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US BANK FAILURES SPRING 2023 

Part Two: Real risks, (mis)diagnoses, (mis)recommendations

Júlia Király – András Mikolasek1 

ABSTRACT
In March 2023, a banking panic hit the US market and affected Europe. The panic 
proved short-lived with no lasting real economic consequences, which would jus-
tify a complete overhaul of the current banking model. In the first part of our 
study, we set out the details of the three selected US banks’ paths to failure. In 
the current second part, we analyse the three cases by digging deeper into the 
risks for banks. We show that the sophisticated risk indicators could not reliably 
predict such a panic and its consequences. Rather, it was the banks’ flawed busi-
ness models and corporate and risk management cultures that played a key role 
in the failure, and their inability to manage the risks arising from rapid growth 
and interconnected customer networks. Future supervisory investigations need 
to focus on this rather than mechanical indicator analysis. 

JEL codes: E4, E5, G21, G28, G33

Keywords: bank crises, bank failures, bank panic, Silicon Valley Bank, Silvergate 
Bank, First Republic Bank

1 INTRODUCTION

In the first part of this paper, published in Economy and Finance 2023, issue 3, 
we summarised the brief history of the series of bank failures. We highlighted 
the three major US banks, Silicon Valley Bank (SVB), Signature Bank and First 
Republic Bank (FRB), which are mainly based in California, and analysed their 
business models and development history, with a special focus on the last three 
years. We showed that prior to COVID, the banks were seemingly healthy, prof-
itable and safe. We described the big shift that Covid triggered, the emergence 
of an abundance of liquidity, accompanied by a rapid increase in bank deposits, 
followed by the steepest cycle of interest rate rises in forty years, which triggered 

1 Júlia Király, IBS Budapest. E-mail: jkiraly@ibs-b.hu.
 András Mikolasek, Budapest Corvinus University. E-mail: andras.mikolasek2@uni-corvinus.hu.
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a contraction in liquidity and deposits and a rapid depreciation of fixed rate as-
sets. This surge has also been a major factor in the subsequent stalling of the tech 
sector recovery. We have analysed the response of the banks under review to the 
big shift, the unexpected and extremely rapid growth in their size, the surge in 
deposits and the problems triggered by the surge in interest rates. We showed 
that, although many of their financial indicators continued to show the picture 
of a healthy bank, the panic in the markets knocked these banks off their feet 
because their closed customer base, the concentration and interconnectedness of 
their customers and the high proportion of uninsured deposits made them the 
most vulnerable of similarly poorly managed banks. 
The series of bank failures in the spring was the first major systemic threat to 
financial stability since the global financial crisis, so it is not surprising that al-
most every banking analyst in almost every country reacted immediately. Vari-
ous diagnoses were made, with a wide range of therapeutic proposals. Almost 
all the major banking experts have spoken out in one form or another (e.g. Bair, 
2023; Cecchetti–Schoenholtz–White, 2023; Kelly, 2023; Véron, 2023; Admati–Hell-
wig–Portes, 2023; Danielsson–Goodhart, 2023; Dewatripont–Praet–Sapir, 2023; 
Tucker, 2023; Wolf, 2023a; 2023b). A long debate has unfolded on one of the most 
popular European economic blogs, VoxEU.org2 , and the New York Stern Busi-
ness School has published an online volume on lessons from the crisis with the 
help of world-renowned banking experts (Acharya et al., 2023), and a number of 
excellent analyses have been published on the Bank Policy Institute, the platform 
for the most prominent US banks, and on the BanReg blog site, which provides 
excellent analysis. 
In May 2023, the Clark Center, known for its surveys on economics, asked only 
US academic economists two questions on the essence of banking (CCF, 2023a), 
and in September 2023 it asked both US and European economists on the eco-
nomic policy steps needed after the crisis (CCF, 2023b; 2023c). As we will return 
to the results of the survey several times later, we have summarised the questions 
and the distribution of responses in a table (Table 1):

2 https://cepr.org/voxeu-debate-lessons-recent-stress-financial-system 

https://cepr.org/voxeu-debate-lessons-recent-stress-financial-system
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Table 1
Clark Center Forum (CCF) survey of academic economists  
in the US and Europe*

Where,  
when

Strongly 
agree Agree Uncertain Disagree Strongly 

disagree

Since maturity transformation 
is an inherent feature of 
commercial banks’ business 
model, some duration mismatch 
between assets and liabilities is 
unavoidable.

US 2023  
May 22% 45% 4% 28% 0 99%

The response to recent bank 
failures should be to: Expand 
central banks’ lender of last 
resort facilities for banks.

US 2023 
September 0% 52% 14% 34% 0% 100%

Europe 2023 
September 0% 26% 39% 27% 9% 101%

The response to recent 
bank failures should be to: 
Substantially increase the limit 
on bank deposit insurance.

US 2023 
September 0% 46% 22% 33% 0 101%

Europe 2023 
September 2% 29% 14% 42% 13% 100%

The response to recent 
bank failures should be to: 
Substantially increase bank 
capital requirements.

US 2023 
September 13% 79% 8% 0 0 100%

Europe 2023 
September 24% 49% 14% 9% 5% 101%

For the purposes of capital 
regulation, banks should be 
required to mark their holdings 
of Treasury and Agency 
securities to market at all times 
(even though their loans are not 
marked to market).

US 2023  
May 21% 43% 28% 8% 0% 100%

The response to recent bank 
failures should be to: Use market 
values of all traded assets to 
compute banks’ regulatory 
capital.

US 2023 
September 27% 29% 31% 13% 0 100%

Europe 2023 
September 9% 39% 30% 23% 0 101%

Note: * Responses were weighted according to the degree of conviction of the respondents. In total, 
30 US and 35 European economists answered the questions.

All the bodies with some interest in the supervision, oversight or evaluation of 
banks have produced their own reports, which will be quoted several times in 
later chapters (CRS, 2023; DFPI, 2023; DFS, 2023; FDIC, 2023a; 2023b; Fed, 2023b; 
GAO, 2023; OIG, 2023). The full transcripts of the hearings held in the US by the 
relevant Senate and Congressional committees, which were not free of political 
demagoguery, are available at3 (a good summary is provided by Meade, 2023). The 

3 https://www.banking.senate.gov/hearings/examining-the-failures-of-silicon-valley-bank-and-
signature-bank; https://www.banking.senate.gov/hearings/strengthening-accountability-at-

https://www.banking.senate.gov/hearings/examining-the-failures-of-silicon-valley-bank-and-signature-bank
https://www.banking.senate.gov/hearings/examining-the-failures-of-silicon-valley-bank-and-signature-bank
https://www.banking.senate.gov/hearings/strengthening-accountability-at-the-federal-reserve-lessons-and-opportunities-for-reform
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testimonies of former bank executives are very instructive (Becker, 2023; Roffler, 
2023; Shay, 2023). 
Last but not least, there are good analyses in Hungarian that go beyond the news-
paper reports (e.g. Király, 2023; Mérő, 2023; Nagy, 2023; Zsiday, 2023a; 2023b). Half 
a year after the banking crisis, we can see that this panic has remained an isolated 
phenomenon, has not spread, and has not resulted in measurable losses to the 
real economy. But it has eaten up taxpayers’ money on both sides of the ocean. In 
the US, the losses are realised by the FDIC (Federal Deposit Insurance Corpora-
tion), it is not yet possible to see exactly how large (estimated at around 30 billion 
Acharya et al., 2023:167). The FRB was bought almost entirely by JPMorgan after 
a quick tender. SVB’s remaining deposits were taken over by First Citizen Bank, 
and Signature’s by a subsidiary bank of New York Community Bancorp. The buy-
ers bought some of SVB’s and Signature’s assets at a very depressed price (20-30 
percent of book value4 ), with the bulk remaining in FDIC custody for the time 
being5 . The result of the mergers and acquisitions is quite clear: the purchase at 
depressed prices has already this year caused the bidding banks to make billions 
in attributable profits and capital gains, not only for the US banks but also for 
UBS, which is absorbing the Credit Suisse (Indaap, 2023). This has meant billions 
in losses for the taxpayers. It is therefore not surprising that criticism of the bank-
ing system as a whole has intensified.
In this paper, we delve into the history of the three US banks, but avoid delv-
ing too deeply into specific US banking market anomalies that are much better 
known by our US colleagues, such as the inevitably recurring liquidity disrup-
tions in the sovereign debt market (Duffie, 2023), the liquidity disruptions affect-
ing the US banking system as a whole (Acharya–Rajan, 2023) or the role of the 
FHLB shadow central bank (Cecchetti et al., 2023). 
We do not discuss the debate on deposit insurance, despite the fact that a high 
proportion of uninsured deposits was one of the reasons for the failure. We do 
not believe that changing the deposit insurance limit would have resulted in a 
substantially different situation. We agree with the academic researchers on this 
point: on neither side of the Atlantic is it considered necessary to raise the deposit 

the-federal-reserve-lessons-and-opportunities-for-reform; https://www.banking.senate.gov/
hearings/oversight-of-financial-regulators-financial-stability-supervision-and-consumer-
protection-in-the-wake-of-recent-bank-failures; https://financialservices.house.gov/calendar/
eventsingle.aspx?EventID=408768; 

4 Some even suspected that the whole bank run was in fact just a staged prelude to a hostile (cheap) 
takeover (Indaap 2023).

5 https://www.fdic.gov/news/press-releases/2023/pr23023.html and https://www.fdic.gov/news/
press-releases/2023/pr23021.html 

https://www.banking.senate.gov/hearings/strengthening-accountability-at-the-federal-reserve-lessons-and-opportunities-for-reform
https://www.banking.senate.gov/hearings/oversight-of-financial-regulators-financial-stability-supervision-and-consumer-protection-in-the-wake-of-recent-bank-failures
https://www.banking.senate.gov/hearings/oversight-of-financial-regulators-financial-stability-supervision-and-consumer-protection-in-the-wake-of-recent-bank-failures
https://www.banking.senate.gov/hearings/oversight-of-financial-regulators-financial-stability-supervision-and-consumer-protection-in-the-wake-of-recent-bank-failures
https://financialservices.house.gov/calendar/eventsingle.aspx?EventID=408768
https://financialservices.house.gov/calendar/eventsingle.aspx?EventID=408768
https://www.fdic.gov/news/press-releases/2023/pr23023.html
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insurance limit. In the Clark Center survey, 46% of US economists and only 31% 
of Europeans thought that raising the limit was a proposal worth considering 
(despite the much lower limit in Europe, at just €100,000 compared to $250,000). 
We also do not enter the debate on whether it was a good move to pay off the 
uninsured deposits of the SVB and Signature, agreeing with the arguments of for-
mer FDIC head Sheila Bair (Bair, 2023) and two prominent banking researchers 
(Rajan and Zingales, 2023) that it was a bad idea, although it did seem to mitigate 
panic at the time.
In principle, we will refrain from deeper analysis of the US regulatory and super-
visory environment, as our US colleagues who live in it are much more knowl-
edgeable (see for example Acharya et al 2023, Cecchetti–Schoenholtz, 2023; or the 
Bank Reg Blog analyses). However, we should still mention the US regulatory and 
supervisory environment in the context of risk analysis, and this is the subject of 
the short Chapter 2. We then look at the “two Achilles heels„ of banks: liquidity 
and interest rate risk. In Chapter 3, we look in great detail at the features of liquid-
ity risk measurement, management and mitigation in failed banks’ practices, and 
reflect on what could have been done differently, and then in Chapter 4 we do the 
same with interest rate risk in the banking book (IRRBB). In Chapter 5, we discuss 
the corporate governance issues related to risk management. Chapter 6 meditates 
on the size and measurement of regulatory capital and, in this context, the valu-
ation of bank assets. In Chapter 7 a few proposals that can be called corner solu-
tions will be outlined, which go beyond the nowadays banking model. 
Finally, in Chapter 8 we briefly summarise our main findings. 

2  THE US BANKING REGULATORY AND SUPERVISORY 
ENVIRONMENT COMPARED TO THE EU

In Europe, even the smallest banks are regulated and supervised on the basis of 
the Basel principles, and within the European Union there are not only more 
and more regulations that cannot be changed by individual countries, but there 
are also fewer and fewer differences in the implementation of directives between 
countries. One of the most important lessons of the global financial crisis has 
been the transformation of the European supervisory system: the European Cen-
tral Bank supervises the big banks that pose a systemic risk in Europe, the three 
largest banks the countries that have joined the Banking Union (including all 
euro area countries). For the other banks and for banks in countries outside the 
Banking Union, responsibility lies with the national central banks or independ-
ent national supervisors. The European Banking Authority (EBA) sets supervi-
sory guidelines uniformly in Europe and these are generally applied uniformly in 
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all countries. This is not to say that European banking regulation and supervision 
is flawless, but it is an indication that this time the US banking panic did not 
spread to the European single banking market, as Credit Suisse was not a bank in 
a member state of the Banking Union. It should be noted here that Hungary is not 
a member of the Banking Union. 
In the US, both regulation and supervision are much more fragmented. The Bank 
Regulation blog (Bank Reg Blog, 2023a; 2023b) provides an excellent summary of 
this and the changes that are expected in the near future. 
Regarding the regulation, the short point is that the regulation (the famous Dodd-
Frank Act), which was introduced uniformly after the global financial crisis, was 
significantly relaxed for small and regional banks, especially during the Trump 
administration in 20186 , as a result of which, for example, none of the banks we 
examined participated in the federal stress tests, but they did not have to calculate 
the liquidity and interest rate risk ratios as redefined in the Basel guidelines, and 
in their case the requirements for the organisational system of risk management 
were also relaxed. This illustrates the classic theorem of banking theory that the 
next banking crisis always starts with a relaxation of the rules adopted during 
the previous crisis. In the wake of the March bank panic, it is expected that the 
relaxation will be withdrawn, at least for banks with a balance sheet total of more 
than USD 100 billion. 
The weaknesses in regulation may be counterbalanced by a very strong profes-
sional supervision. However, in the US, the work of banking supervision is even 
more complex than regulation, and despite efforts to simplify and concentrate 
after the global financial crisis, it remains fragmented among several supervisory 
bodies. Among the banks we examined, Signature Bank and FRB were federally 
chartered banks (essential: not bank holding companies) that were not part of the 
federal banking system by choice, and thus were supervised not by the Fed, but by 
the FDIC. Accordingly, it was the FDIC, not the Fed, that prepared the examina-
tion report on the failure of these banks (FDIC, 2023a and 2023b). Although SVB 
was originally a regional bank, also incorporated in the State of California, it was 
subject to supervision by the Fed as a major bank holding company with foreign 
(British) interests, and the Fed prepared the examination report on its failure (Fed 
2023b). Banks supervised by the Fed are divided into four groups by size, and as 
banks grow in size they face increasingly rigorous supervisory procedures. This 
is similar to the organizational structure of the ECB’s Supervision Department. 
The SVB was transferred at the end of 2021 from the Fed’s RBO (Regional bank-

6 https://www.congress.gov/bill/115th-congress/senate-bill/2155. The law was signed into law by 
President Trump on 24 May 2018.

https://www.congress.gov/bill/115th-congress/senate-bill/2155
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ing organizations) department, which supervises regional banks, to the LFBO 
(Large and foreign banking organizations) department, which is responsible for 
large banks. The supervisory requirements for the SVB have changed radically, to 
the extent that the SVB has hired an advisor (E&Y) to meet the changed require-
ments. The fragmentation of supervision is also characterised by the secondary 
supervisory powers of special state institutions7, which have the take possession 
of banks and appoint the FDIC as receiver for sale or liquidation. 
Both the Fed’s RBO department and the FDIC still rely on the traditional CAM-
ELS analysis for rating banking risk. This rating system (although still often the 
only one used in textbooks) generally indicates a lower level of risk than reality, 
so it is no coincidence that 97 percent of the supervised banks have consistently 
satisfactory or excellent supervisory ratings (Bank Reg Blog, 2023a). It is therefore 
not surprising that the CAMELS ratings of all three banks under review were sat-
isfactory, or even excellent, until the very last moment: until SVB was transferred 
to LFBO, i.e. until 2022, Signature until Q3 2022 and FRB until the moment of 
failure, spring 2023(!). SVB had virtually no supervisory warning before 2021.8 
Looking at the supervisory reports of the individual banks, it is striking how dif-
ferent the supervisory culture is from the Fed LFBO department, which has the 
expertise and resources to examine the big banks. If the failed banks had been 
examined with the same thoroughness and professionalism as the SVB in its last 
year, it is possible that problems would have been detected earlier. 
The US practice of having local businessmen, including bank executives, on the 
boards of Federal Reserve Banks is unusual, at least from a European perspec-
tive. It is odd, to say the least, that SVB CEO Greg Becker, representing the sec-
tor, sat on the FRBSF (Federal Reserve Bank of San Francisco) board from 2019 
until the bank’s demise, and Jim Herbert, the founding president of the FRB who 
resigned shortly before the crisis, has been a member of the advisory board since 
2019. While neither function allows for interference in supervisory work, or even 
insight into supervisory investigations, there is some conflict of interest in the 
practice, as the OIG report (OIG, 2023) points out. 
Before we consider the supervisors to be completely irresponsible and incompe-
tent, it is worth pointing out that on 14 February 2023, the supervisors presented 
a summary to the Fed Board on the possible negative effects of sudden interest 
rate hikes on the banking system and the expected financial turbulence, in which 

7 The California Department of Financial Protection and Innovation (DFPI) for SVB and FRB, and 
the New York State Department of Financial Services (DFS) for Signature.

