn 2009, making it difficult to conclude that 

the fall in margins could be attributed to the IRB approach. Nor do we 

find any sign that the dispersion of corporate interest rates has widened 

for banks that adopted the IRB approach, despite the fact that the use 

                                            

7 We assume that banks do not change their priority claim over the collateral once the loan has been 
approved. 
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of more firm-specific data can improve IRB banks' ability to rate 

borrowers according to credit risk. 

 

Second, we find some empirical evidence that the IRB approach may 

have affected banks' portfolio composition. According to our analyses, 

the concentration of highly liquid customers and customers with small 

loans has increased for the IRB banks. Measured based on other 

characteristics such as profitability, equity ratio and credit rating, we find 

no indication that the IRB approach has changed the composition of 

banks' portfolios. Nor do we find any indication that the loss ratio has 

declined more among the IRB banks than among the standardised 

approach banks.  

 

Our study adds to a small body of literature analysing the 

consequences of the IRB approach for risk management and lending 

margins. Behn et al. (2016) find that both losses and default rates are 

higher for IRB banks than for standardised approach banks, as are 

lending rates. This may suggest that the IRB banks had more 

information about their customers and that higher lending rates reflect 

higher risk. The authors nonetheless conclude that the reform had the 

opposite of the intended effect as it resulted in lower capital ratios and 

higher losses for IRB banks. Rajan et al. (2015) find that statistical risk 

models estimated on historical data do not capture changes in the 

relationship between customer characteristics and defaults over time. 

Similarly, Acharya et al. (2014) find that risk weights do not capture 

changes in real risk, but that other measures of bank solvency, such as 

leverage ratios, provide a better indication of banks' resilience to 

financial stress. On the other hand, an analysis conducted by the Basel 

Committee of more than 100 IRB banks shows that up to three quarters 

of the variation in risk weights across banks was attributable to 

differences in underlying risk (see Basel Committee (2013)). This is 

consistent with the results of the European Banking Authority's (EBA) 

analyses of over 100 European IRB banks (see EBA (2017) and EBA 

(2019)), in which the EBA concludes that the variability of IRB banks' 

capital requirements can largely be explained by measurable 

characteristics of banks' exposures. 

 

Section 2 of this paper describes those parts of the capital framework 

that are relevant to our analysis. Section 3 provides an overview of the 

data sets that we use. Section 4 compares developments in interest 

rate setting and credit standards for IRB and standardised approach 

banks, while section 5 compares different indicators of bank portfolio 

quality. Section 6 concludes.  
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2. The capital framework 
The banks’ capital adequacy ratio is calculated as capital as a 

percentage of risk-weighted assets: 

𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝑎𝑑𝑒𝑞𝑢𝑎𝑐𝑦 𝑟𝑎𝑡𝑖𝑜 =
𝐶𝑎𝑝𝑖𝑡𝑎𝑙

𝑅𝑖𝑠𝑘 − 𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑎𝑠𝑠𝑒𝑡𝑠
 

The numerator in the capital adequacy equation, ie the bank's capital, 

can consist of different qualities of capital. Banks are required to meet 

minimum requirements for Common Equity Tier 1 (CET1) capital, Tier 1 

capital and total regulatory capital.8  

The denominator in the capital adequacy equation, ie risk-weighted 

assets, is computed by assigning risk weights to a bank's assets 

(exposures). The higher the risk of loss on an asset, the higher its risk 

weight should be. Risk weights are intended to reflect the risk of 

unexpected losses. Expected losses should be reflected in lending 

margins and are covered by banks' operating income.  

Under Basel I, banks used fixed, standardised risk weights to calculate 

capital requirements.9 The Basel I framework was subsequently 

criticised for not taking sufficient account of differences in risk. High-risk 

banks could in some cases be subject to the same capital requirements 

as banks with lower risk. Large international banks using internal 

models for risk management argued that internal models should be 

used to calculate capital requirements, as internal models provided a 

more accurate picture of actual risk than the Basel I framework. 

Basel I was replaced by the Basel II framework in Norway in 2007. 

Under Basel II, risk weights were intended to more accurately reflect 

actual risk, which would contribute to better risk management and more 

efficient capital allocation. Under the Basel Il framework, banks were 

permitted to use three different approaches for calculating capital 

requirements for credit risk: the standardised approach, the foundation 

IRB approach (FIRB) and the advanced IRB approach (AIRB) (see 

Ministry of Finance (2006)).10 The IRB approach was calibrated to give 

banks lower capital requirements than under both the standardised 

                                            

8 CET1 capital is a bank's equity capital net of deductions such as goodwill, deferred tax assets and other 
intangibles. Tier 1 capital comprises CET 1 capital and additional Tier 1 capital (AT1) such as preferred 
capital securities and hybrid capital. Regulatory capital is the sum of Tier 1 and Tier 2 capital. Tier 2 capital 
also includes time-limited subordinated loan capital. 
9 Residential mortgages with loan-to-value ratios below (above) 80 percent were assigned a risk weight of 
50 (100) percent, while corporate exposures were assigned a risk weight of 100 percent. 
10 Banks must also calculate capital requirements for market and operational risk. As these requirements 
account for a small part of banks' capital requirements, this paper focuses on credit risk. 
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approach and Basel I, giving banks an incentive to adopt the IRB 

approach.  

 

Banks must apply to Finanstilsynet (Financial Supervisory Authority of 

Norway) for approval to use the IRB approach. The five largest 

Norwegian banks and Nordea Norge adopted the IRB approach in 2007 

and have since applied the IRB approach to an increasing portion of 

their exposures. Since 2007, other Norwegian banks have also become 

IRB banks (see Table 1). 

 
Table 1 Approvals of Norwegian banks' IRB models.1 2007 – 2018 

 

1) The overview is based on publicly available information and does not necessarily 
include all IRB approvals. 
2) IRB models for parts of DNB's corporate portfolio have been approved in several 
rounds. 
3) Sparebanken Hedmark prior to the merger with Sparebanken Hedmark and 
SpareBank 1 Oslo Akershus on 1 April 2017. SpareBank1 Østlandet after the merger.  

Sources: Official letters from Finanstilsynet and banks' reports, press releases and 
stock exchange notifications 

 
The IRB approach has reduced Norwegian IRB banks' capital 

requirements (Charts 1 and 2). For the smaller banks, which use the 

standardised approach, the introduction of Basel II has not resulted in 

DNB2 Spb. SR-

Bank

Spb. 1 

SMN

Spb. Vest Spb. 1 

Nord-

Norge

Spb. Møre Spb. 1 

Østlandet3

BN Bank Bank 1 

Oslo 

Akershus3

2007

IRB 

mortgages 

and FIRB 

corporates

IRB 

mortgages 

and FIRB 

corporates

IRB 

mortgages 

and FIRB 

corporates

IRB 

mortgages 

and FIRB 

corporates

IRB 

mortgages 

and FIRB 

corporates

2008

IRB 

mortgages 

and FIRB 

corporates

2009
AIRB 

corporates

IRB 

mortgages

IRB 

mortgages

IRB 

mortgages

IRB 

mortgages

IRB 

mortgages

2010
AIRB 

corporates

2011

2012

IRB 

mortgages 

and AIRB 

corporates 

and inst.

IRB 

mortgages 

and FIRB 

corporates

2013

2014
FIRB 

corporates

AIRB 

corporates

2015
AIRB 

corporates

AIRB 

corporates

AIRB 

corporates

AIRB 

corporates

IRB 

mortgages

AIRB 

corporates

IRB 

mortgages

AIRB 

corporates

2016

2017
AIRB 
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the same decrease in risk weights. Under the standardised approach, 

commercial property loans and loans to enterprises without a credit 

rating are assigned a risk weight of 100 percent, the same as under 

Basel I. Loans to smaller enterprises classified as Retail11 are assigned 

a risk weight of 75 percent. 

A transitional rule (Basel I floor) was introduced to limit the potential 

reduction in IRB banks’ capital requirements compared with Basel I.12 

Most Norwegian IRB banks have been bound by the Basel I floor since 

the introduction of the IRB approach. This has reduced the differences 

in capital requirements in real terms between Norwegian IRB banks and 

standardised approach banks. The floor was removed from Norwegian 

capital adequacy rules at the end of 2019. Banks that at the margin 

were bound by the floor applied in reality risk weights for new 

exposures of about 80 percent of the risk weights under Basel I, ie risk 

weights of about 80 percent for new corporate exposures.13  

3. Data 
We use several data sources to assess the effects of the IRB approach. 

Data from the ORBOF banking statistics14 are used to analyse 

developments in banks' lending, lending margins and corporate loan 

losses. The banking statistics are complemented by risk weight data 

from banks' Pillar 3 reports. 