8 After 2019, the number of supervisory recommendations requiring immediate or non-immediate 
„attention” (54 in total), MRAs and MRIAs (MRIA - measures requiring immediate attention, 
MRA - measures requiring attention. 
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they specifically drew attention to the seriousness of the situation around the SVB 
(Fed, 2023a:5).

3  MEASUREMENT, MANAGEMENT AND MITIGATION  
OF LIQUIDITY RISK

Indeed, the simplest way to measure liquidity risk is to define the simple liquidity 
ratios known from CAMELS – liquid asset ratio, deposit funding ratio, exter-
nal funding, cash ratio, etc. As the banks under examination had a high ratio 
of liquid assets, were essentially deposit-funded, had a negligible reliance on the 
money market and a cash ratio in line with the sector average, it is not surpris-
ing that they received an excellent rating from their supervisors. There is no risk 
threshold for these indicators, it cannot be said that 70 per cent deposit funding is 
“less risky” while 60 per cent “risky”. It is possible to compare the indicator to the 
average of the sector or peer group, but then all that can be said is that the bank 
is riskier or less risky on the basis of the indicator. This comparison is meaning-
less if the benchmark group or the banking sector as a whole has built up severe 
liquidity risks, e.g. such as before the global financial crisis.
In the CAMELS rating, banks are generally rated better or worse according 
to band limits defined as a rule of thumb, but this is not supported by deeper 
mathematical statistical analysis. The traditional CAMELS-based risk measure 
is therefore imperfect in two respects: a bank’s liquidity risk can be high even for 
so-called ‘good’ values, and there is no statistical or other analysis to determine 
what is a ‘good’ value. In other words, these indicators give an indication, but only 
a very imprecise indication. 
The share of uninsured deposits is not included in the CAMELS analysis measur-
ing simple liquidity risk. If it were, the question arises – as with traditional CAM-
ELS indicators – what is a “good” value. The sector average? In the US, the sector 
average for large banks was 41 percent in 2022 (Fed, 2023b) – how much liquidity 
risk does this indicate for the sector as a whole? There is no doubt that the ratio 
was high for SVB and Signature, as it was more than double of the sector aver-
age, but does this indicate twice as much risk or a little more? As with uninsured 
deposits, the ratio of the largest one, three, five or ten deposits to total deposits is 
an indicator of liquidity risk, but not well calibrated. 
There is no need to throw out the ratio indicators, it is just clear that they alone 
cannot be used to calibrate or manage risk well. One classic liquidity indicator is 
the loan-to-deposit ratio, which had a rule-of-thumb limit of 90 percent in the 
1980s (it was even in textbooks), and then in the 2000s, under the spell of mod-
ern liquidity management, this limit rocketed to as high as 150 percent. After the 
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global financial crisis, no textbook limit was set but banks are trying to keep the 
ratio much below 90 percent to achieve a good credit rating, and to ensure an 
adequate volume of long-term customer funding.
Let’s look at more sophisticated liquidity risk measures that go beyond simple 
ratio indicators.
One of the simplest “models” to measure liquidity risk is the so-called maturity 
ladder, which measures banks’ short-term and longer-term liquidity needs un-
der very simple assumptions. The maturity ladder is the simplest static model, 
at its core a cash flow forecast: it predicts how much liquidity the bank will need 
or have in surplus the next day, week or month if it does nothing. The liquidity 
demand – to which the treasury must respond in any case – can also be assessed 
according to a kind of rule of thumb, whether it is “small” or “large” relative to 
the bank’s balance sheet as a whole or to the expected bank activity in the coming 
days. If the maturity ladder of the three banks for any day in 2022 were available, 
we would probably not see any liquidity risk, as normal business entry does not 
assume that banks will be run. When the maturity ladder is compiled, 80-90% 
of the bank’s demand deposits are normally considered stable deposits, they are 
not accidentally included in the “liabilities maturing tomorrow” category, and 
are more often than not considered to be of infinite maturity. The model gives an 
indication of the liquidity position in a stress-free situation, and does not include 
the assumptions of a withdrawal of deposits in a stress situation or a shutdown of 
financial markets.
The global financial crisis, in particular the severe liquidity shortage after Lehman 
Brothers led to a rethinking of the way liquidity risk is understood and measured: 
it became clear that bank liquidity should be examined in stress situations. Banks’ 
reliance on the money market should be reduced, stable funds should be relied on, 
and liquidity squeeze should be covered by high quality liquid assets. Mandatory 
liquidity stress tests for banks and new liquidity risk indicators have been intro-
duced. This led to the development of the two basic risk measures in use today, the 
LCR (Liquidity Coverage Ratio) and the NSFR (Net Stable Funding Ratio). The 
LCR is supposed to show whether banks have sufficient high-quality liquid assets 
to survive a 30-day stress situation, and the NFSR is supposed to show whether 
they have sufficient stable funding to finance their longer exposures. 
The NSFR could have been a problem for FRB, which is stuck in long mortgage 
loans, if it had mattered, but it probably would not have been a serious funding 
problem for it either, given its stable deposit base. In the case of Signature Bank, 
which has mostly short-term securities and bonds, and SVB, which has signifi-
cant customer funding, it is unlikely that the NSFR would have indicated a long-
term liquidity risk. However, this is only an assumption, as there is insufficient 



Us BanK FailUREs sPRinG 2023 301

data in the financial reports to calculate the NSFR, and to our knowledge no one 
has reconstructed the NSFR ratios.
From a construction point of view, the LCR can even be seen as the inverse of 
the well-known capital adequacy ratio. In the case of the capital adequacy ra-
tio, certain capital elements, defined by the regulator and classified in different 
categories, are divided by some risk-weighted value of the assets, where the risk 
weights can be considered as a loss of value in an extreme scenario. The LCR is 
calculated by dividing certain liquid assets of different categories, defined by the 
regulator as high quality, by the weighted value of the liability side (adjusted by 
expected cash inflows), where the run-off ratio is in principle a measure of the rate 
of outflow of funds in a stressed situation. However, while the risk weights used 
in the calculation of the capital adequacy ratio are now backed up by empirical 
research using sound statistical methods, the calculations behind the determina-
tion of the run-off factors used in the LCR calculation are not – as yet – based on 
such calculations, which are much more tentative. The calculation seems to be 
sophisticated, taking into account that the household behaves differently from 
the firm, the outflow rate of insured and uninsured deposits is different, but on 
what basis has the regulator determined that in a stress situation the outflow fac-
tor for stable, fully insured household deposits is 3-5 percent, while for uninsured 
deposits it is more than 10 percent? In the case of SVB, for example, the outflow 
rate of insured deposits was also well above 10 percent, i.e. the outflow param-
eters calibrated for the LCR calculation seem to be rather ad hoc values. Liquidity 
indicators are unable to measure the rate of deposit outflows during a banking 
panic, if they did, they would show all banks as being in a liquidity crisis all the 
time. In other words, a bank panic is worse than a simple market stress situation. 
And even the LCR indicator does not take into account the closed, interconnected 
nature of the deposit base.
In calculating the indicator, there is a wide margin for interpretation by banks 
and supervisors. This is illustrated by the fact that, although the SVB was not re-
quired to calculate the LCR, two US researchers tried to reconstruct the calcula-
tions based on the December 2022 public statements and obtained quite different 
results. Both researchers’ estimate of high-grade assets was $53 billion based on 
cash, government securities and the proportion of mortgage-backed securities. 
The difference came from the net cash flow estimates, where there was a huge dif-
ference between the two calculations: 50.3 billion versus 71 billion, due to different 
assumptions on the outflow factors applicable to different types of deposits and 
the calculation of revolving loans, which was again based on ad hoc assumptions. 
Thus, for one researcher (Nelson, 2023), the SVB would not have violated the LCR 
rule (LCR = 53/50.3 = 106 percent), while the other researcher (Feldberg, 2023) 
would have reported a severe liquid asset shortage (LCR = 53/71= 75 percent). The 
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latter is more in line with the Fed final report, which finds that the high-quality 
assets (HQLA) shortage was 9 percent in December 2022 and had reached 17 per-
cent in February 2023 (Fed, 2023b). However, the supervisory follow-up report 
itself highlighted that even if the SVB had passed the LCR test, it would not have 
had sufficient liquidity to withstand the effects of the banking panic, as its depos-
its would have declined at a much higher rate than the assumed outflow rates for 
the LCR outflow weights in response to the panic. The LCR, which in principle 
assumes a stressed market situation, is also not suitable for predicting the impact 
of a bank run. 
The liquidity stress tests assess, under different scenarios, whether the bank has 
sufficient liquidity and its ability to raise funds from the market (quality of col-
lateral). From 2021, when the SVB moved to the large banks group, it was required 
to perform internal liquidity stress tests. The supervisory follow-up highlights 
that SVB failed its own internal liquidity stress test, but instead of implementing 
the liquidity risk mitigation measures required by the supervisor, it modified the 
boundary conditions of the stress test – arbitrarily increasing the probability of 
cash inflows and decreasing the probability of cash outflows – and tried to get this 
new result accepted by the supervisor. The supervisor was then more critical, but 
did not yet consider the liquidity risk in SVB to be tragic. In any event, it ordered 
further risk-mitigation measures. However, before this dialogue between the two 
had come to an end, SVB was swept away by the panic.
Regulators will most certainly step in; liquidity ratios will improve and expand. 
Some researchers have linked the evolution of branch density in the US to the 
size and speed of deposit withdrawals (Benmelech et al.. 2023), pointing out that 
if a bank has a small branch density, it is more likely to have digitally banked 
customers and to accumulate uninsured deposits. Claudia Buch, the new chair 
of the European Banking Authority, alluded to this at a conference in Stockholm 
at the end of August, in the context of a survey on the impact of high-quality 
liquid assets and social media and digital banking. She also mentioned the need 
to monitor the concentration of deposits – and we hope that this will include 
the interconnectedness of depositors too – using appropriate indicators and more 
frequently. However, network theory measures of depositor concentration and 
interconnectedness have not yet been proposed. 
We fear that even the most perfect measure of liquidity risk, with the fewest ad 
hoc assumptions and case-by-case calibrations, cannot predict a bank run. The 
bank, as a maturity transformer, always has and always will have liquidity risk 
– this is a fundamental characteristic of banking. If it is hit, it will always be per-
ceived as insufficient. Banks can be required to have a money stock equal to their 
total deposits, i.e. at least as large as their central bank deposits (Tucker, 2023), 
but meeting this condition would mean the demise of the current money-crea-
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tion banking model that performs maturity transformation. We return to this in 
Chapter 7 when we discuss corner solutions.

4  MEASUREMENT, MANAGEMENT  
AND MITIGATION OF INTEREST RATE RISK

The interest rate risk in the banking book (IRRBB) has always been measured in 
two ways: through the impact of interest rate changes, or more precisely the shift 
in the yield curve, on the bank’s short term (interest) income and on the econom-
ic value of bank equity. Accordingly, the indicators DNII (change in net interest 
income, or DNI, change in net total income) and DEVE (change in the economic 
value of equity) are used. 
In the case of a static balance sheet and parallel yield curve changes, the calcula-
tions are extremely simplified. It is then sufficient to calculate the balance sheet 
gap, i.e. the difference between the volume of interest-sensitive assets and liabili-
ties, or to calculate the duration gap, i.e. the difference in the duration of assets 
and liabilities. DNII and DEVE will be proportional to the balance sheet gap and 
the duration gap. 
Over time, the measurement has changed in that different yield curve scenarios 
(parallel and non-parallel shifts) are used to determine the expected change in 
income or value. In order to do this, bank risk managers, regulators and supervi-
sors try to develop scenarios that are stressful but not fatal. Following the global 
financial crisis, the latest Basel guidelines (Mérő, 2023; BIS, 2016; BIS, 2019) have 
been developed along these lines. In general, the simple gap method can no longer 
be applied, but the change in income or value of a balance sheet item must be 
shown on a line-by-line basis using the corresponding point on the yield curves 
for the different scenarios. It can be seen that this does not require any more 
complex mathematics than the four basic operations and the net present value 
formula to show the change in value. However, it is also conceivable that the more 
detailed the procedure is, the longer the methodological manual describing this 
relatively simple calculation will be; for example, the BIS 2016 manual details the 
exact procedure in 50 pages (BIS, 2016). 
While DNII, the change in short-term net interest income, is a well understood 
indicator, DEVE, the change in the economic value of equity, is less so. The EVE 
is intended to express the long-term income generating capacity of the bank, “the 
higher the EVE the greater the potential for future earnings generated from the 
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equity base”.9 If, for example, a bank holds a fixed rate asset and interest rates rise, 
that asset will generate less income, which is most easily measured by the change 
in the net present value, or fair market value, of the asset – in the market today, 
that security or loan is worth less because its income-generating capacity has de-
clined. For deposits, the interpretation is more difficult: when interest rates rise, 
the cost of an unchanged interest-bearing deposit alternative does fall, but is this 
really well measured by the net present value of the deposit’s cash flow? Net pre-
sent value can of course be calculated for all cash flows, but what is the theoretical 
meaning of the net present value of a deposit? Is it the fair market value of that 
deposit? No, because the fair market value of the deposit is always the nominal 
value of the deposit. Calculating the net present value of a deposit is a mathemati-
cal operation that does not make much economic sense. Thus, the EVE cannot 
express the fair market value of the bank. The logic of calculating the EVE derives 
from a kind of link between interest rate risk and liquidity risk: the value of the 
bank’s license implies that a significant part of its demand deposits do not move, 
so that their (non-existent) change in value can be contrasted with the change in 
value of fixed rate assets, i.e. in a way the value of the bank’s license is estimated 
by calculating the net present value of deposits (Drechsler et al., 2023). Even if we 
accept EVE in theory as an approximation of the long-term income-generating 
capacity (and the value of the banking licence), its practical definition is diffi-
cult to establish because banking operations are fraught with a number of hidden 
risks (e.g. early loan repayments, premature withdrawal of fixed deposits, etc.), 
that the regulator has to come up with new ad hoc parameterised approximations 
to deal with (e.g. the BIS (2016) IRRBB Handbook contains a number of such ad 
hoc approximations). Of course, this does not exempt banks from determining 
the change in the value of economic equity (DEVE) required by regulators using 
the methodology prescribed at the time.
A further problem with interest rate risk indicators is that DNII and DEVE may 
have different signs. Consider a bank that finances its long-term fixed-rate loans 
or securities with short term deposits (as in the case of the SVB or the FRB). At 
first sight, both risk measures may have the same sign: if interest rates rise, the 
net interest income of the banks fall, since their interest expense increases, while 
their net interest income remains unchanged. The economic value of equity also 
decreases, as the net present value of short-term deposits is approximately equal 
to their nominal value, while the value of long-term fixed-rate assets decreases 
due to high duration. However, what happens if the beta of the bank’s deposits is 
low, i.e. the interest expense on deposits does not increase in line with the increase 

9 https://www.investopedia.com/terms/e/economicvalueofequity.asp
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in market interest rates, which is typically the case at the beginning of the inter-
est rate hike cycles. DNII will show that the bank’s net interest income does not 
change, or even increases, if the balance sheet is not static. However, the EVE will 
decline stubbornly. The situation is further complicated by the fact that DNII is 
calculated using a dynamic balance sheet, while DEVE is calculated using a static 
one. Thus, it is not surprising that, banks rather focus on DNII than on DEVE, 
taking the opposite view to their regulators (see, for example, BIS, 2016).
Once the bank has finally calculated the IRRBB, it must be compared with some 
predetermined limits. If either DNII or DEVE exceeds this predetermined limit, 
the bank’s management must intervene in some way. However, limits usually are 
rather arbitrary indicators, no matter whether the bank or the regulator sets it 
up. There is no mathematical statistical method that provides a ‘good’ limit. Not 
surprisingly, the reaction of bank management to a limit-breach is very often to 
change the limits. If a bank’s lines of defence are well in place, this is not easy: 
such a limit change requires the approval of several committees, and it is not 
always easy to prove them, why the original limit was „wrong”. The best defence 
is the bank’s risk management culture, a business-wide risk management system.
The banks under review calculated both DNII and DEVE indicators, however, 
ignored, in part or in full, the Fed’s recommendations for IRRBB. The Fed guide-
lines were elaborated after the global financial crisis (Fed, 2010), and are very close 
to the most recent Basel guidelines. In fact, banks have tried to make the calcula-
tions as simple as possible based on a moderate stress scenario and supervisors 
have not objected. 
The FRB had a mature risk measurement system, according to the FDIC report 
(2023b), with internal risk limits applied to both DNII and DEVE under different 
scenarios. The income-based limits were not violated by the bank. The problem 
was with the limits on the DEVE, which the bank had already breached in the 
second half of 2022 (FDIC, 2023b), but neither the management nor the Board of 
Directors considered any additional measures were necessary in that regard.
Signature Bank’s interest rate risk measurement system was deemed inadequate 
by the regulator, but the FDIC report contains only very vague findings on this 
(FDIC, 2023a). The bank’s annual report shows that it examined the impact of 
interest rate changes both on NII and EVE, but limits or breaches of limits or 
hedging techniques were not mentioned. 
According to the supervisory report, the SVB measured the interest rate risk by 
both DNII and DEVE, but in its decision making they took into account only 
the internal limits on DNII, and ignored the limits on DEVE (Fed, 2023b). The 
interest rate risk measured in this way showed that the increase in interest rates 
had a markedly positive impact on the bank’s income. The SVB’s strategy from 
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then on was based on fear of a fall in interest rates. This implied that although the 
ΔEVE repeatedly exceeded the bank’s internal limit, the bank did not take this 
into account in its decision-making (Fed, 2023b:64). The two measures suggested 
a contradictory strategy. The SRB focused exclusively on short-term changes in 
income and ignored the risk of asset depreciation, which is particularly risky in 
the case of large uninsured deposit holdings, because the probability of a bank 
failure increases (Drechsler et al., 2023). 
It cannot be ruled out that the supervisory warning about the limit violation was 
also ignored because the supervisory authority did not have the right to convert 
the warning into a request for additional capital. Suppose that the supervisor had 
the right to increase the bank’s capital requirement under Pillar 2 in accordance 
with the Basel guidelines! However, it would not have made a material difference 
because of the lag: by the time the supervisor reacts, by the time it warns the bank 
of the need to increase capital, it will probably be too late, especially if a market 
panic has already developed. 
Finally, let’s talk about banks’ strategies to mitigate interest rate risk. For a long 
time, the FRB has tried to manage interest rate risk by increasing the growth of 
loans and thus lending at higher rates. This particular risk management strategy 
has not been challenged by the supervisor. And why were interest rate derivatives 
not used to hedge the risk? This is explained in a very strange way in the FDIC 
report (2023b:18): ‘consistent with its overall philosophy of not engaging in overly 
complex strategies or transactions, FRB did not engage in hedging activity’. This 
explanation was accepted by the supervisors, as hedging interest rate risk would 
have been complex and expensive for the bank. 
The SVB was aware of and used interest rate swaps (IRS) to hedge interest rate 
risk, as it entered into IRS for the AFS portfolio in 2020. In 2022, however, the 
bank unwound the hedge, assuming that the interest rate risk was over-hedged, 
and the interest rate swaps could have a significant negative impact on the bank’s 
income (Acharya et al., 2023). 
It is likely that if the supervisory analysis had been more rigorous, if the supervi-
sor had been able to better explain why the EVE measure is important and why 
exceeding the limit is a problem, or if the excess over the limit had led to an 
increase in capital requirements (as is the case with the application of the Basel 
principles), banks would have hedged their open positions more accurately.
Suppose banks had reacted sensitively to the EVA overshooting and hedged their 
interest rate risk very prudently. However, we know that, on the one hand, there is 
no perfect hedge and, on the other hand, even if hedge accounting is used by the 
bank, the different accounting treatment of the underlying transaction and the 
hedge could cause – albeit temporary – income shocks. The combined risk meas-
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urement of the underlying and hedging positions under current Basel principles is 
also problematic. Let us take a simple example. Suppose that our imaginary bank 
is extremely prudent and risk-conscious, i.e. it performs a total cash flow match 
(as if the SVB had hedged its HTM portfolio, or the FRB its total loan portfolio, 
etc.). According to the EBA recommendation, the capital requirement under the 
second pillar is a kind of weighted sum of the change in net income sensitivity 
and ΔEVE. ΔEVE is obviously zero in this case, since there is full coverage, the 
net cash flow position is zero in each maturity band, and it remains zero no mat-
ter how it is revalued. In the net income sensitivity calculation, however, there is 
a significant excess risk, and hence a significant excess capital requirement under 
the second pillar. Indeed, if the interest rate level is low, the net interest income is 
low and the calculation of the IRRBB will be determined by the revaluation mar-
gin of the interest rate swaps subject to fair valuation, which could be significant. 
The management of the hypothetical bank may therefore be surprised to find that, 
although it assumes that the bank’s interest rate position is perfectly matched, it 
may nevertheless incur a capital charge, which may even exceed the value of the 
hedging transactions. This anomaly can only be eliminated if the bank introduces 
hedge accounting both for each item in its balance sheet and for the interest rate 
swaps, as well. This is extremely cumbersome, almost impracticable, especially 
for a large loan / security portfolio consisting of many elements. The bank may 
also choose to reduce the interest rate swap portfolio, which does take on a risk on 
the EVE side, but as long as this is less than the income effect of the revaluation, 
the interest rate risk on the bank’s books will be reduced. Although this sophis-
ticated approach was not the reason why SVB Bank terminated the swaps on its 
AFS portfolio, our example shows that the more sophisticated the risk and capital 
calculation, the more pitfalls and anomalies can be introduced into the system.
Most studies have identified interest rate risk, poorly managed by banks, as the 
root cause of failure. Indeed, the interest rate risk of all banks has increased, but 
this has not led to losses that would have caused banks to fail in the absence of a 
bank run. 

5 CORPORATE GOVERNANCE

A bank’s culture is key both for measuring and managing liquidity and interest 
rate risk. A risk-sensitive, long-term thinking bank management will seek to ad-
here to the spirit, not the letter, of regulation, not merely to comply with the rules, 
but even to impose stricter internal rules if it deems it the bank norm. It sets risk 
limits not because it is compulsory but because it seeks to avoid excessive risk-
taking and, although the limits are ad hoc figures, it seeks to avoid limit changes. 
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In a risk-sensitive responsible bank, three lines of defense for risk management10 
are in place: risk management built into the business process, appropriate control 
units (risk management, controlling) and, of course, risk management at the ex-
ecutive (management and board) level. The Basel guidelines have sought to bring 
risk managers on a par with business decision-makers in the wake of the global 
financial crisis, but the formal implementation of an organisational solution may 
not at all be in the spirit of the law.
According to the FDIC report (FDIC, 2023b), the FRB had an organisationally so-
phisticated risk management system, with appropriate risk management commit-
tees and a multi-level decision-making process. At Signature, risk management 
was not an integral part of the business culture, and in congressional hearings 
the bank’s founding chairman emphasized customer orientation rather than risk 
sensitivity (Shay, 2023). At SVB, a restructuring of the risk management system 
began in 2021, when it was transferred to LFBO. This was accompanied, among 
other things, by the dismissal of the former senior risk manager (CRO), who had 
an inadequate professional background, and the bank was without a senior risk 
manager for almost a year. The CEO deflected all questions about risk at the con-
gressional hearing, saying it was the responsibility of the ‘competent risk com-
mittee’, claiming to have been unaware of the hedge decisions taken by the ALCO 
committee, namely the hedging of the AFS portfolio and its subsequent termina-
tion. Clearly, the bank lacked the three lines of defence of risk management.
The inadequacy of the banks’ risk management systems is illustrated by the fact 
that none of the banks’ annual reports mention the three lines of defence for risk 
management, and there was no real built-in-process risk management. Public re-
porting by banks has not been very helpful in understanding internal operations 
and in providing insight into the details of risk measurement and management, 
i.e. disclosure is not a strong requirement in the US system. While there is a sec-
tion of the report where they list the most important bank risks, all three banks 
do so in almost verbatim the same order of risks, in effect providing an irrelevant 
list. The banks’ management did not react adequately to the risks that emerged, 
and risk management in their decision-making systems remained in the ‘back 
room’, with no clear responsibility for who should take the risk and how much. 
The inadequacy of the bank’s risk management systems was aligned with weak-
nesses in supervisory controls.

10 See for example: https://www2.deloitte.com/us/en/pages/advisory/articles/modernizing-the-
three-lines-of-defense-model.html 

https://www2.deloitte.com/us/en/pages/advisory/articles/modernizing-the-three-lines-of-defense-model.html
https://www2.deloitte.com/us/en/pages/advisory/articles/modernizing-the-three-lines-of-defense-model.html
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In all three banks risk sensitivity was not properly incorporated into the bonus 
system. In all banks the management bonuses for 2022, the year after a so-called 
successful year, were paid in full, in the SVB just on the day of the bank run.
Overall, weaknesses in corporate governance and risk management systems, and 
the lack of a risk management culture, were a key factor in banks’ mismanage-
ment of the rapid deposit during the pandemic and their failure to consider the 
additional risks arising from their specific, concentrated business model. The 
OIG report analysing the role of supervisors highlighted the same point, suggest-
ing that by redesigning supervisory work, supervisors should be able to properly 
analyse the specialised or concentrated business model of supervised institutions 
and the additional risks arising from rapid growth (OIG, 2023)

6  IS THERE A GOOD DEFINITION  
OF SUFFICIENT BANK CAPITAL? 

Based on the previous chapters, it cannot be ruled out that there is no reliable 
risk measure that works well in all cases and yet is simple and easy to interpret. 
Risk measurement often has to rely on highly ad hoc parameters and procedures 
and complex approximations. At the end of the 1990s, it seemed that a perfect 
solution had been found: the concept of value at risk was born. The concept itself 
was conceived to measure market risk in the trading book, but it had attractive 
features beyond that: it did not require the examination of different scenarios, but 
allowed the potential loss to be determined with a predefined probability. If the 
potential loss threatens the available capital, the risk is severe and steps must be 
taken to mitigate it. The new capital adequacy requirement in Basel II guidelines 
was based on this concept: a bank must have at least as much capital as necessary 
to cover its losses from credit risk, market risk and operational risk with a given 
probability (99.9 per cent). 
The illusion that potential losses can be measured accurately, that the measure-
ment itself can be left to the bank and that it is only necessary to check that banks 
are measuring correctly, has led to a radical reduction in bank capital require-
ments and a loss of stability in the banking system. This has been one of the key 
lessons of the global financial crisis. The value at risk turned out to be determined 
by calibrating equally ad hoc parameters and procedures. It has proved to be a 
theoretically imperfect concept, as it is not a coherent measure of risk, i.e. it only 
gives a reliable result in the case of a normal distribution and cannot be used in 
the case of exceptionally large losses (‘black swans’). It also turned out that the in-
terest rate risk in the banking book and many other risks happened to be excluded 
from Basel II. It is quite certain that Basel II would have been revised even if there 
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had not been a global financial crisis. But it did, so the review clearly pointed in 
one direction: Basel III should be one that imposes substantially higher capital 
requirements on banks. This added even more ad hoc parameters to the calcula-
tions and made the guidelines and handbooks even longer. 
Since real economic losses caused by a crisis are fairly high, thus, after the crisis 
there is always a cry for higher regulatory capital. This was no different this time, 
even though the 2023 March banking crisis did not turn into a systemic crisis and 
no real economic losses could be identified. Because of their position, the regula-
tors, mutatis mutandis, have drawn the conclusion that capital adequacy require-
ments must be raised – as you can see in the comments made, for instance, by a 
Fed executive responsible for bank supervision (Barr 2023). The same conclusion 
can be drawn from the survey of academic economists mentioned in the intro-
duction: 92%(!) of Americans and 73% of Europeans think it is time to radically 
raise capital requirements. 
According to the supervisory report “while the proximate cause of SVB’s failure 
was a liquidity run, the underlying issue was concern about its solvency” (Fed, 
2023b:2). Why did this “solvency concern” arise? Why did many analysts write 
that the March banking crisis was clearly caused by banks insolvency? Why do 
many analysts treat it as almost conclusive that the failed banks were under-
capitalised and that is why they went under? The market panic, as we recall (see 
Part I of the paper), was heightened after an article in the Financial Times which 
claimed that many banks, including the SVB, had huge unrealised losses that were 
eating up their capital. The term ‘unrealised losses’ has entered the public dis-
course and professional analyses as a shuddering catchword. This is why the capi-
tal purist Admati et al. (2023), analysing the causes of failure, have described how 
bank failures are in fact all due to insolvency and the only solution is to radically 
increase capital requirements.
If only the unrealised losses on the banks’ AFS portfolios had been considered, 
the word insolvency would not have been used, because none of the banks had 
such a large AFS portfolio that any loss of value would have jeopardised their 
capital. But analysts did not only mean AFS bonds when talking about unrealised 
losses, but also fixed rate HTM bonds booked at nominal value (or to be more 
exact, amortised value). What is more, they later included all fixed rate assets in-
cluding fixed rate loans in their calculations of so called “hidden losses” – which 
was bad luck for FRB. 
If one wanted to consider all the loss on the market value of all assets, then deposit 
holders would have had a run not only on those banks but also on the Bank of 
America, for instance (Kelly, 2023), or, on the whole sector of Hungarian banks 
considering their peculiar balance sheet structure. 
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An economic policy proposal to include all non-realised losses on securities in 
the regulatory capital requirement would meet with almost unanimous approval 
on both sides of the ocean. The Clark Center Forum asked US economists this 
question (a little bit rephrasing) in both May and September (CCF 2023a; 2023b): 
64% in May and 56% in September agreed with the proposal (with a slight increase 
in the undecided camp). Europeans were asked only in September, with only 48% 
agreeing and 13% rejecting the proposal. The Americans are not as confident as 
the numerical results suggest, with some commenting that it would only make 
sense if there were sufficient capital to cover losses from currency fluctuations, 
and others noting that it is not a panacea either, as only securities that are actu-
ally traded on the market have a real valuation, and the 2008 crisis was caused by 
the unexpected loss of value of CDOs that were not actually traded on the market 
but had a high rating and were therefore highly valued. In an exciting study, some 
US researchers (Drechsler et al., 2023) have pointed out that the probability of a 
bank failure is multiplied by the presence of large uninsured deposits on the li-
ability side as opposed to fixed-rate assets. In such a case, interest rate risk is more 
easily converted into liquidity risk and the bank becomes truly insolvent in the 
event of a bank run. This is the situation that the Fed sought to address when, 
following the collapse of the SVB, it introduced its new liquidity facility (BTFP), 
which accepts bonds at par as eligible collateral. The programme is in place until 
March 2024 – we will see if there is an extension. If so, it will greatly simplify the 
‘unrealised loss’ debate – interest rate risk cannot be converted into liquidity risk. 
We believe including the loss on AFS securities in regulatory capital is a proposal 
increasing clarity. However, if the change in value of the HTM portfolio should be 
included in regulatory capital, why not the entire fixed rate loan portfolio? If we 
consider this argument consistently, the safest solution seems to be for the bank 
not to issue deposits that can be withdrawn at any time at nominal value, i.e. not 
to create money. This can certainly be easily solved by imposing a 100 percent 
capital requirement (Admati and Hellwig 2010), but this solution is already a cor-
ner solution, which we will return to in Chapter 7.
Higher capital requirements are not only protested by banks, but also by academ-
ics, who are concerned that too high capital requirements discourage lending, 
make financial intermediation more expensive and hamper economic recovery. 
This was recently summed up in a thoughtful and reflective paper by Danielsson 
and Goodhart (2023), who cannot be accused of being capital-unfriendly.
For the three banks we examined, we saw that all three banks were adequately 
capitalised under the existing rules immediately before the panic (note that the 
capital adequacy of Credit Suisse, which failed in Switzerland, was perfectly in 
line with that of UBS, which absorbed it). If the Basel principles had been applied, 
supervisors might have required some additional capital to be held under the sec-
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ond pillar because of interest rate risk, and might have required an increase in the 
level of liquid assets, but in essence there would not have been much more capital 
or much more liquid assets available to banks. As noted crisis scholar Stephen 
Kelly11 put it, “Say it with us: More capital would not have saved the SVB!” (Kelly, 
2023). These banks failed not because of a lack of capital, but because of their 
flawed business models and the resulting market panic. If the business model 
had been capitalised, i.e. credible, there would have been no run. As the outgoing 
chairman of the Single Supervisory Council of the European Banking Union (the 
ECB’s Banking Supervisory Council), André Enria, put it, “Capital cannot fix a 
broken business model, nor can it remedy deficient internal governance” (Enria, 
2023). 