The Norwegian Tax Administration's credit data contain outstanding 

debt and interest paid on all loans provided by banks in Norway to 

Norwegian enterprises. We use these data to estimate how the IRB 

approach has affected average lending margins and the dispersion of 

lending margins across corporate borrowers. Lending rates applied to 

loans are not observed directly in the data set. The average lending rate 

is therefore calculated by dividing the year's interest payments by the 

average outstanding loan amount for the current and previous year.15    

                                            

11 A corporate exposure can be included in the Retail segment if the bank's total exposure to the enterprise 
is less than EUR 1 million euro and annual turnover for the enterprise is less than EUR 50 million. 
12 In 2007, IRB banks' risk-weighted assets could not be lower than 95 percent of risk-weighted assets 
under the Basel I rules. In 2008, the Basel I floor was reduced to 90 percent and to 80 percent in 2009. 
13 80 percent of the Basel I risk weight at 100 percent corresponds to a risk weight of 80 percent. Since 
banks were not required to calculated capital requirements for operational risk under Basel I, the effective 
risk weights are in practice somewhat lower than 80 percent of the Basel I weights. 
14 See Offentlig regnskapsrapportering for banker og finansieringsforetak (ORBOF) [banks’ and financial 
undertakings' financial reporting to the Norwegian authorities] (Norwegian only): 
https://www.ssb.no/innrapportering/naeringsliv/orbof.   
15 Getz Wold and Juelsrud (2020) show that this method results in about the same interest rate as is 
reported in Statistics Norway's official statistics. We minimise measurement errors by excluding 
observations of interest rates below and above a certain level. 

https://www.ssb.no/innrapportering/naeringsliv/orbof
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Developments in the quality of Norwegian banks' portfolios is also 

analysed by comparing credit data with enterprise data. Data on 

business enterprises from the Brønnøysund Register contain 

accounting data for all Norwegian limited companies with bank debt in 

the period 2003-2016. The data set also contains the enterprises' credit 

ratings.16 

4. Effects of the IRB approach on lending 
rates and lending 

This section analyses how the IRB approach may have changed banks' 

lending to enterprises and their lending rates. We focus on the five 

Norwegian banks that adopted the IRB approach in 2007. In addition, 

we assess five foreign-owned banks that have used the IRB approach 

for about as long as the five Norwegian IRB banks.17 The foreign-

owned banks probably play a crucial role for competition in the 

corporate loan market in Norway, partly because they face lower capital 

requirements than Norwegian banks and hold a substantial share of the 

market in Norway. Other Norwegian banks that adopted the IRB 

approach after 2007 are excluded from our empirical analysis. 

4.1. Analysis at bank level 
Bank lending data show that banks may have adapted to expectations 

of lower risk weights under Basel II long before its introduction in 2007. 

Both the IRB banks and the standardised approach banks increased 

their lending to the corporate market considerably in the period 

preceding the introduction of Basel II (Chart 3). Lending growth was 

highest for the foreign-owned IRB banks. High credit demand probably 

made a strong contribution to the high level of lending growth in the 

period, but the introduction of Basel II may also have resulted in an 

increase in the supply of bank credit. The Basel Committee published 

impact studies in 2003 and 2006 that indicated that the IRB approach 

could result in considerably lower capital requirements (see Basel 

Committee (2003) and (2006)).18 In 2006, corporate lending growth for 

both the Norwegian and the foreign-owned IRB banks was higher than 

for the standardised approach banks. 

                                            

16 Provided by Bisnode. 
17 Handelsbanken, Nordea, SEB and Swedbank have used the IRB approach since 2007, while Danske 
Bank adopted the IRB approach in 2008.  
18 The Basel Committee published its first impact study for Basel II in 2001 (see Basel Committee, 2001). 
According to this study, the IRB approach would result in higher capital requirements for most banks. The 
proposed Basel II framework was adjusted following this study. 
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Chart 3 Growth in corporate lending by banks and mortgage 

companies1. Four-quarter change. Percent. 2002 Q4 – 2019 Q3 

 

1) Excluding banks established after 2001 Q3. 

2) DNB, SpareBank 1 SR-Bank, SpareBank 1 SMN, Sparebanken Vest and 

SpareBank 1 Nord-Norge. 

3) Danske Bank, Handelsbanken, Nordea, SEB and Swedbank. 

Source: Norges Bank 

 

Growth in lending to the corporate market was also higher for the IRB 

banks, particularly the foreign-owned IRB banks, than for the 

standardised approach banks in the first years after the introduction of 

Basel II. However, during the financial crisis of 2008-2009, both the 

Norwegian and the foreign-owned IRB banks tightened lending to a 

greater extent than the standardised approach banks. Since then, the 

IRB banks and the standardised approach banks have grown at about 

the same pace, with the highest corporate lending growth rate 

alternating between the two. Overall, it is difficult to draw any conclusion 

about the effects of the IRB approach from this data source alone. 