7 CORNER SOLUTIONS

When analysing the banks in crisis, the vast majority of experts made recom-
mendations for improving the risk management culture, improving regulation, 
improving supervision, etc., within the framework of the current banking model. 
Several of these suggestions have been discussed in previous chapters. 
After major banking crises, such as the Great Depression (1929–33) or the glob-
al financial crisis (2007–2010), the need for radical institutional reform always 
arises (e.g. King, 2016; Admati and Hellwig, 2013). Although the current crisis is 
nowhere near them in depth, scope and real economic impact, different corner 
solutions have again emerged. Indeed, most of the analyses were carried out in 
the immediate aftermath of the crisis, when it was not yet possible to see that the 
March wave of bank failures would be an isolated series of events rather than an 
explosion similar to the global financial crisis. These solutions have been referred 
to in earlier chapters of this thesis. At the end of Chapter 3 on liquidity risk, we 
referred to the former UK central bank vice-president who suggested that banks 
should hold their deposits exclusively in central bank money, which is essentially 
the equivalent of a 100 per cent reserve ratio requirement (Tucker, 2023). In Chap-
ter 6 on capital, we referred to Admati and Hellwig’s book (2010), in which the 
100 per cent capital requirement is seriously mooted. If proposals like this were 
adopted, the banking system would change substantially, creating a financial in-
termediation system fundamentally different from today’s. The institution that 
would emerge in this type of solution is commonly referred to as a “narrow bank”. 

11 Steven Kelly is associate director of research at the Yale Program on Financial Stability. The prog-
ram based on deep personal interview with decision makers summarizes the lessons from the 
previous crises, as e.g. the global financial crisis.
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An excellent overview of similar proposals after the March 2023 banking panic 
is provided by Martin Wolf (Wolf, 2023a; 2023b), but readers can also consult a 
number of blogs and websites.12

The narrow bank proposals were first formulated in the so-called Chicago Plan 
following the Great Depression (Bossone, 2001). At that time Irving Fisher’s book 
“100% Money” (Fisher, 1937), which compiled the proposals into a consistent theo-
ry, was published. Fisher had already sketched a beautiful vision on the title page 
of his book, stating that his system is “designed to keep checking banks 100%; 
to prevent both inflation and deflation, largely zo or prevent depressions; and to 
wipe much of the National Debt”.13 Despite Fisher’s grand vision and the Chicago 
Plan, no narrow bank system has been established in the United States or else-
where. Perhaps not by accident.14

It is not difficult to see that the narrow bank idea is actually much older: it ap-
peared as early as the 19th century in England in the debate between the bank-
ing and currency schools, where the latter insisted on the need for 100 per cent 
reserve banking.
Narrow bank keeps its customers’ deposits one-to-one in the central bank, in 
central bank reserve, i.e. it has a reserve ratio of 100 percent, there is no money 
creation outside the central bank. Narrow bank only provides payment services. 
Side by side with a narrow bank a la Fisher, there is in the economy a financial 
enterprise offering loans whose potential failure will not result in a bank panic, 
there will be no bank run as there are no deposits. There are some who identify 
narrow banks like that (e.g. capital purists). This financial enterprise has only eq-
uity capital in strict cases, and can issue bonds in more lenient cases.
There are views that can imagine these two institutions (the deposit taker and 
the lender) even within a single narrow bank but separating the two types of ac-
tivity with a strict Chinese wall. Strict followers of the narrow bank idea would 

12 For example: http://www.narrowbanking.org/; https://www.cato.org/regulation/summer-2023/
it-finally-time-narrow-banking#; https://www.marketplace.org/2023/05/12/one-way-to-
make-banks-safer-make-them-narrower/; https://marginalrevolution.com/marginalrevolu-
tion/2023/05/are-we-evolving-toward-narrow-banking.html.

13 Much later, after the GFC, two US researchers, mesmerised by Fisher’s theory, tried to prove in 
a DSGE model that ‘100% money’ works, i.e. assuming only narrow banks, the economy will be 
more balanced, there will be no banking crises and even the average level of inflation will be 
lower (Benes and Kumhof, 2012). 

14 John Cochrane describes an interesting case: in 2017, a bank in the United States was intended to 
be established specifically as a narrow bank (TNB Bank – The Narrow Bank) but was ultimately 
denied a license by the Fed, so it submitted an appeal against the Fed decision (Cochrane, 2018). 
Unfortunately, we do not know the sequel, but TNB Bank is not yet operational, according to the 
internet.

http://www.narrowbanking.org/
https://www.cato.org/regulation/summer-2023/it-finally-time-narrow-banking
https://www.cato.org/regulation/summer-2023/it-finally-time-narrow-banking
https://www.marketplace.org/2023/05/12/one-way-to-make-banks-safer-make-them-narrower/
https://www.marketplace.org/2023/05/12/one-way-to-make-banks-safer-make-them-narrower/
https://marginalrevolution.com/marginalrevolution/2023/05/are-we-evolving-toward-narrow-banking.html
https://marginalrevolution.com/marginalrevolution/2023/05/are-we-evolving-toward-narrow-banking.html
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not allow a narrow bank to invest into securities, and would not let the narrow 
bank any external funding, i.e. these institutions would provide loans from their 
equity. 
Finally, there are more lenient narrow bank concepts (often called core bank) that 
allow the bank to invest in ultra-safe government securities in addition to central 
bank reserves (for an excellent overview of the different approaches, see Bossone, 
2001).
In all cases, the essence of the narrow bank is the same: lending and money crea-
tion should be separated, and private banks should not have the right to create 
money. There is no money-creating lending, only money-redistributing lending, 
in the terminology used in Hungarian textbooks. 
Ironically, the SVB happened to be a lenient narrow bank, it hardly created money 
through lending, and its customer deposits financed “super-safe” bonds and cen-
tral bank reserve. Its holdings of highly liquid, marketable government securities 
exceeded its loan portfolio by almost 50%. Thus, the SVB was not really creat-
ing money, it was operating as a classical financial intermediary, it was rather 
redistributing money. Yet it was attacked, yet it triggered a wave of bankruptcies. 
Remember: money market funds, which do not create private money at all, were 
attacked in 2008 in the same way as the SVB in 2023, and only effective govern-
ment intervention could stop the panic then. So, only 100% Money, the extreme 
narrow bank concept would have been the solution during the SVB run.
In a banking system consisting only from narrow banks, maturity transforma-
tion is eliminated, which undoubtedly reduces the chances of a bank run. In this 
case, it is also advisable to eliminate maturity transformation in the economy as 
a whole, i.e., the regulation of investment funds and money market funds should 
probably be reviewed, because in a narrow bank system the probability of a run 
on investment funds (especially money market funds) will increases, as already 
experienced during the global financial crisis. The question is how and by what 
institution the problem raised in the Nobel prize-winning Diamond–Dybvig 
study (1983) of matching the immediate (and unpredictable) liquidity needs of 
depositors with the long-time requirements of investment will be addressed, and 
whether this tendency will lead to under-investment.
The modern version of the narrow bank vision is based on the Central Bank Digi-
tal Currency (CBDC).15 If there is central bank digital currency available to every-
one, there is little need for a narrow bank, as payment services are instantaneous 
through the central bank. Lending will remain a task for financial companies 

15 For example: https://www.google.com/search?client=firefox-b-d&q=cbdc+is+the+solution+for+
bankgin+crisis; http://www.zsiday.hu/blog/mikor-lesz-már-digitális-jegybankpénz

https://www.google.com/search?client=firefox-b-d&q=cbdc+is+the+solution+for+bankgin+crisis
https://www.google.com/search?client=firefox-b-d&q=cbdc+is+the+solution+for+bankgin+crisis
http://www.zsiday.hu/blog/mikor-lesz-m�r-digit�lis-jegybankp�nz
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using only equity, but it is easy to see that central banks can do it more effectively, 
themselves. The CBDC can make both the banking systems as we know them 
and the narrow banks redundant. There are few advocates of this corner solution 
today: the single-tier banking system in the so-called socialist systems has proved 
neither to provide sustainable growth nor an efficient solution.
In his famous book, Fisher cites as a major advantage that narrow banks signifi-
cantly restrain lending compared to the nowadays banking intermediation, and 
indeed, narrow banks would not generate large amplitude credit cycles with huge 
real economic losses. The only question to be answered is: who will provide the 
economy’s financing needs and how. This is not usually addressed by proponents 
of the narrow bank system. We do not know who, and in what way, assumes the 
role of delegated observer in this 100% reserve – 100% capital system, and how 
the asymmetric information problems can be resolved (Diamond, 1984). It is not 
clear how the proponents of the corner solution can answer the question of the 
efficiency loss and social cost of not having the two sides of the liquidity provision 
(private credit and private money) on the two sides of the balance sheet of the 
same institution (Diamond–Rajan, 2001).
So, in fact, the risks are not going down, they are going up. 

8  SUMMARY 

A strange banking panic emerged in the US in March 2023. At the beginning of 
the year, market analysts focused on a specific side-effect of the Fed’s determined 
interest rate hikes, the so-called unrealised losses of banks’ assets. Newspaper 
articles and analyses reporting on the frightening figures were reflected not only 
in the fall in the share price of banks suffering such unrealised losses, but also in 
the growing sense of panic among depositors. Three banks in California, SVB, 
Signature Bank and FRB, were particularly vulnerable and the panic that ensued 
led to a severe liquidity crisis within days, resulting in insolvency.
We argue that the failure of the three banks under review was not caused by the 
so-called unrealised losses (i.e. interest rate risk) often mentioned in earlier stud-
ies, nor by their perceived liquidity risk. Neither one nor the other were outliers 
compared to the sector as a whole. While the risk metrics did indicate a risk, the 
magnitude of the measured risk was not blatant for any of the banks examined. 
The three failures were also special in that the credit risk, which is the most im-
portant factor in banking crises, was not present at all.
We have shown in line with the supervisors’ reports (Fed 2023b;, OIG, 2023), that 
banks’ broken business models, weak corporate governance and risk manage-
ment systems have led to their failure. In this they differed from other banks 
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with similar interest rate and liquidity risks. All three banks were characterised 
by a closed and concentrated customer base, a close network of depositors and a 
high proportion of uninsured deposits, which posed a continuous liquidity risk 
that was heightened in times of panic. The business model made possible the ex-
tremely rapid growth of deposits during the pandemic, during which the banks 
did not prepare prepared themselves for the equally rapid withdrawal of deposits. 
Inadequate risk management systems, corporate governance, business and risk 
management cultures contributed to the failures. Supervision of banks was also 
weak, but the reasons for and consequences of this are not discussed in detail in 
this paper.
In parallel with the analysis of banks, we examined the liquidity and interest rate 
risk indicators currently in use. We have found that reliable risk measures that 
work well in all cases, that anticipate risks in good time and yet are simple and 
easy to interpret have not yet been developed. Measuring risk often requires the 
use of highly ad hoc parameters and procedures, and complex approximations. 
The definition of risk limits at both banking and supervisory level tends to fol-
low rules of thumb. However, risk management and supervision that fully as-
sesses risks according to their weight and content can prevent the emergence of 
exposures that are in themselves sufficient to trigger a bank run. This conclusion 
has serious implications for supervisory examination methodology, as is well re-
flected in the OIG report (OIG, 2023). 
The capital adequacy ratio of the banks examined was adequate. Even if they had 
perfect risk measurement systems, and if the excess capital and excess liquidity 
needs had been captured in time, they would not have been able to withstand the 
run that occurred in a few days. The market’s confidence in the business model 
is shaky, there is no protection for banks with a narrow, concentrated, intercon-
nected customer base in times of panic. 
In the analyses following the crisis of March 2023, the need for a radical trans-
formation of the current banking models was implicitly or explicitly expressed, 
and the corner solutions, the various narrow-banking models, which were always 
used during crises, reappeared. The perfectly liquid bank is the one that does not 
create money and keeps all its deposits in central bank reserve. There is no matu-
rity transformation, no money creation – but there is evidence that many of the 
investments needed to make the economy work are not made.
In our view, the bank failures of March 2023 do not justify a focus on corner solu-
tions, and there are few economic arguments in favour of corner solutions at the 
moment.
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ABSTRACT
Banks’ corporate lending strategy changes from time to time, but in any case, 
the implementation of that strategy requires cooperation between two functions, 
namely the business (corporate/project contact persons, sales) and the credit 
approval (risk management or risk) team. Smooth cooperation may foster opti-
mised decision-making, and improve the efficiency of banks’ processes, employee 
satisfaction and commitment, which, in turn, may reduce employee turnover. The 
benefits on the client’s side are transparency, reliability and predictability, which 
may increase confidence in, and satisfaction with, the bank. 
Therefore, it is worthwhile to review periodically how the two functions get along. 
We have taken such a ‘snapshot’ in our exploratory study of 2021/2022. In this 
study, we collected answers from 16 respondents working at banks in Hungary 
through an anonymous questionnaire and written in-depth interviews. The re-
sults show that the relations under scrutiny ‘leave room for improvement’. Our 
survey also focused on how cooperation between the two functions could be 
made better and more efficient. Setting up transparent and well-regulated inter-
nal processes at banks and reinforcing risk-awareness in employees proved deci-
sive in responding to the challenges of the future.

JEL codes: G21, G28, G29

Keywords: corporate lending, risk management, business function, cooperation

1 INTRODUCTION

Lending for corporate and project finance purposes, when it works properly, plays 
a substantial role also in economic development (Bodnár, Katalin et al., 2014). 
Banks face the challenge of adapting and reviewing their product portfolio to 
meet constantly changing market conditions, regulation, technological develop-
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ment and customer needs (Csiszárik–Kocsir, 2017). They cannot rise up to that 
challenge without efficient and constructive cooperation between different func-
tions within the bank. Demand for improvement and adjustments may arise at all 
divisions, including front-end, risk management, legal, accounting, IT and oth-
ers, and an appropriate response can only be devised with the contribution and 
collaboration of those divisions.
Research from around the world and in different economic sectors has revealed 
that corporate culture has a major impact on the functioning of organisations. 
But what does the term ‘corporate culture’ mean? It is a very broad concept that 
refers to implicit and explicit contracts governing behaviour within an organisa-
tion (Carretta et al., 2015)the harmonization of supervisory styles (regulation be-
ing equal. According to Pesuth’s definition, ‘banking culture is the sum of those 
norms and types of behaviour – which are the internal and external features of 
the banks – which account for the needed – fair – business practices’(Pesuth, 
2016:119). Our study focuses on a very narrow subsection of that vast topic, inves-
tigating the relationship and cooperation between sales and risk within lending 
for corporate and project financing.
Stricter regulations introduced in the aftermath of the 2008 crisis have already 
pointed to a need to increase risk-awareness, primarily among managers and di-
rect risk-takers, and then at a basic level to all bank employees (Móra, 2019). That 
meant a marked shift away from a lending- and sales-orientation towards the im-
portance and role of risk management, and might have launched a new dynam-
ics in interfunctional cooperation. However, as Dancsik notes, the problems that 
led to the crisis are complex and multifaceted, and the macroeconomic effects of 
the respective transactions could simply not have been anticipated, assessed or 
reckoned with by individual banking employees taking part in the credit process 
(Dancsik, 2020). However, increased awareness to risks may ease the natural con-
flict of interest between the two functions.
We begin our study with a brief overview of the regulatory background, which il-
lustrates the necessity of separating the two banking functions, also corroborated 
by references from the literature. Finally, we explain how separation is imple-
mented in practice. After a presentation of our research methods we summarise 
and evaluate responses to our questionnaire and then reflect on the conclusions 
and insights of the in-depth interviews. It is our aim to highlight best practices – 
as a reinforcement to the organisations and managers applying them – as well as 
the activities that need improvement to facilitate their identification and adjust-
ments. While our survey is not representative, we consider it a useful snapshot 
of the current practices followed by banks in Hungary in the above-mentioned 
segment.
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1.1 The evolution of the current organisational structure