Our data on interest rates show that the introduction of Basel II may 

have pulled down the IRB banks' lending margins (see Chart 4). Before 

the introduction, Norwegian IRB banks' corporate lending margins were 

on average 0.6 percentage point lower than the equivalent margins for 

standardised approach banks. After the introduction, this difference 

gradually increased to 1.5 percentage points in autumn 2009. The 

difference in lending margins between the foreign-owned IRB banks 

and the standardised approach banks increased by almost the same 

extent. This supports the hypothesis that the IRB approach may have 

resulted in cheaper corporate loans.  
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Chart 4 Lending margin1 on the stock of corporate loans from banks 

and mortgage companies2. Percent. 2002 Q4 – 2019 Q3  

 

1) Spread between lending rate and three-month money market rate. 
2) Excluding banks established after 2001 Q3. 
3) DNB, SpareBank 1 SR-Bank, SpareBank 1 SMN, Sparebanken Vest and 
SpareBank 1 Nord-Norge. 
4) Danske Bank, Handelsbanken, Nordea, SEB and Swedbank. 

Source: Norges Bank 

 

The difference in lending margins between the Norwegian IRB banks 

and the standardised approach banks gradually reverted after autumn 

2009, possibly because of the increase in general capital requirements 

following the financial crisis.19 This may have affected the Norwegian 

IRB banks more than the standardised approach banks as IRB banks 

had adjusted their capital ratios closer to the requirements (see Getz 

Wold and Juelsrud (2020)). Another explanation could be that lending 

margins were affected by factors other than the IRB approach, such as 

the price of wholesale funding20. However, the foreign-owned IRB 

banks in Norway, which rely heavily on wholesale funding, were able to 

maintain the difference in margins vis-à-vis the standardised approach 

banks to a far greater extent than the Norwegian IRB banks. This may 

be because the Basel I floor was applied in a different way in Norway 

than in other countries, with the result that the Basel I floor was more 

                                            

19 Until 2012, the minimum CET1 capital requirement in Norway was just over 5 percent. In autumn 2011, 
the EU decided that the largest banks should have a minimum CET1 capital ratio of 9 percent by summer 
2012. Finanstilsynet (Financial Supervisory Authority of Norway) expected Norwegian banks to meet the 
same requirement. The requirement continued to increase in pace with the phasing in of the new capital 
framework (CRD IV/CRR) in summer 2013 (see Kragh-Sørensen (2012) and Lund and Nordal (2017) for 
more detailed descriptions).  
20 Banks that rely exclusively on equity and customer deposits will not be directly affected by changes in the 
price of wholesale funding. This is the case for a number of the smaller standardised approach banks. 
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binding for the Norwegian than for the foreign-owned IRB banks.21 

Since the Basel I floor was more binding in Norway, the Norwegian IRB 

banks' adjustment may have been influenced by the Basel I rules to a 

greater extent than that of the foreign-owned IRB banks. 

 

4.2. Analysis at loan level 
This section presents an analysis of the effects of the IRB approach on 

individual corporate loans. As in 4.1, we explore whether the IRB 

approach may have resulted in cheaper loans, but in contrast to 4.1, we 

examine developments in lending margins at loan level. A fall in the IRB 

banks' lending margins relative to those of the standardised approach 

banks following the introduction of the IRB approach could indicate that 

the IRB approach has contributed to cheaper loans. Similarly, we 

assess whether the IRB approach has led to finer granularity in the 

pricing of corporate loans. 

We estimate the difference in interest rates between the IRB banks and 

the standardised approach banks among enterprises that borrow from 

both IRB and standardised approach banks. As customer composition 

is constant under this method, any changes in interest rates after 2007 

can be interpreted as a consequence of the IRB approach. As very few 

Norwegian enterprises have loans with both a foreign-owned IRB bank 

and a standardised approach bank, the analyses at loan level do not 

assess the effects for the foreign-owned IRB banks. 

Chart 5 shows the difference in average lending margin between the 

IRB banks and the standardised approach banks.22 Compared with the 

standardised approach banks, the average margin on lending to these 

enterprises is significantly higher for the IRB banks in 2004. In 2005, 

this difference is no longer significantly different from zero, and in 2006, 

the lending margin is significantly lower for the IRB banks. The 

difference remains negative, but is not significantly different from zero 

until 2010. This may indicate that the IRB approach resulted in lower 

lending margins, although we do not have a good explanation for the 

time lag.23 The difference is about 90 basis points in 2010. As in Chart 

                                            

21 The Norwegian IRB banks applied the Basel I floor in their calculation of risk-weighted assets, as 
recommended by the Basel Committee (the Basel Committee version). The foreign-owned banks applied 
the floor as a lower limit on capital, as defined in the EU Directive (the EU version). In contrast to the Basel 
Committee version, the EU version of the floor did not have any effect for banks with a capital ratio of more 
than 80 percent of the minimum requirement under Basel I (see Borchgrevink, 2012). In isolation, this 
contributed to a larger reduction in the capital requirements for the foreign-owned IRB banks than for the 
Norwegian IRB banks. 
22 The method is explained in section 1 of the appendix.  
23 The difference in 2006 may reflect banks' expectations of lower capital requirements under the IRB 
approach. 
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4, the difference in lending margin between the Norwegian IRB banks 

and the standardised approach banks decreases again after 2010.  

Chart 5. IRB banks'1 average lending rate less average lending rate of 

standardised approach banks for the same enterprise.2 2004 – 2013 

 

1) DNB, SpareBank 1 SR-Bank, SpareBank 1 SMN, Sparebanken Vest and 

SpareBank 1 Nord-Norge. 

2) The black diamonds represent the average difference and the bars display the 95 

percent confidence interval. 

Source: Norges Bank  

 

The IRB approach may also have produced finer granularity in the 

pricing of corporate loans and thereby a wider dispersion of lending 

margins across borrowers. Chart 6 shows that the dispersion of IRB 

banks' rates increased in the period to 2008. However, as standardised 

approach banks have shown very similar developments, it is difficult to 

conclude that the wider dispersion is attributable to the IRB approach. 

Furthermore, we observe that the dispersion decreases after 2008 for 

both groups, suggesting that the decrease was driven by factors other 

than the IRB approach. 
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Chart 6. Dispersion in rates1 for corporate loans from IRB banks2 and 
standardised approach banks. Percent. 2005 – 2015 

 

1) Standard deviation in imputed rates. 

2) DNB, SpareBank 1 SR-Bank, SpareBank 1 SMN, Sparebanken Vest and 

SpareBank 1 Nord-Norge. 

Source: Norges Bank 

 

We also conduct a statistical test to provide a better basis for assessing 

the effects of the IRB approach on the dispersion of rates. First, we 

calculate the annual standard deviation and the relationship between 

the 75-25 and the 90-10 percentiles of the distribution in rates for each 

bank for the period 2003-2016. Then we estimate the difference in the 

three dispersion measures between the IRB banks and the 

standardised approach banks pre- and post-2007 (see Table 2).24 From 

this analysis, we cannot reject the null hypothesis that the dispersion in 

the two groups of banks follows the same path. This strengthens the 

conclusion that the IRB approach has not changed the pricing of credit 

to enterprises. 

                                            

24 See section 2 of the appendix for an explanation of the method. 
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Table 2 Difference in dispersion of rates on corporate loans from IRB 

banks1 and standardised approach banks pre- and post-2007   

 

1) DNB, SpareBank 1 SR-Bank, SpareBank 1 SMN, Sparebanken Vest and 

SpareBank 1 Nord-Norge. 

Source: Norges Bank  

 

5. Effects of the IRB approach on portfolio 
quality 

The analyses in Section 4 show that the IRB banks reduced lending 

margins and increased lending to the corporate market relative to the 

standardised approach banks around the time of the introduction of the 

IRB approach. However, we find no support for the hypothesis that the 

IRB approach has led to finer granularity in the pricing of corporate 

loans. The IRB approach may nonetheless have affected the quality of 

the IRB banks' portfolios. One of the aims of the IRB approach was to 

contribute to better risk management and capital allocation efficiency. 

The IRB approach may thus have contributed to changing the 

composition of the IRB banks' corporate portfolios. For example, the 

IRB approach may have improved banks' incentives to lend to 

enterprises with low credit risk as the capital cost of lending to these 

enterprises is relatively speaking lower.  

Chart 7 shows that the corporate loan loss ratio has followed a relatively 

similar path for the Norwegian IRB banks and the standardised 

approach banks since 2002. The loss ratio for the foreign-owned IRB 

banks has varied to a greater extent. On average, the loss ratio for the 

Norwegian IRB banks has been somewhat lower than for the 

standardised approach banks, particularly in the years following the 

introduction of Basel II.  

Differences in banks' credit risk are often more pronounced in 

downturns. Macroeconomic developments in Norway have been solid 

since the introduction of the IRB approach, with the exception of the 

financial crisis and the downturn following the oil price fall in 2014. This 

can make it difficult to use data on banks' loan losses to assess 

Standard deviation 75-25 percentiles 90-10 percentiles

Difference between IRB and standardised 

approach pre- and post-2007
-0.001 -0.21 1.3

Standard error (0.001) (0.52) (11.5)

Explained variance 0.024 0.002 0.011

Observations 1207 1207 1207
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changes in portfolio quality. Since 2015, however, loss ratios for 

Norwegian IRB banks have been higher than for standardised approach 

banks. This is partly because the Norwegian IRB banks were more 

exposed to oil-related industries during the oil price decline and incurred 

larger losses on oil-related loans than the standardised approach 

banks. 

Chart 7 Banks'1 losses2 on corporate loans as a share of gross loans. 

Percent. 2002 – 2018 

 

1) Excluding banks established after 2001 Q3. 