From the point of view of economics, the preservation of financial stability rests 
partly on banks and financial institutions inasmuch they keep up economic bal-
ance by efficiently managing (among others credit) risks. Zooming out, the re-
sponsibility obviously lies with the regulatory environment hosting the activi-
ties of financial institutions and bankers and providing the framework of banks’ 
operational conditions and for individual (management) incentives and roles and 
responsibilities (Lentner, 2013). Neither the regulatory environment nor the insti-
tutional system are a constant, but change continuously (Várhegyi, 2010). Regula-
tion is beneficial for the economy if it cushions the effect of economic cycles and 
meets the criteria of transparency, consistency, cost-efficiency and conditionality 
(Botos, 2012).
In terms of the regulation of financial activities, it was laid down already in Sec-
tion 13 of Act CXII of 1996 on Credit Institutions and Financial Enterprises (as 
amended several times) that ‘[f]inancial service activities may only be taken up 
and pursued based on existing internal rules and regulations in accordance with 
prudent operation, (...) controlling procedures and systems.’ Furthermore, Sec-
tion 77 clearly provides that ‘financial institutions shall draw up and apply in-
ternal rules and regulations that ensure the substantiality and transparency of 
placements and exposures as well as the controlled assessment and the mitigation 
of risks.’
It is also laid down in Recommendation No. 1/2000 of the Hungarian Financial 
Supervisory Authority that a system of embedded controls should be established 
among others in credit, credit approval and credit administration procedures. 
Attention is called to regular controls by the management, and the recommenda-
tion also proposes that ‘credit institutions should preferably establish double re-
porting lines in business functions. Reports relating to positions and risks should 
preferably be received also by the head of risk management in addition to func-
tional managers. The reporting and service lines are documented in the credit 
institution’s relevant policies.’
In addition to causing contraction in the real economy, the world economic cri-
sis of 2008 also cast serious doubt on the effectiveness of the then-current risk 
management practices of banks (Tamásné, 2018; Bánfi et al., 2010). Apart from 
introducing stringent capital adequacy and liquidity ratios as well as other quan-
tifiable indicators, the subsequent revision of the EU regulatory framework 
placed special emphasis on the role of executives in strengthening the position 
of risk management and improving the efficiency of risk controls (Tajti, 2011). 
That was partly the basis for a change in banking culture, discussed in detail 
in Pesuth’s Ph.D.  dissertation, establishing that ‘banking culture, fair banking 
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behaviour and conduct should be fundamental elements of the business model’ 
(Pesuth, 2016a:93). The prudential regulation introduced after the crisis of 2008 
have significantly improved capital and liquidity in banking, however, as Móra 
also points out ‘[a]ppropriate risk management (banking function) and compe-
tent supervision (function of the authority) cannot be simply replaced by the capi-
tal adequacy ratio’ (Móra, 2019:381).
Today, Directive 2013/36/EU (or CRD  IV) does not provide specifically for the 
separation of the two functions, only for a general requirement of independent 
risk management, which, however, entails the obligation of separation. The EBA 
Guidelines on internal governance promote a strong risk culture in which em-
ployees have a clear idea of their tasks and responsibilities, thereby fostering risk-
awareness. Recommendation No. 12/2022 of 11 August 2022 of Magyar Nemzeti 
Bank on setting up and using internal safeguards and on the management and 
control functions of financial organisations reinforces these goals, and also dis-
cusses the setting up of risk acceptance and risk management committees and the 
management of conflicts of interest arising during operation.
Upon drawing up and at each subsequent revision of their loan policies, banks 
should clearly define the various responsibilities and limits of discretion of the 
persons involved in credit risk management and lending. These should be made 
clear and the scope of responsibilities unambiguously laid out, inter alia, so that 
potential conflicts of interest during operation can be handled. There is a natu-
ral conflict of interest between those who profit on generating new transactions 
(sales) and those who control the risks associated therewith (risk). Therefore, 
proper lines of responsibility and awareness of these issues should lead to the 
separation of the credit appraisal and credit management functions. There should 
be rules also on who finally signs off on credit decisions, and who has the author-
ity to override criteria and the last word on acceptance or rejection in the case 
of non-standard transactions (Brown - Moles 2014). Refusing a credit applica-
tion, reducing/withdrawing an existing credit line, or terminating an already dis-
bursed loan has significant consequences for both customers and bank employees 
who have spent time and effort on the deal. It is therefore of utmost importance to 
properly regulate the matter in banks’ loan policy and also at organisational level.
As Figure 1 shows, managing credit risk is only one of the tasks of the risk man-
agement function.
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Figure 1
Separation of the risk management function within the organisation

Source: authors’ elaboration based on the figure of Kovács L.–Marsi, 2018

Credit risk stands for the possibility that loans disbursed by the bank will not be 
or will not be completely or timely repaid by debtors (Juhász–Kovács R., 2016). 
The purpose of credit risk management is to investigate and analyse factors be-
hind defaults, as credit losses may cause severe harm to banks and may eventu-
ally jeopardise their profitability and liquidity. To adapt to the changing eco-
nomic environment, the risk appetite of banks and the optimum level of credit 
risk in view of profit targets should be re-determined from time to time. An 
organisational structure and governance where the separation of risk manage-
ment and front-end functions is ensured and endogenous conflicts of interest are 
addressed is a compulsory element of any risk management framework (Juhász–
Kovács R., 2016)..
The study of Kalfmann confirms that bank executives grow increasingly risk-
aware in times of crises, and reveals that these periods are especially suitable for 
reviewing the characteristics of existing risk management systems, to introduce 
risk considerations into management incentive schemes even in sales, and to 
clearly define the directions of improvement (Kalfmann, 2010).
The four-eyes principle is one of the most basic risk management methods, which 
is applied frequently even outside the banking sector by economic operators in 
any matter where risk management is relevant. The four-eyes principle is typically 
implemented in all stages of the credit process (client credit rating, specification 
of credit conditions, credit decision and disbursement) (Kovács L.–Marsi, 2018).
Initially, some banks designed the operation of their credit approval and risk 
management functions in a way that no contact was allowed between the staff of 
these functions and the client during the preparatory and the decision-making 
phase. After the credit decision, when all or part of the credit had already been 
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disbursed, there was more room for personal contact with credit approval staff 
(e.g. on-site visits during the term of the project, material amendments to the 
agreement). That practice has changed significantly at most commercial banks in 
the last 15 years. While front-end employees continue be the first points of con-
tact, at most banks, credit approval staff also participates actively in the prepara-
tions. They are allowed to be present at negotiations, and credit conditions are 
agreed at an early stage.
5-10 years ago, a new element was introduced into the decision-making mecha-
nism to provide early access for credit approval staff. It is a pre-screening in the 
case of non-standard transactions with the involvement of managers from sales 
and risk. The result of their consultations is a guidance, which may be a rejec-
tion or indicative terms for the transaction. This practice has been adopted first 
at banks where credit approval had been involved only in later stages of client 
and transaction rating. Its objective is to minimise unnecessary work for more 
efficient cooperation. Timely acceptance of a prior guidance may also pre-empt 
many potential conflicts later.

2 RESEARCH METHODS

Our (Google Forms) survey questionnaire, comprised of 14 questions, was 
launched in the second half of 2021 by direct contact to respondents (via e-mail). 
The written interviews were conducted in 2022. The contact details (company e-
mail addresses) of target respondents were obtained from the authors’ own data-
base (training). We reached out to the employees of 16 banks in total (MKB and 
BB were separate entities at the time of our survey). At 12 banks, we approached 
several employees, while only 1-2 people were invited from the remaining 4 banks. 
A total of 410 employees and 81 managers, i.e. almost 500 potential respondents 
were contacted in e-mail, of which 124 replied by completing the questionnaire 
attached to the e-mail. The responses were collected online, ensuring respondent 
anonymity.
For the written interviews, we have asked 5 managers and 6 employees from sales 
and credit approval, respectively (altogether 22 respondents). None of the samples 
is representative, but may be regarded as an assessment of the current state of af-
fairs and as the groundwork for a subsequent representative study.



THE SALES AND RISK RELATIONS AT HUNGARIAN BANKS IN 2022 327

2.1 Evaluation and presentation of questionnaire results

The survey contained 14 questions, the first of which served the purpose of seg-
menting respondents along the business and credit approval functions (hereinaf-
ter ‘sales’ and ‘risk’). For two questions, answers had to be provided in quantified 
form on a 10-point scale, where 1 was the weakest and 10 the strongest. For two 
other questions, predefined criteria or items had to be ranked. Half of the ques-
tions were open-ended, requiring respondents to share their ideas with their own 
words. In this case, the answers were quantified during survey evaluation by ex-
amining and ranking the words used by respondents by frequency.
Answers were grouped and analysed in three categories:
•	 rating of cooperation;
•	 other quantifiable answers;
•	 non-quantifiable descriptive answers.
The survey was evaluated separately for the risk and the sales function, analysing 
both similarities and differences. As the name of the respective functions may 
differ from bank to bank depending on whether they deal in corporate or project 
finance, the terms ‘credit approval’, ‘risk management’ and ‘risk’, on the one hand, 
and ‘front-end’, ‘business’ and ‘sales’, on the other, are used synonymously.

2.1.1 Rating of cooperation
We asked first for a quantitative assessment of cooperation with the other func-
tion, the results and evaluation of which are summarised in Figures 2 and 3.

Figure 2
Rating of cooperation with the credit approval function by sales

Source: authors’ elaboration based on respondent input
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Figure 2 displays relatively low standard deviation, with 68% of the respondents 
rating cooperation with their colleagues from risk with a score between 7 and 9. 
That corresponds to a median value and mode of 8, and an average of 7.31. Less 
than 8% of the respondents gave a very low rating below 5.

Figure 3
Rating of cooperation with the sales function by credit approval

Source: authors’ elaboration based on respondent input

While only two respondents from credit approval rated cooperation with sales 
with a score below 5, the average rating was almost four tenths lower, at 6.95. Here 
again, we recorded a mode of 8, but the median value was only 7.
As a cross-check, survey respondents were asked to provide three words that 
come to mind about the other function. The words mentioned most frequently by 
the two functions are collected in Table 1.

Table 1

Of sales 
(42 responses)

Number of 
responses

Share of 
responses

Of credit approval 
(82 responses)

Number of 
responses

Share of 
responses

Not thorough, 
sloppy 11 26% Cooperation 20 24%

Aggressive 10 24% Risk mitigation 17 21%

Sales 9 21% Slow, cumbersome 15 18%

Pressure 9 21% Thorough 15 18%

Customer-
oriented 8 19% Nerd 12 15%

Source: authors’ elaboration based on respondent input
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It is obvious that sales is described more often by phrases carrying negative over-
tones, which is in line with their lower average rating received in the quantitative 
assessment. ‘Not thorough, sloppy’ was mentioned by 26% of the respondents, but 
the word ‘inaccurate’ signifying a similar trait or behaviour also came up in a few 
instances. We also analysed the answers having in mind that the same quality 
may be described by different terms. The most frequent terms for risk approval 
were ‘rigid’, ‘inflexible’, ‘nerd’ with a share of 25 to 30%.
That high figure may be explained also by the fact that negative experiences are 
‘harboured’ and easier recalled by many people.
We also had a look at the share of negative, neutral and positive words in the re-
sponses. We observed that as high as 50% of the vocabulary used to describe sales 
was comprised of negative words, neutral words constituted more than 25%, while 
the share of positive words was the lowest. Risk received a more favourable rating 
with neutral and negative words making up 31-45% of the vocabulary. The share 
of positive words was the lowest in this case, too.
In our next question, we asked survey participants what characteristics colleagues 
working at the respective functions should have (who is the ideal sales, credit ap-
proval, risk management colleague?). The preferred behaviours are summarised 
in Table 2.

Table 2

Of sales Share of 
responses Of credit approval Share of 

responses

Qualified, well-prepared 60% Cooperative 40%

Thorough 43% Expert, competent 39%

Cooperative 36% Supportive 26%

Accurate 33% Thorough 17%

Risk-averse 24% Fast 16%

Source: authors’ elaboration based on respondent input

Sales colleagues are first and foremost expected to be qualified, well-prepared and 
thorough in their work, while the most important criterion for colleagues from 
credit approval is a cooperative attitude, but expertise and competence were al-
most just as important. Cooperative attitude was a common preference, which 
was mentioned not only as an expectation but also as a value in both the question-
naire and the interviews. 
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2.1.2 Other quantifiable answers
Respondents were asked to rate their workload on a scale of 1 to 10. High workload 
was reported by both functions, with an 8.6 average and a value of 9 calculated 
for medians and modes. Standard deviation was even lower than in the inter-
functional rating of cooperation; only 4% of the 124 respondents assigned a rating 
lower than 7.
Our study had two main objectives: (i) to provide a detailed description of the 
current state of affairs from several aspects, (ii) to find out what would facilitate 
cooperation and make work between the functions better, more efficient and en-
joyable. We included a targeted question for the second objective, providing 14 
possible answers to respondents on how cooperation could be improved, of which 
they had to select and rank the five most important.
We analysed the ranking also by aggregating how many times each answer option 
was ranked in the top five by the respective functions. The results obtained on 
how cooperation could be enhanced are presented in the figures below:

Figure 4
Answer options selected by sales on the improvement of cooperation

Source: authors’ elaboration based on respondent input

Figures 4 and 5 show that, in aggregate, appropriate regulation and good proposal 
templates were ranked first by sales the most often. Both functions considered the 
same propositions the five most important, with an almost identical number of 
votes which was well above the number of votes cast for other ‘remedies’. Reduc-
tion of workload, elimination of turnover, harmonisation of incentives for the 
two functions and good relations between managers did not make it in the top 
five, but each of these options received at least on vote.
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Figure 5
Answer options selected by credit approval on the improvement of cooperation

Source: authors’ elaboration based on respondent input

As this was a cardinal question in our study, in the next survey item we provided 
an opportunity to respondents to share their additional suggestions for the im-
provement of cooperation in descriptive form. Of the input received, special note 
should be made of the need to get a better understanding of each other’s perspec-
tive, mutual respect, personal interactions and a previous history of cooperation, 
i.e. a closer personal relationship. With reference to the last point mentioned, sev-
eral respondents suggested that more activities, workshops and trainings should 
be organised for the two functions. That need reappeared also in the interviews 
(to be discussed later) in answers to the question ‘What could managers do?’. As a 
highlight, both functions felt that reduced workload would increase the efficiency 
and quality of cooperation significantly, as there would be more time for a careful 
preparation of proposals and for making informed decisions.
Another survey question requiring ranking and ordering concerned preferred 
channels of communication. Communication by telephone and meeting in per-
son were the most preferred channels of representatives of sales and risk, respec-
tively. E-mail correspondence, of course, was also marked by many respondents. 
If online consultation through Zoom/Teams/Skype, where participants see each 
other face-to-face, is considered physical, in-person communication is the top 
preferred communications channel. This preference is also reflected in descrip-
tive answers to the survey item asking respondents to list valuable aspects of co-
operation between the two functions, to be presented under the next heading.
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2.1.3 Other non-quantifiable, descriptive answers
The question ‘What are the most annoying aspects of cooperation to you?’ was 
asked after the ‘What could facilitate cooperation?’ unit, assuming that identify-
ing the most annoying aspects would automatically improve cooperation.
Answers from sales were grouped by frequency of occurrence. Lack of consulta-
tion (when new terms or items are incorporated without prior consultation) was 
a frequently reported problem. Some criticism was directed at over-securitisation 
or excessive caution. Many mentioned lack of trust and (apparently) conflicting 
interests in their answers. Several respondents reported that ‘risk and credit ap-
proval colleagues treat us as if we were the ones giving them extra work and not 
the client’. On the side of risk approval, lack of cooperation and hiding informa-
tion were raised repeatedly. Based on the answers, the primary source of annoy-
ance is a trust deficit due to a failure of sales colleagues to reveal the whole truth, 
and to the alleged practice of risk colleagues to ‘smuggle in’ new terms without 
prior notice, as described above.
Our next question was ‘What do you value most in cooperation with the other 
function?’. Respondents from sales indicated joint work, searching for solutions, 
common achievement and success as the most valuable aspects in their answers. 
The opportunity to learn, to understand different perspectives and complemen-
tarity of the two functions were other important aspects. The most frequently 
occurring phrases in descriptions of the values of the credit approval or risk func-
tion were ‘communication’, ‘joint’ and ‘trust’. Fairness in personal relationships, 
treating each other as partners, a supportive and a solution-oriented attitude, 
creative work, brainstorming and thinking together were listed among valuable 
features by both functions.
Respondents were invited to self-reflection by the question ‘What could you do 
to improve cooperation?’. The answers of both functions clustered around 4-5 
themes. Many respondents from sales referred to the improvement of the qual-
ity of proposals and reserving more time for the decision. Respondents consider 
participation at professional trainings and courses, ‘more and better communica-
tion’ as well as greater attention and openness to colleagues important. Some risk 
representatives also mentioned providing an explanation for ‘what and why’ and 
a reasoning for queries/requests.
Our next question was ‘What elements do you consider superfluous or over-regu-
lated in the credit process?’. Since the questionnaire was sent to associates of more 
than 15 banks, each having their own internal rules, the identification of similari-
ties was more complicated. And yet we detected a few reoccurring points, such 
as the intricacy and over-regulation of the decision-making hierarchy, too much 
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paperwork and too detailed approvals, which often require extra rounds with de-
cision-makers for no good reason, resulting in additional effort and loss of time.
At the end of the questionnaire, respondents were asked to recall cases in which 
they were very satisfied or very unsatisfied. This is a highly subjective question 
which invited the most divergent answers. Therefore, we cite below some of the 
most definite, intriguing and insightful answers:
‘When there is feedback from risk on what they disagree with and what they are 
expecting for the decision, and there is still time for us to respond.’ (+)
‘After the credit process had been closed, my sales colleague called me and 
thanked me for my work.’ (+)
‘In a potential financing deal, representatives of both risk and sales were delegat-
ed to the on-site inspection and meeting with the client, so colleagues from risk 
could also see the “human face” of funding.’ (+)
‘In decision-making applying the four-eyes principle, risk inserted completely ir-
relevant and out-of-touch additional terms.’ (–)
‘When sales does not know their client well enough, and they do not even show 
willingness or competence to notice red flags. Risk is not involved in due time and 
depth, and eventually we have to reject the transaction.’ (–)