2) Recognised losses excluding changes in collective impairment losses/unspecified 

loan loss provisions. 

3) DNB, SpareBank 1 SR-Bank, SpareBank 1 SMN, Sparebanken Vest and 

SpareBank 1 Nord-Norge. 

4) Danske Bank, Handelsbanken, Nordea, SEB and Swedbank. A number of foreign-

owned banks have not submitted reports for several of the years in this dataset. 

Nordea has submitted reporting for all the years in the dataset. 

Source: Norges Bank 

 

We also assess a number of characteristics of banks' corporate 

customers in order to shed light on how the IRB approach may have 

affected banks' portfolio composition. We conduct a statistical analysis 

to test whether these characteristics changed more for Norwegian IRB 

banks than for standardised approach banks around the introduction of 

the IRB approach. We focus on credit risk indicators that are included in 

Norges Bank's bankruptcy prediction model25 and the SEBRA model26. 

Table 3 provides a complete overview of these indicators and the 

                                            

25 See Hjelseth and Raknerud (2016) for a more detailed description of Norges Bank' bankruptcy prediction 
model. 
26 See Bernhardsen and Larsen (2007) for a more detailed description of the SEBRA model.  
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average for IRB and standardised approach banks before the 

introduction of the IRB approach.  

Table 3 Characteristics of standardised approach banks' and IRB 

banks' corporate customers1 in 2006  

 

1) Enterprises with negative equity or negative total capital were excluded from the 

comparison.  

2) Difference between IRB approach and standardised approach. ***, **, * means that 

the difference is significant with a p-value respectively of 1, 5 or 10 percent or lower.  

3) Earnings before interest, taxes, depreciation and amortisation. 

Source: Norges Bank. 

 

There were several significant differences between the IRB banks' 

average corporate customer and the standardised approach banks' 

average corporate customer before the IRB approach was introduced. 

On average, Norwegian IRB banks' customers were more profitable, 

solid, older and larger than the customers of standardised approach 

banks. In addition, IRB banks' customers had on average better credit 

ratings than the customers of standardised approach banks.  

To explore whether the IRB approach has changed the quality of banks' 

portfolios, we assess whether banks' customer characteristics changed 

around the time of the transition to the IRB approach. Our statistical 

Characteristics of customers
Standardised 

approach
IRB approach Difference

2

EBITDA
3
 in 1000s of NOK 2050 2541 490***

Share of rating A (Bisnode) 0.309 0.293 -0.015***

Share of rating AA (Bisnode) 0.438 0.463 0.024***

Share of rating AAA (Bisnode) 0.086 0.102 0.016***

Return on total capital in percent 15.7 14.0 -1.6***

Return on equity in percent 20.5 23.3 2.8***

Log(Total assets in 1000 NOK) 8.9 9.1 0.2***

Log(Loan amount  in 1000 NOK) 5.8 6.0 0.2***

Net liquid assets as a share of turnover 0.06 3.46 3.4**

Paid-in equity as a share of book equity 1.32 1.37 0,05

Age in years 13.5 14.9 1.4***

EBITDA
3
 as share of total debt 0.21 0.20 -0.01***

Trade accounts payable as a share of 

total assets 
0.16 0.16 0.00

Unpaid taxes and dues as a share of total 

assets 
0.029 0.028 -0.001*
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analysis tests whether customer characteristics can explain whether the 

loan was obtained from a Norwegian IRB bank and whether this is more 

likely to be the case following the transition to the IRB. If we can reject 

the null hypothesis that customer statistics are the same before and 

after the introduction of the IRB approach, this will indicate a change in 

the portfolio. Section 3 of the appendix describes the method in more 

detail. 

Table 4. Developments in customer characteristics for IRB banks before 

and after the transition to the IRB approach  

 

1) ***, **, * means that the difference is significant with a p-value respectively of 1, 5 or 

10 percent or lower.  

Source: Norges Bank. 

 

Our statistical analysis gives no clear indication that the IRB approach 

has changed the quality of Norwegian IRB banks' portfolios (see Table 

4). For most of the characteristics of the IRB banks' customers, the 

analysis does not indicate a significant change after the transition to the 

IRB approach. There are, however, two exceptions. First, there is an 

Characteristics of customers
Difference between pre- 

and post-2007
1 Standard error

EBITDA
3
 in 1000s of NOK 0.000 (0.000)

Share of rating A (Bisnode) 0.000 (0.002)

Share of rating AA (Bisnode) 0.001 (0.001)

Share of rating AAA (Bisnode) 0.001 (0.002)

Return on total capital in percent -0.001 (0.001)

Return on equity in percent 0.000 (0.000)

Log(Total assets in 1000s of NOK) -0.000 (0.000)

Log(Loan amount  in 1000s of NOK) -0.001* (0.001)

Net liquid assets as a share of turnover 0.000** (0.000)

Paid-in equity as a share of book equity -0.000 (0.000)

Age in years -0.000 (0.000)

EBITDA
3
 as a share of total debt 0.002 (0.004)

Trade accounts payable as a share of 

total assets 
0.000 (0.001)

Unpaid direct and indirect taxes as a 

share of total assets 
0.017 (0.019)
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increase in the concentration of liquid27 corporate customers of IRB 

banks. This may reflect that IRB models put emphasis on enterprises' 

liquidity and thus that to loans to liquid enterprises are assigned lower 

risk weights under the IRB approach. Second, there is some indication 

that the concentration of IRB bank customers with small loans has 

increased after the introduction of the IRB approach. This may reflect 

the lower risk weights assigned under the IRB approach to small loans 

classified as Retail exposures.28 Overall, our results are consistent with 

the hypothesis that the IRB approach has improved the quality of 

Norwegian IRB banks' portfolios. Our estimates are nevertheless 

uncertain, and there is no uniform qualitative picture across a broad set 

of customer characteristics.29  

Overall, we have not found that the IRB approach has had strong, 

persistent effects on Norwegian banks. One reason why we do not find 

stronger effects on lending and lending rates may be the rise in general 

capital requirements following the financial crisis. This may have 

affected Norwegian IRB banks more than standardised approach 

banks, as the IRB banks had adjusted their capital levels closer to the 

requirements. Another potential explanation could be that Basel II gave 

IRB banks a larger reduction in capital requirements for residential 

mortgages than for corporate loans, which may have made it more 

profitable to take market shares in the retail market rather than the 

corporate market. Compared with the standardised approach banks, 

however, the IRB banks have grown more and reduced lending margins 

more in the corporate market than in the retail market. Another reason 

why we do not find stronger effects on lending, lending rates and 

portfolio quality may be that the Basel I floor has been binding for most 

Norwegian IRB banks since the introduction of the IRB approach in 

2007. Banks that were bound by the floor at the margin applied in reality 

risk weights for new loans of about 80 percent of the risk weights under 

Basel I. Most IRB banks therefore applied risk weights prescribed by 

the Basel I rules, ie risk weights that were both higher and showed less 

variability than those calculated by IRB models. This may have resulted 

in an adjustment by Norwegian IRB banks that conformed, fully or 

partly, with the Basel I rules. The floor was removed from the 

Norwegian rules at the end of 2019.30 If the floor limited the effects of 

                                            

27 High share of net liquid assets relative to turnover. 
28 Calculations of risk weights for the Retail are not adjusted for maturity. In addition, the risk of losses 
associated with these exposures is correlated to a lesser extent with systemic risk than larger corporate 
exposures. This is partly the reason why risk weights for Retail exposures are generally lower than for loans 
to larger enterprises. 
29 Since we analyse a relatively large number of outcomes, we cannot exclude the possibility that the 
significant differences are arbitrary.  
30 A new floor is to be phased in 2022. This floor will be less binding and more risk-sensitive than the Basel I 
floor. 
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the IRB approach in the period 2007-2019, the removal of the floor may 

contribute to higher lending growth and lower lending margins for 

Norwegian IRB banks ahead.31 However, we cannot exclude the 

possibility that developments in bank lending, lending margins and 

portfolio quality have been strongly affected by factors other than capital 

requirements, such as the price of wholesale funding, operating costs, 

banks' risk assessments and competition in the banking sector. 

6. Conclusion 
This paper has presented an analysis of how the transition to the IRB 

approach may have affected banks' lending standards, rate setting and 

portfolio quality in Norway. We compare lending, lending margins and 

bank portfolio quality for IRB banks with the corresponding variables for 

standardised approach banks before and after the introduction of the 

IRB approach in 2007. We control for differences in customer 

characteristics by examining enterprises that borrow from both 

standardised approach banks and IRB banks.  

Our results suggest that both the Norwegian and the foreign-owned IRB 

banks reduced lending margins and recorded higher growth in lending 

to the corporate market relative to the standardised approach banks 

immediately following the introduction of the IRB approach. It is, 

however, unclear whether this can be attributed to the IRB approach or 

other bank-related factors. We find no support for the hypothesis that 

the IRB approach has resulted in finer granularity in the pricing of 

corporate loans and thereby a wider dispersion of lending margins 

across customers. We find some support for the hypothesis that the IRB 

approach may have increased the quality of Norwegian IRB banks' 

portfolios, but this picture shows some variation across a broad set of 

customer characteristics.  