2.2 Evaluation and presentation of interview results

Although the majority of our survey questions involved open-ended, i.e. explora-
tory questions, we considered based on the input received that we should collect 
more information to make our research, results and conclusions sufficiently well-
founded and widely applicable. We therefore compiled an interview draft with 8 
questions and sent it to a pool of respondents, half of whom worked at sales and 
half of whom at credit approval in management positions (5 each) or as employees 
(6 each). The selected respondents worked at 10 different banks as we aimed at 
diversity in sampling, just as with the questionnaire.
We started the study with the presumption that cooperation between the two 
functions has an impact on banks’ operation. This hypothesis was confirmed by 
answers to the first two questions (Which factors may be positively vs negatively 
affected by improved and more efficient cooperation between the two functions?). 
Turnaround time was the most frequent answer for positive effects, as the credit 
process could be accelerated and the same result could be achieved with less ef-
fort. 50% of the respondents mentioned employee satisfaction, and a lower share 
of them featured team spirit, higher quality of customer service, better and opti-
mised decision-making and more ideal funding structures in their answers. Al-
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though the aspects listed above indirectly include lower losses and higher profits, 
25% of respondents addressed these aspects also directly. Answers concerning ad-
verse effects mirrored positive answers, only negatively rephrased. Deceleration 
of processes, protracted decision-making, ‘non-cooperation’, negative customer 
experience or loss of clients in the worst case were the most frequent adverse ef-
fects. Several respondents referred to employee frustration and a negative work-
place atmosphere.
We asked also how the current economic circumstances (war, energy crisis, in-
flation, etc.) influence cooperation between the functions. Answers reveal a po-
tentially twofold effect. One third of the respondents perceived a positive effect 
and an equal share of them a negative effect. 20% of the respondents referred to a 
twofold effect in their answers. Among positive effects, several respondents cited 
that joint portfolio reviews are carried out more frequently in order to mitigate 
funding risks. Closer cooperation and greater cohesion (‘the crisis has increased 
interdependence’) were also included in several answers. The negative effects 
identified by the most respondents were intensification of conflicts and amplifica-
tion of basic problems as well as potential tension due to the extra work and data 
requests.
In times of crises, banks tend to update and introduce more stringent industrial 
and sectoral lending guidelines. Stricter regulation leaves less room for debate, 
and the number and volume of deals also decreases.
Answers suggested that the regulation of roles and responsibilities contributes 
greatly to better cooperation, thereby confirming our own hypothesis and the 
propriety of regulatory provisions. It was expressed by respondents already in 
this interview item – and later repeated by others – that employees should be 
given more freedom and competence. A manager highlighted that the business 
function is banks’ ‘first line of defence’, so rational risk-taking is also in their best 
interest.
Powers and responsibilities, in any event, are not necessarily indicators of the 
strength and dominance of the respective bank functions. The case may be that 
although more powers and responsibilities are conferred on credit approval, it is 
the business function that has the last word. This was also noted by some of the 
respondents, stressing that managers play an important role in this respect, too.
The structure of decision-making was found appropriate by half of the respond-
ents. However, one third of the answers argued that decisions are escalated to 
higher levels for no good reason and greater individual responsibility in decision-
making would be welcome by extending scopes of authority. That would improve 
processes and turnaround time. As one of the managers phrased it: ‘We need 
more flexible decision-making platforms in addition to reduced bureaucracy. 
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Decisions should be delegated to the level where the available information can 
be processed the most efficiently subject to the complexity of the request and its 
impact on the funding structure.’
While the answers of managers and employees to the four previous interview 
items did not differ significantly, answers to this item revealed satisfaction with 
decision-making mechanisms primarily on managers’ side, while bank employ-
ees would prefer greater freedom and discretion in decision-making, and conse-
quently, greater responsibility.
Our next question was ‘What could managers do to improve cooperation?’. ‘Be-
ing a role model’, ‘giving guidance’ were the most recurrent phrases. It is highly 
important for a manager to be able to cooperate, not only within their function, 
but also with managers of the other function to communicate the same credit 
standards. Several respondents mentioned better and open communication both 
between managers and between managers and employees. One third of the re-
spondents called for more frequent consultation and dialogue between risk and 
sales. Due to the pandemic, many were forced to switch to online communication 
in the last two years, which, however, is no substitute for in-person meetings.
A demand for addressing and discussing problems on managers’ initiative and 
listening to complaints from the other function were also voiced in the answers. 
Respondents stressed the importance of being motivated, striving for good re-
lations and organising team-building and common activities (also for the two 
functions) to that end. In addition to the above – as suggested by several re-
spondents – it is managers’ responsibility to clearly define roles and responsibili-
ties, not only within the respective functions but also between the business and 
the credit approval/risk function. Clear rules will eliminate much of the tension 
at the level of employees. Interestingly, the answers of managers (i.e. what they 
should do on their part) and employers to this item did not show major dis-
crepancies apart from the phrases ‘being a role model’ and ‘giving guidance’, as 
discussed earlier, which featured mainly in employee responses on main expec-
tations for managers.
To the question ‘What do you enjoy in your work?’ many manager respondents 
replied that they relished solving complex and difficult transactions (in coopera-
tion). Meeting business KPIs (approvals, execution of credit agreements, complet-
ed projects) is also a source of joy, just as much as client satisfaction and appre-
ciative feedback. Several managers mentioned the success, satisfaction and good 
mood of their colleagues. Joyful aspects cited by the highest share of employee 
respondents were getting to know new things and diversity in work. They treas-
ure positive feedback, satisfaction of the other party, and appreciation – not only 
from direct colleagues but also from associates from adjacent functions, which 
has a positive effect also on cooperation between the two functions. Teamwork, 
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good company and a pleasant workplace atmosphere are also important to bank 
employees. Of course, the enjoyable aspects of work, which are a strong motivat-
ing factor, are specific to each individual and are highly dependent on personal 
mindset and character.

3 SUMMARY AND CONCLUSIONS

Our ‘snapshot’ aimed to capture what bankers at Hungarian institutions think to-
day about cooperation between the two main functions responsible for credit ac-
tivities. Answers to the questionnaire and our more in-depth interview questions 
suggest that sales and risk relations are conflict-prone, but they can and should be 
improved with some effort, in which managers should play a central role.
Of the answers received to our set of questions on ways to improve cooperation, 
good and open communication should be highlighted as a facilitator of fast and 
efficient business processes and as a basis for trust. Loss of trust is the greatest 
obstacle to cooperation and is also a main source of dissatisfaction among col-
leagues. According to study participants, a well-regulated framework, clear guid-
ance, optimised proposal templates and a transparent decision-making mecha-
nism are the prerequisites for efficient cooperation. It rests mainly on managers 
to create an appropriate environment, bank culture and internal rules, and to 
communicate them towards the staff. Equally important is the attitude of em-
ployees and their readiness to understand, accept and comply with the ‘rules of 
the game’. Designing a good process and following-up on feedback well worth the 
effort as it may have a major impact on the bank’s profits, both directly (better 
decisions) and indirectly (less labour and time required for decisions, employee 
satisfaction).
A key question is whether banks consciously attend to developing the individual 
skills of employees and – to link this question to our study – the quality of co-
operation between the sales and risk functions, its efficiency and to addressing 
problems in general. In his book The 7 Habits of Highly Effective People, Stephen 
R. Covey provides a detailed discussion of a matrix of important / not important / 
urgent / not urgent tasks (Covey, 2022). The most common error managers make 
is that they ignore the quadrant of not urgent but important tasks. Ignoring co-
operation between the two functions does not have any imminent consequences, 
but could backfire in the long run. Addressing and discussing problems, more 
frequent – in-person – consultations, team building (also jointly for the two func-
tions), common activities and trainings are all such not urgent but important 
tasks. The charisma, personality and guidance of managers is especially impor-
tant in this respect.
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The rationale of our study was partly that we are currently exposed to a set of 
economic and external stimuli which are quite complex and offer both challenges 
and opportunities. That setting may also influence – very positively or adversely 
– the joint work of the two studied bank functions, as it is different from what 
counted as ‘business as usual’ recently. It may forge a team, making business more 
open to stricter terms, but it may also give rise to conflicts due to extra tasks and 
increased workload.
Moreover, we are observing other changes in the economic environment of banks 
that will probably bring further modifications to the framework defining the sta-
tus quo. As noted in the introduction, studies show that crises provide an op-
portunity for revising established practices and setting new directions. Back in 
2016, Härle et al., among others, identified emerging and now already perceptible 
trends that banks have to be prepared for (Härle et al., 2016). Of those trends the 
most notable are increasingly extensive and profound regulation, rapid techno-
logical progress, constant pressure for cost optimisation and the appearance of 
new types of risks – to which (credit) risk management tasks should be adapted. 
Certain tasks are already assisted by and will eventually be replaced by automa-
tion and more sophisticated analytical and technological tools, forecasting shifts 
in the dynamics between the two investigated bank functions. Considering the 
direction of these changes, it can be expected that the detection, assessment and 
mitigation of risks will be part of the daily tasks of every bank employee, not only 
of risk management staff.
It is crucial to develop a solid banking (corporate) culture within banks that pro-
vides a sound basis for cooperation, for a sense of ‘being in the same boat’ and 
sensitivity to risks among the entire staff. Central rules and regulations set cer-
tain limits, but each bank has some room for manoeuvre within those limits. To 
cite one of the collected answers: ‘The rules serve as a basis, but the quality of 
cooperation depends on how much effort managers are willing to expend on it.’
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1 INTRODUCTION

In Europe significant primary energy saving potential exists in the building sec-
tor which accounts for about 40% of the European Union’s total energy consump-
tion and for 36% of its energy related greenhouse gas emission (European Com-
mission, 2021; EUR-Lex, 2018). While energy saving potential remains large, there 
is a particular challenge related to buildings since 75% of the European Union’s 
building stock have poor energy performance despite available incentive policies 
(European Commission, 2019). Moreover, between 50 and 125 million people are 
unable to afford proper indoor thermal comfort in Europe due to widespread en-
ergy poverty (European Commission, 2009). While the low energy performance 
of buildings should theoretically create a strong demand for energy efficiency in-
vestments, energy and fuel poverty limits the demand as energy poor households 
cannot afford such investments.
Besides the flawed energy performance of homes, a number of other factors can 
create a demand for energy efficiency investments. The structural conditions as-
sociated with an aging housing stock in general, a lower average size of dwell-
ings, a lower average number of rooms per dwellings, and the presence of leakage, 
damp and rot can all indicate a demand for energy efficiency investments just 
as the high running costs of dwellings indicated by consumer expenditure on 
electricity, gas and other fuels as a share of individual or household level income. 
In contrast, there are fewer constraints on the demand for energy efficiency in-
vestments in regions where households have the necessary financial capacity to 
pay for energy efficiency investments from savings, where they have a healthy 
borrowing capacity, where the share of already mortgaged dwellings is lower and 
where mortgage rates are affordable. 
The relevant flagship European policies endeavor that Europe could achieve 32.5% 
energy savings by 2030 by implementing all cost effective energy saving measures 
following the previous target of 20% savings by 2020 (European Commission, 
2014; 2009). Most recently, the European Green Deal and the ‘fit for 55’ pack-
age, with strong reliance on achieving energy savings aim to make Europe the 
first climate-neutral continent by 2050 and to reach the target of 55% reduction 
in greenhouse gas emissions by 2030 compared to the 1990 threshold (European 
Commission, 2019; 2009). While the European Union is mostly on track with its 
targets, critical voices are getting stronger saying that the evolving policies and 
targets are leaving many households behind, deepening the energy efficiency gap 
in the European society. One of the criticisms is that the cost of carbon permits 
might be passed onto tenants who cannot afford to pay for the refurbishment of 
their homes and so household energy bills will go up without achieving signifi-
cant carbon reductions (Euractive, 2021; Clean Energy Wire, 2020; EEA, 2019). In 
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response, the European Commission has proposed a new Social Climate Fund to 
support low-income groups through energy transition from 2025 onwards (Eu-
ropean Commission, 2021). However, this policy proposal alone might fail to ad-
dress various demand side constraints to energy efficiency investments. Even if 
an energy efficiency measure is cost effective, it can fail to materialize due to the 
substitution effect of low energy prices, or to the conflict of interest between land-
lord and tenant in sharing the cost savings post investment, or to the collective 
action failure experienced by communities of apartment owners in multitenant 
condominiums, to name just a few demand side constraints.
This line of argument is supported by reality. Refurbishment rates are not at levels 
they could and are expected to be despite the substantial energy efficiency poten-
tial in residential buildings coupled with the theoretically high demand for ener-
gy efficiency investments from the customers’ side, although owners and tenants 
should be highly motivated by several expected benefits and positive externalities 
(Della Valle, N. et al., 2022). It seems undeniable that we cannot solely rely on the 
theoretical premise that cost effective energy efficiency investment plans are put 
into action because households make rational economic decisions. Furthermore, 
energy efficiency policies designed over the past decades meant to address the 
most obvious hurdles, such as access to capital and a lack of information on the 
expected benefits of energy efficiency improvement of homes. It is clear that even 
the most successful policies cannot close the energy gap on their own.
Therefore, this study focuses on a better understanding of the demand side limi-
tations in three different regions of Europe in order to provide critical food for 
thought for policy engineers, financial product designers and other experts to 
better serve the residential housing market. In this study the research gap is cov-
ered by showing that investment drivers and barriers differ region by region based 
on the state of the housing stock, the prevailing energy prices and the financial 
capacity of home owners and tenants. Differences and similarities require novel 
approaches both by policy makers and financiers if upscaling energy efficiency 
investment volumes in the housing sector is to become a tangible reality and not 
merely an expectation. 
Following the introduction, our research paper will explore the relevant litera-
ture on the energy efficiency gap, and will describe the methodology we employ 
followed by a detailed evaluation of the critical variables we identified as having 
a strong impact on the demand for energy efficiency improvements in the hous-
ing sector. We will discuss the findings and their implications and present our 
conclusions.
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2  DRIVERS FOR AND BARRIERS TO ENERGY EFFICIENCY 
INVESTMENTS IN THE RESIDENTIAL SECTOR

An energy efficiency gap occurs if optimal energy efficiency investments are not 
implemented, because households, despite the attractive return on investment, do 
not employ energy efficiency measures. If the expected economically optimal in-
vestments are not carried out, market failures and policy steps in to address them 
are assumed to be present. At present, it is rather challenging to calculate the actual 
energy efficiency gap, due in part to regional and national differences. Further-
more, it is equally difficult to measure and quantify the confines which prevent 
households from implementing energy efficiency measures. The two most cited ob-
stacles are the lack of sufficient economic knowledge and access to capital, both of 
which have been at least partially addressed by policy makers, nevertheless the vol-
ume of energy efficiency investments carried out so far fails to meet expectations. 
With the building sector making up to 40% of the final energy consumption in the 
European Union, failing to close the energy gap will prevent most targets of energy 
efficiency and related climate change mitigation and adaptation to be achieved. 
In the same timeframe, both development banks and commercial banks have 
been active in developing and launching energy efficiency financial instruments, 
backed by policies, interest rate subsidies, grants and guarantee schemes (Dobi-
Rózsa, 2021; Czakó, 2021). However, most of these financial instruments failed to 
reach the level of self-sustainable commercialization and were terminated once 
the relevant public assistance scheme was withdrawn. Governments were suc-
cessful at creating assistance schemes and facilitating policies (grants, interest 
subsidies, guarantees and laws and regulations) in order to (temporarily) address 
the two main obstacles and to facilitate commercial lending on the market. How-
ever, many of the lending programs did not last long enough to become self-sus-
taining partly because research into and understanding of what financial institu-
tions face during financing such projects from the demand side was insufficient.