Overall, we do not find strong, persistent effects from the IRB approach 

on Norwegian banks. Foreign-owned IRB banks in Norway have for 

example succeeded in maintaining the difference in margins vis-à-vis 

standardised approach banks to a far greater extent than Norwegian 

IRB banks. One possible reason could be that the Basel I floor has 

been binding for most Norwegian IRB banks since the IRB approach 

was introduced in 2007. This may have led to an adjustment by 

                                            

31 More stringent capital requirements for foreign-owned banks may induce these banks to tighten lending in 
Norway. The systemic risk buffer rate for Norwegian loans will be raised from 3.0 percent to 4.5 percent 
from end-2020. At the same time, the Ministry of Finance will introduce a temporary minimum requirement 
for an average risk weight for Norwegian commercial property loans of 35 percent. The Ministry of Finance 
expects to request the European Systemic Risk Board (ESRB) to issue a recommendation to other 
countries' authorities to recognise the Norwegian requirements so that they can also be applied to foreign 
banks' exposures in Norway. 
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Norwegian IRB banks that conformed, fully or partly, with the old Basel I 

rules. The floor was removed from the Norwegian rules at the end of 

2019. If the floor limited the effects of the IRB approach in the period 

2007-2019, the removal of the floor may contribute to higher lending 

growth and lower lending margins for Norwegian IRB banks ahead. 
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Appendix  

1. Differences in lending rates 
To explore whether the IRB approach has led to lower lending rates, we 
estimate the model: 

𝑅𝑎𝑡𝑒𝑏,𝑓,𝑡 = 𝛼𝑏 + 𝛼𝑓,𝑡 + ∑𝜏=𝑡  𝛿𝜏 + ∑𝜏=𝑡  𝛽𝜏(𝛿𝜏 ∙ 𝐼𝑅𝐵𝑏)  + 𝜖𝑏,𝑓,𝑡,  

where 𝑅𝑎𝑡𝑒𝑏,𝑓,𝑡 is the imputed rate on all loans from bank b to firm f in 

the year t. IRB is a dummy taking the value 1 if the bank becomes an 

IRB bank in the course of the analysis period and zero otherwise. 𝛼𝑏 is 
a bank fixed effect that captures variability in rates across banks owing 
to factors that are constant over time. 𝛼𝑓,𝑡 is a constant firm-year 

fixedeffect that is intended to capture variability in rates that are 
explained by time-varying firm-specific shocks, such as an increase in 
credit demand. 𝛿𝜏 captures time fixed effects, ie rate variability that is 

the same across all loans. The sequence of estimated 𝛽𝜏 thereby 
capture the difference in interest rate for a firm that borrows from both 
an IRB bank and a standardised approach bank at time 𝜏. 𝜖𝑏,𝑓,𝑡 are 

standard errors and are clustered at bank level. 

2. Differences in dispersion of rates 
To explore whether the IRB approach has led to a wider dispersion of 
banks' lending rates, we estimate the model: 

𝜐𝑏,𝑡 = 𝛼 + 𝛽1𝐼𝑅𝐵𝑏 + 𝛽2𝑃𝑜𝑠𝑡𝑡 + 𝛽3𝑃𝑜𝑠𝑡𝑡 ∙ 𝐼𝑅𝐵𝑏 + 𝜖𝑏,𝑡 

, where 𝜐𝑏,𝑡 is a measure of the dispersion of bank b's lending rates at 

time t, IRB is an indicator of whether bank b is an IRB bank and 𝑃𝑜𝑠𝑡𝑡 is 

a dummy that takes the value 1 as from 2007, and zero otherwise. 𝜖𝑏,𝑡 

are standard errors and are clustered at bank level.  

3. Differences in customer characteristics 
To explore whether the IRB approach has led to customer selection, we 
estimate the model: 

𝐼𝑅𝐵𝑙(𝑏,𝑓),𝑡 = 𝛼𝑏 + 𝛼𝑓 + 𝛽1𝑋𝑓,𝑡 + 𝛽2𝑃𝑜𝑠𝑡𝑡 +  𝛽3𝑋𝑓,𝑡 ∙ 𝑃𝑜𝑠𝑡𝑡 + 𝜖𝑏,𝑓,𝑡 

, where 𝐼𝑅𝐵𝑙(𝑏,𝑓),𝑡 is an indicator of whether loan l between firm f and 

bank b is an IRB loan (a loan obtained from an IRB bank), 𝛼𝑏  is a bank 
fixed effect and 𝛼𝑓 is a firm fixed effect. 𝑋𝑓,𝑡 is firm characteristics and 

𝑃𝑜𝑠𝑡𝑡  is a dummy that takes the value 1 as from 2007 and zero 
otherwise. 𝛽1 captures whether firm characteristics are significantly 

different for IRB loans, and 𝛽3 captures whether this has changed since 
the transition to the IRB approach.  