2.1 Related research

A great number of studies are available that describe many of the technical and 
non-technical obstacles to energy efficiency investments and focus on closing the 
aforementioned energy efficiency gap (Carlander–Thollander, 2023; Palm–Reindl, 
2018; Thollander–Palm, 2013; Backlund et al., 2012; O’Malley et al., 2004; Brown, 
2001; Weber, 1997; etc.). The main idea behind our line of research is the assump-
tion that if the various constraints are identified, the stakeholders themselves can 
work towards overcoming them both jointly and individually and, as a result, the 
energy efficiency gap can be bridged. Thollander et al., (2020) provide a compre-
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hensive theoretical framework for such classification. The theories of imperfect 
information (Howarth–Anderson, 1993), adverse selection (Sanstad–Howarth, 
1994),split incentives (Jaffe–Stavins, 1994), access to capital (Hirst–Brown, 1990), 
hidden cost (Ostertag, 1999) etc., can all add valuable insight to our understanding 
of both the gap itself and how to potentially address it. In the same vein, Cristino 
et al. (2021) reviews 450 publications and collects a list of 105 potential issues to 
describe the obstacles and drivers of energy efficiency retrofit projects. The most 
frequently discussed financial obstacles in the literature are the high costs of in-
vestment, long payback periods and access to capital, which can be overcome by 
reducing investment costs, provide economic incentives and easy access to financ-
ing by governments. Tax reductions, non-refundable grants, interest rate subsidies 
are recommended as suitable tools for policy makers to achieve their goals. 
Compared to the large number of studies discussing the various supply side fi-
nancial barriers, there are fewer publications addressing various demand side con-
strains, including technological obstacles from the perspective of the end-user, such 
as the lack of easy-to-understand-and-use information on suitable technologies 
and technological synergies, along with their accessibility and affordability on the 
local market and along the supply chain. When it comes to technical impediments, 
there are some publications discussing the problem of technical competence, in-
cluding retrofit project management skills (Ohene et al., 2022; Thollander–Palm, 
2013). The limited number of publications on market uptake obstacles suggests that 
many authors are not seriously concerned about the low customer demand for en-
ergy efficiency. Some recent studies have been dealing with cultural, social and be-
havioral obstacles, exploring the behavioral aspect of the demand side (Della Valle 
N. et al., 2022; Bertoldi, 2020; Bertoldi et al., 2013). Resistance to change and lack of 
clear information on technologies, and their real or perceived impact, are the most 
researched in this category. Education, training, raising awareness are among the 
most well-known strategies in the literature to cope with the challenges. 
Regarding what drives energy efficiency investments in the housing sector, the 
personal commitment of the owner/resident to environmental and efficiency prin-
ciples, a supportive regulatory framework, economic measures and incentivizing 
policies such as taxes, subsidies, energy audit programs etc., are the best docu-
mented factors in the literature (Cristino et al., 2021; Cooremans–Schönenberger, 
2019; Chai–Yeo, 2012). The mainstream theoretical assumption underpinning them 
is that households make optimal energy efficiency investment decisions, however, 
individuals, therefore households, often fail in practice to make such rational eco-
nomic decisions (Shubert–Stadelmann, 2015). Such rational choice related individ-
ual and collective limitations calling for new policy approaches have been recently 
explored in studies (Blomqvist et al., 2022; Foulds–Robinson, 2018; Della Valle N. et 
al., 2022). This particular research approach suggests that beyond general econom-
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ics, behavioral economics and social psychology insights should be drawn into 
energy efficiency policy making practices. A general observation from the relevant 
studies is that the volume of energy efficiency literature has become significant 
over the past decades. The theoretical framework of what drives and limits en-
ergy efficiency, especially from the supply side, is well understood. However, it has 
not evolved in the other direction. Research that goes beyond the supply side of 
the equation and explores why individuals and communities fail to make optimal 
energy efficiency decisions and how an interdisciplinary approach might help to 
better understand this economic phenomenon, seems especially relevant given the 
nature of the dilemma. However, recent studies that explore the intersectionality 
of individual behavior, the size of organizations and the decision making process 
can provide new approaches to policy makers (Blomqvist et al., 2022). 
Overall, the limitations of the mainstream literature lie in the fact that even if in 
general terms the various obstacles to energy efficiency investments are well stud-
ied across various economic sectors, only a comparatively lower number concen-
trate on the residential sector and even fewer on the owner occupied residential 
sector. Furthermore, even if the numbers of studies dealing with the residential 
sector are slowly increasing, they cover a few countries only with a smaller re-
gional scope. Equally, although the financial and policy barriers are well covered 
in the literature, they remain focused on the access to capital, high investment 
costs, long payback period, lack of information and governmental support. They 
do not address specifically how energy efficiency financing instruments should be 
better structured to serve the households’ needs and how policy could be better 
designed to develop and implement such financial products. 
The objective of this study is to introduce new thinking around how to best 
combine various policy elements in order to better respond both to the needs of 
households themselves and of the financial institutions serving them. We propose 
that considerations on the demand side limitations to energy efficiency invest-
ments should be used to inform financiers and/or policy makers on how financ-
ing instruments should be developed and deployed. 

2.2 Methodology 

This study takes the approach of selecting countries from Europe and dividing them 
into three regional categories: Northern European countries (Denmark, Finland, 
Norway, and Sweden) Western European countries (Austria, France, Germany, the 
Netherlands, and the United Kingdom) and Central-Eastern European countries 
(Bulgaria, Czech Republic, Hungary, Poland and Slovakia). Based on publicly avail-
able European statistics, data are collected on the housing stock, the costs of hous-
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ing (running and rental costs) and the financial capacity of households in general. 
Based on the database, several indicators are developed to describe the quality of 
the housing stock and the financial capacity of the inhabitants (those who cover 
running costs and rent if applicable). Most recent data are available from 2018, how-
ever, some of the data date back to 2015 or in some cases to 2012. However, consider-
ing that the housing stock in general does not change much, we assume that relying 
on the data between 2015 and 2018 is sufficient for the purpose of this study.
Beyond the drivers discussed in the previous section, the authors will explore var-
ious physical and economic conditions that are expected to drive households to 
invest in energy efficiency retrofits and to employ loans to finance the investment. 
The first is the physical condition of the dwelling, if it is inadequate. We look at the 
percentage of housing units built before 1945 and between 1945 and 1969, assum-
ing that those homes require renovation and regular maintenance work, which 
can include energy efficiency upgrades. Secondly, we look at the average number 
of rooms per person in dwellings and the average size of the homes measured in 
square meters. We assume that households who live in smaller homes might be 
motivated to alter or extend their dwellings in time, which provides an opportu-
nity to introduce energy efficient measures. Similarly, considering the percentage 
of the population living in homes with the presence of leakage, damp or rot can 
provide motivation to fix such problems, so every time maintenance work is done 
on a home it also provides a good opportunity for energy efficient upgrades. Be-
yond the physical condition of homes, the high maintenance costs of dwellings 
can also motivate households to invest in energy efficiency. Therefore, the authors 
review the yearly energy consumption per dwelling and the percentage of income 
spent on fuel. For households that live in rented dwellings, we review the share of 
rental costs as a percentage of their disposable income.
In order to better understand the financial capacity of households, the authors also 
look at their borrowing capacity, in case they would need to take out loans to im-
plement energy efficiency investments. In order to establish whether households 
have free capacity to take out loans for energy efficiency refurbishment, we review 
the share of the population owning a home, the proportion of those who have al-
ready mortgaged their homes and the average income of households. Finally, with 
the help of the following indicators, the authors try to describe the segments of 
society that would be motivated to implement refurbishments, but are not able to 
carry out the renovation on a market basis. In order to do so, we look at the share 
of households where expenditure on energy as a share of the disposable income 
is more than twice the national median, the percentage of arrears on utility bills, 
and the percentage of the population unable to keep their homes adequately warm.
This study intends to perform a system level investigation and points out chal-
lenges the participants face during energy efficiency investments. It is neither a 
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survey nor the exploration of individual cases. The system level approach aims to 
help stakeholders to save resources by avoiding similar failures.
The authors assume that there are regional differences regarding drivers to and 
obstacles of energy efficiency investments of households. Defining the differences 
in demand in the three regions, which are the subject of our observations, might 
also allow to define what the financial institutions will face in each region when 
(and if) they finance residential energy efficiency projects. For example, there 
might be a difference in the strength of motivation for energy efficiency invest-
ments, or a difference in appetite and ability to take out a commercial loan by the 
household to invest in energy efficiency. It would be valuable to understand the 
conditions under which households would be willing to take out a loan to finance 
their energy efficient investment. This study will not be able to answer this ques-
tion fully, however, it intends to provide a useful conceptual approach for policy 
makers. Taking into account that the main policy measures used to support com-
mercial lending are interest rate subsidies, grants and guarantees, the authors fo-
cus on those policy tools within the framework of the study. 

3  DEMAND SIDE DRIVERS FOR AND LIMITATIONS TO  
ENERGY EFFICIENCY INVESTMENTS IN THE HOUSING SECTOR

In general, we assume that demand for energy efficiency investments is stronger 
where the physical condition of the building is inadequate, namely it is in need of 
renovation or extension. Equally, high maintenance costs, especially relative to a 
household’s income can also motivate energy efficiency investments. In addition, 
the ability to mortgage a home to borrow from a bank and the ability to generate 
adequate income to be able to pay back the loan are also important indicators 
when we try to identify the potential demand for energy efficiency investments. 
However, there are always the energy poor, who cannot access market-based en-
ergy efficiency financing for obvious reasons. This study focuses on describing 
where the demand and financial capacity lies in the society to implement energy 
efficiency investments with the aim of being able to suggest what the important 
factors for households are when they consider taking a loan from a commercial 
bank to finance their energy efficiency needs. 

3.1 The physical condition of the dwelling is inadequate 

We assume that energy efficiency decisions might be considered by homeowners 
when they make home renovation or home extension related investment deci-
sions. Therefore, when we look at the demand and motivation for energy efficien-
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cy improvements, we do not simply focus on the energy performance of homes. 
Instead, we use various indicators to characterize the physical conditions of a 
dwelling on the assumption that aging housing stock may increase the demand 
for renovations in general. Whenever a renovation project is considered by the 
household, the opportunity is provided to include energy efficiency improve-
ments in it. 
First, analyzing the average age of dwellings in the countries studied shows that 
some differences are visible between the regions. On average, 28% of the dwell-
ings were built before 1945 and 25% were built between 1945 and 1969 and the two 
groups together represent just over 50% of the housing stock in Europe. The share 
of homes built before 1945 is the highest in Western Europe. However, when we 
add buildings built before 1969, Northern Europe shows the highest share of ag-
ing building stock. For the sake of this study, we prefer taking into consideration 
all homes built before 1969 rather than the ones built before 1945 only, because 
all those homes are already 50+ years old and can benefit from renovation and 
energy efficiency improvements. From this point of view, Northern Europe has 
the highest share of buildings older than 50 years. The result indicates that the 
demand for home improvements (including energy efficiency) could be higher in 
Western and Northern Europe than in Central-Eastern Europe.

Chart 1
Share of dwellings constructed before 1969 and between 1945–69 in Europe.

Source: own research based on Eurostat data

Second, looking at the average number of rooms per person in dwellings (2018) 
shows that households in Central-Eastern Europe live in homes of fewer than two 
rooms per dwellings on average, while Northern and Western European house-
holds enjoy more comfort having more than two rooms per units on average. 
Therefore, in theory, Central-Eastern European households should have a higher 
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demand for altering or extending their living space to achieve higher level of com-
fort. This fact, in turn, creates a window of opportunity to install energy efficient 
measures in their homes. From this point of view, Northern European house-
holds might be the least motivated in carrying out home improvement projects. 

Chart 2
Average number of rooms per person in owned dwellings in Europe (2018)

Source: own research based on Eurostat data

Third, the average size of dwellings measured in square meters (2012) might also 
indicate the level of comfort and households living in smaller spaces might be 
motivated to invest in a bigger home, which creates new energy efficiency invest-
ment opportunities. In Northern Europe, the average size of dwellings is over 100 
square meters. In Western Europe the average size of the homes is close to 100 
square meters, except for the United Kingdom where homes are only just above 
70 square meters. (This might be caused by the fact that the United Kingdom is a 
densely populated island nation with limited available and suitable land to build 
on.) Compared to them, Central-Eastern European residents live in smaller units 
with an average of 72 square meters in size. However, it is worth specifying that 
home sizes range between 45 and 75 square meters in this region, in Romania, for 
example, the average home measures 43.9 square meters only. The data suggest 
that households in Central-Eastern European countries will be the most moti-
vated to invest in their homes to make them more comfortable.
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Chart 3
Average size of dwellings in Europe in 2012 (m2)

Source: own research based on Eurostat data

Fourth, analyzing the percentage of population who live in homes with leakage 
damp and rot (2016), Western European homes show the worst picture, followed 
by Northern Europe. The lowest percentage of population living under these con-
ditions are in Central-Eastern Europe, which suggests that homes there might be 
well kept and looked after, and also because the housing stock in this region is the 
youngest (relatively) among the observed regions.

Chart 4
Presence of leakage, damp, rot in homes

Source: own research based on Eurostat data
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3.2 High running cost of dwellings

Besides the physical quality of homes, there are other factors that create demand 
for energy efficiency. Higher energy bills and generally high maintenance costs 
of dwellings relative to the income of the household can also create a demand for 
energy efficiency investments with the aim of reducing energy and maintenance 
costs. In this part of the study, we use various indicators to describe the potential 
demand generated by the factor of high energy and maintenance costs. 
First, the yearly energy consumption per dwelling (Kwh/a/dwelling, 2018) for 
space and water heating shows a similar image across Europe. However, Chart 5 
shows that Northern European households consume the lowest amount of energy 
for space and water heating followed by Central-Eastern Europe. When we take 
into account that, in Northern Europe, the average size of homes is 35 m2 larger 
than in Central-Eastern Europe, we can assume that the latter is in the most dis-
advantageous position and might be the most motivated to implement energy 
efficiency investments.

Chart 5
Annual energy consumption in dwellings in Europe

Source: own research based on Eurostat data

Second, looking at the consumption expenditure for electricity, gas and other fu-
els as a share of income in quintiles, Northern European households spend the 
lowest percentage of their income on fuel in all the four income levels of the pop-
ulation. However, consumption expenditure slowly increases from quintile 1 to 
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quintile 5, from the 20% lowest income level population to the highest 20%. West-
ern European households spend a little more of their income on electricity, gas, 
and other fuels than their Northern European neighbors while Central-Eastern 
European households spend the most. Furthermore, as we move forward to the 
middle to low-income segments of the society, fuel expenditures progressively in-
crease. It might indicate a higher demand for energy efficiency upgrades towards 
the middle to low-income segments of the society. The trend is most striking in 
Central-Eastern Europe where the poorest 20% of households spend nearly 15% 
of their income on electricity, gas and other fuels while the richest 20% spends 
nearly 9%. On the other hand, in Northern and Western European countries the 
consumption expenditure for fuel in each quantile is around half of that in Cen-
tral-Eastern European countries’.

Chart 6
Consumption expenditure for electricity, gas and other fuels (%) 2015

Source: own research based on Eurostat data

Third, we look at the share of rent of occupied dwellings compared to disposable 
household income, 2018 (as % of income spent on rent) indicator to understand 
how much households spend on rent as a percentage of income on average. The 
indicator of the population renting a home (2018, as % of population) shows that 
on average 27% of the population live in rented homes in the countries of obser-
vation in Europe. The rate is the highest in Western Europe where 38.8% of the 
population rent their homes and they spend on average 23.9% of their disposable 
income on rent. Compared to that, in Central-Eastern Europe only 14.8% of the 
population rent their homes and they spend only 19.5% of their disposable in-
come on rent. In Northern Europe 30.6% of the people rent and pay 30% of their 
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disposable income on it. (Data for Norway were not available here.) Based on the 
indicators, we might assume that Northern and Western European households 
living in rented homes might be more interested in energy efficiency investments 
than Central-Eastern European households where only a small proportion of the 
population rent their homes and pay relatively low rent for it.

Chart 7
Share of rent related to occupied dwelling in disposable household income, 
2018 (as % of income spent on rent)

Source: own research based on Eurostat data

Summarizing the above indicators, we can describe the demand for residential 
home energy efficient investments throughout Europe and we can identify the 
critical factors which can trigger positive energy efficiency decisions. The aging 
housing stock, the inadequately maintained homes and small living space can 
motivate households to invest in home extensions and renovation which can cre-
ate a demand for energy efficiency investments as well. Based on the physical con-
dition of the building stock, Western European countries might have higher mo-
tivation, potential and demand for energy efficiency investments, because their 
homes are in a worse condition than homes in Northern and Central-Eastern 
Europe. Compared to this, in Northern Europe homes are in better condition, 
larger and they consume the lowest amount of energy compared to the others 
reviewed in this study. Finally, Central-Eastern European households might 
be strongly motivated to install energy efficiency measures because they live in 
smaller homes with relatively high consumption of energy per square meter and 
even if their housing stock is somewhat younger than in Northern and Western 
European countries with less of damp, leakage and rot issues, they are also aging.
Comparing the regions based on the indicators describing the physical condition 
of homes in Table 1., we use mark + to show how pressing the problem is and how 
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strongly households might be motivated to invest in energy efficiency. For exam-
ple, the age of housing stock is a pressing issue across Europe and might generate 
a strong demand for energy efficiency in all regions. However, we can see more 
significant differences when we compare the share of homes built before 1969. 
There we can see that the building stock built before 1969 has the largest share in 
Northern Europe. Also, energy consumption is a less worrying factor in Northern 
Europe compared to Western and Central-Eastern Europe.

Table 1
Indicators creating demand for energy efficiency investments in regions

Region Northern  
Europe

Western  
Europe

Central-Eastern 
Europe

Age of dwellings +++ ++ +

Number of 
rooms per person 

in dwellings
+ ++ +++

Size of dwellings + ++ +++

Presence of leak, 
damp and rot ++ +++ +

Energy 
consumption + +++ ++

Fuel cost in 
disposable income + ++ +++

Rental expenditures 
in disposable 

income 
+++ ++ +

Note: + stands for low motivation, ++ is average motivation and +++ is high motivation
Source: own research based on Eurostat data
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Chart 8
Strength of motivation for energy efficiency investment 

Source: own research based on Eurostat data

In order to quantify the strength of motivation for energy efficiency investments, 
we added the marks + from Table 1 and placed them on a motivation scale, which 
shows that based on the seven indicators we discussed above, the motivation for 
energy efficiency investments is the highest in Western Europe and Central-East-
ern Europe and the lowest in Northern Europe. In the next step, we analyze what 
might hinder this motivation and prevent households from implementing energy 
efficiency measures at an optimal level. 

3.2.1 Financial capacity of households
Energy efficiency investments may be financed from the combination of financial 
savings, governmental subsidies, and commercial loans. This study would like 
to describe the financial capacity of households by using indicators showing the 
proportion of households who own their homes (owner-occupied), assuming that 
they are able to mortgage the unit in question. We also look at the percentage of 
the population that already has a mortgage or another loan to repay compared 
to those who are mortgage free. We review differences between regions regard-
ing average mortgage rates, loan-to-value, loan-to-income and loan service-to-
income ratios to see if there are regions where mortgage is more affordable in 
general. We also review the different income levels in the regions of interest as 
they can indicate the ability of households to enter the loan market. Finally, we 
check indicators related to fuel poverty. The reason is that, in addition to house-
holds that rent their homes, and therefore have no property to mortgage, there are 
other households that could mortgage their homes in theory but are prevented 
from doing so by their low income. In order to define this proportion of the so-
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ciety, we look at indicators such as arrears on utility bills and an inability to keep 
their home adequately warm. 
First, reviewing the distribution of the population by tenure status (2018, %) we 
find that 73% of the population own the home they live in (so called owner-occu-
pied homes). Less than half of the population (43.5%) live in a mortgage/housing-
loan free owner-occupied home, while 29.5% of the population do not fully own 
their homes, having a mortgage/housing-loan to repay. When we look at regional 
differences, we find that in Northern Europe the ratio is 19.3% (without a mort-
gage) to 50.1% (with a mortgage), while in Western Europe it is 25% to 36.2% and in 
Central-Eastern Europe it is 75% to 10.2%. In the latter region, 85.2% of the popu-
lation live in owner-occupied homes and only 10.2% of the population who own 
their homes have a mortgage or a housing loan to repay. By contrast, in Northern 
Europe, where 69.4% of the population own their homes, 50.1% of the population 
are still repaying their loans. Similarly, but to a lesser extent, in Western Europe 
61.2% of the people own their homes while 36.2% of them have outstanding re-
payment commitments. The figures can indicate the level of financial capacity 
of homeowners to mortgage or remortgage their homes to implement energy ef-
ficiency investments. Chart 9 shows that theoretically Central-Eastern European 
homeowners might have the largest free capacity to mortgage their homes if they 
are interested in financing energy efficiency investments from loans.

Chart 9
Owner-occupied homes with a mortgage or a housing loan (2018) 

Source: own research based on Eurostat data

Reviewing the annual average mortgage rate (in %, 2018), we find that Northern 
Europe has the lowest mortgage interest rate at an average of 1.1%, followed by 
Western Europe with 1.9%. In Central-Eastern Europe in 2018 the annual aver-
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age mortgage rate was calculated at 3.8%. Furthermore, in the euro zone (2018), 
the average loan-to-value ratio was 81% (households borrowed 81% of the pur-
chase price of a home). This represented 4.4 times their annual disposable income 
(loan-to-income ratio), and those households spent 24.4% of their income on 
loan repayments (loan service-to-income ratio) (ECB, 2020). At the same time in 
Central-Eastern Europe, mortgage is not only more expensive but the conditions 
to take out a loan are also tighter. For example, compared to the average 81% of 
loan-to-value ratio in the euro zone countries in 2018, the maximum limit of the 
ratio in Hungary was 80% (NBH, 2023) and typical loan-to-to value ratio of a new 
mortgage is below 60% (EMF, 2022). Even though there is significant free capacity 
on the mortgage market in Central-Eastern Europe, the loans there are the most 
expensive and the mortgage loan conditions are the most unfavorable.
The median disposable income in the European Union (2022) is 19.883 euros. In 
the Northern European countries reviewed, the median disposable income is 
over 31 thousand euros while in the Central-Eastern European countries it is four 
times lower and does not reach 8 thousand euros. The low level of income in 
Central-Eastern Europe compared to other European countries might exclude 
households from this vital financing source. We also assume that the significant 
difference in disposable income levels between Western and Northern European 
countries and Central-Eastern European countries corresponds to a higher cost 
sensitivity of households when it comes to the cost of purchasing energy efficient 
technologies and /or taking a loan from a bank.

Chart 10
Median disposable income in EU27 (2022)

Source: own research based on Eurostat data

Finally, two other segments of the residential market must be briefly reviewed. 
These segments are not present on the mortgage market either because they do 

0.0

5000.0

10000.0

15000.0

20000.0

25000.0

30000.0

35000.0

Northern
Europe

Western Europe Central and
Eastern Europe

Europe



Anikó Dobi-RózsA – bAlAci ADRiAn358

not own their homes (rental market) or because they live in fuel poverty. Review-
ing the rental market in the countries studied we find that 27% of households rent 
their homes either from the market, at market prices, or, through some social 
scheme, at below market rates. The main difference between the three regions is 
that in Central-Eastern Europe only 14.8% of the population live in rented units 
and the larger portion of them pay a reduced price or access housing for free. In 
Western and Northern Europe 38.8 and 30.6% of the population live as tenants of 
rented homes and most of them rent at market prices with a smaller part having 
access to social housing. 
Looking at the indicators of arrears on utility bills and the inability to keep homes 
adequately warm as a percentage of households (2018), we find the most energy 
poor households are in Central-Eastern Europe where 12% of the households are 
in arrears on utility bills while 9.7% of the population are unable to keep their 
homes adequately warm. In Northern Europe we find only 1.4% of the popula-
tion struggling with warming their homes and 4.4% of households are in arrears 
on utility bills. Similarly, in Western Europe 3.7% of households experience dif-
ficulties in keeping up with paying their energy bills on time and 3.4% of people 
struggle to heat their homes properly. These households are certainly excluded 
from the mortgage market. However, it is important to include them in this study 
because their challenging condition is also a key driver for energy efficiency in-
vestments, both when it comes to reducing their energy bills and increasing their 
comfort.

Chart 11
Indicators for fuel poverty (2018)

Source: own research based on Eurostat data
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Comparing the regions based on the indicators describing the financial capac-
ity of households in Table 2, we use mark + to show how pressing the problem is 
and how strongly households might be financially limited to invest in energy effi-
ciency. In Central-Eastern Europe the majority of the homes are owner-occupied 
and free of the loan burden. However, those households might not be able to take 
advantage of this capacity due to unfavorable borrowing conditions and their 
comparatively lower income. In addition, fuel poverty is a more threatening and 
pressing issue. Western and Northern European households might have better 
financial means; however, a larger portion of the population live in rented homes 
where they cannot take advantage of the more favorable mortgage loan market 
for obvious reasons.

Table 2
Indicators for demand side limitations for energy efficiency investments  
in regions

Region Northern Europe Western Europe Central-Eastern 
Europe

Ratio of owner-
occupied homes ++ +++ +

Mortgage interest 
rate + ++ +++

Owner-occupied 
households with 

mortgage
+++ ++ +

Median disposable 
income + ++ +++

Arrears on utility 
bills ++ + +++

Inability to keep 
home adequately 

warm
+ ++ +++

Note: + stands for low motivation, ++ is average motivation and +++ is high motivation
Source: own research based on Eurostat data
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Chart 12
Limiting ability to implement energy efficiency investment from low to high

Source: own research based on Eurostat data

In order to show how strong the financial obstacle for energy efficiency invest-
ments is, we added the marks + from the Table 2 and placed them on a limita-
tions scale, which shows that, based on the six indicators we discussed above, the 
constraints on energy efficiency investments are the highest in Central-Eastern 
Europe and lowest in Northern Europe. Overall, our comparative analysis shows 
that the stronger the drive, the biggest the limitation to implement energy ef-
ficiency investments (Central-Eastern Europe). Similarly, where the motivation 
is the weakest (in Northern Europe), the financial means are the strongest. West-
ern European countries are somewhere in the middle, with a moderately strong 
demand for energy efficiency along with the presence of some important limita-
tions, such as the sizable proportion of rented homes and a relatively lower mort-
gage owner-occupied market. 

4 DISCUSSION

Economic measures such as profit maximizing and cost reduction and policies 
such as taxes, subsidies and energy audit programs drive energy efficiency in-
vestments in general. Beyond the economic measures and policies, the regulatory 
framework in place and the personal commitment of the end-users, such as car-
ing for the environment, also play an important role when it comes to taking the 
decision to invest into energy efficiency improvements.
Beyond these considerations, general structural, functional, or aesthetic home 
renovations and extension projects also provide an opportunity for households 
to integrate energy efficiency measures into their projects. Considering that the 
housing stock in Europe is aging and the demand for more comfortable living 
conditions might increase, the demand for larger or remodeled living spaces, the 
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drive for renovation and home extension does exist, offering an obvious oppor-
tunity for energy efficiency investments. The older, the smaller, and in the worse 
condition an apartment or a house is, the greater the demand for renovation, ex-
pansion, and with it for energy efficiency investment. Beyond the physical con-
ditions of housing, energy efficiency investments can be driven by the financial 
parameters of the home, such as the cost of energy and rent (if applicable) as a 
percentage of the disposable income of the household. The more expensive it is to 
run a home, the stronger the demand for energy efficiency investments. 
Our research results support the conclusions of previous papers, i.e., there is sig-
nificant energy efficiency potential in the housing sector across Europe. How-
ever, based on the indicators we applied in this study, the highest demand is to be 
found in the Central-Eastern European region, followed by Western and North-
ern Europe. This finding has strong implications for pan-European and Euro-
pean Union wide policies meant to facilitate energy efficiency and related climate 
mitigation and adaptation goals in the residential sector. The greater demand in 
Central-Eastern Europe should be fostered and built upon. 
Compared to these strong driving forces for energy efficiency investments in the 
housing sector, equally strong or even prohibitive obstacles have been identified. 
Taking into account the financial obstacles, it can be established that there are 
noticeable differences across the regions observed. The most striking is the phe-
nomenon that can be observed in Central-Eastern Europe, where the median 
disposable income of households is just around a quarter of that in Northern 
and Western Europe. Furthermore, Central-Eastern European households access 
mortgage loans under less favorable conditions, namely at higher interest rates 
and lower loan-to-value ratio. Which in turn requires a higher share of savings, 
own funds they might not possess due to a lower margin of saving potential on 
their lower income. In addition, the income-proportional energy bills of Central-
Eastern European households are more than double those of the Western and 
Northern European households in all quintiles of the population. Not to mention 
energy and fuel poverty, which is also the most significant in this region. These 
findings are important for both national governments in the Central-Eastern Eu-
ropean region and for the European Union as a whole when it comes to designing 
policies and financing instruments that can overcome these challenges and turn 
them into an opportunity for investment. 
However, financial constraints exist in different forms in Northern and Western 
Europe as well. First of all, fewer households live in owner-occupied properties 
and therefore they pay market prices on rent, they also, most crucially, do not 
have control over investment decisions in the property. Another issue is that, es-
pecially in Northern countries, a significant portion of owner-occupied house-
holds have already mortgaged their homes and might not be able to remortgage 



Anikó Dobi-RózsA – bAlAci ADRiAn362

them to finance energy efficiency improvements. Overall, this study finds that 
the stronger the driving force, the stronger the limitations for energy efficiency 
investments. This study is not intended to calculate the extent of those barriers 
and limitations, since that would exceed the scope of this research. 
However, it can be established based on the indicators used that in Northern Eu-
rope, compared to the other two regions, a relatively lower level of motivation and 
at the same time weaker financial obstacles can be observed concerning energy 
efficiency investments. In such an environment, the financier may find that there 
is no interest in residential energy efficiency loans, even though the bank would 
be able to finance the interested households, since neither their income nor the 
prevailing interest rates would be an obstacle. As the study shows, salaries are the 
highest here and mortgage interest rates are the lowest. The major obstacle may be 
that the customer can no longer take out another mortgage loan, as the household 
has already exhausted this option when purchasing the property, and the overall 
loan burden on the household is already high. What can policy makers do in this 
case in order to encourage energy efficiency borrowing? If we assume that the 
major issue is the high mortgage ratio in the owner-occupied housing market, 
the policy maker may apply risk mitigation tools with the aim of replacing or 
supplementing mortgage requirements. More innovatively, policy may consider 
community risk-taking instruments to spread the lending risk across households 
that have a similar risk profile to implement energy efficiency projects. These in-
struments could not only be highly innovative but also popular in advanced so-
cial cooperative cultures like Northern Europe. 
Regarding Western Europe, this study observes stronger drives for residential 
energy efficiency investments accompanied by stronger financial challenges com-
pared to Northern Europe. The housing stock in Western Europe is also aging 
rapidly and the largest proportion of dwellings with serious structural and func-
tional problems (leakage, rot, damp, etc.,) are found here. Perhaps that is pre-
cisely the reason for the proportionally highest energy consumption. However, 
the energy costs relative to the disposable income of households are half of the 
Central-Eastern European figures, therefore, even if the dwellings waste energy, 
the residents can afford to pay. Compared to Northern Europe, proportionally 
fewer people live in their own properties here, but the homes are burdened with 
mortgage loans to a lesser extent, which in principle gives a greater opportunity 
to take out loans for energy efficiency projects. However, the mortgage interest 
rate in Western Europe is slightly higher than in Northern Europe, which can be 
a holding back force for households. Looking for an explanation as to why energy 
efficiency investments are lagging in the private residential sector in Western Eu-
rope, despite the fact that there is sufficient driving force for these investments, 
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and the financial constraints seem to be surmountable, we argue that it is worth 
distinguishing between households of different income levels. 
It is likely that the more affluent households do not have a strong demand for 
energy efficiency, perhaps because they see their residential property primarily 
as an investment and they do not have the tools to monetize investments into 
energy savings as easily as they can monetize a kitchen and bathroom renova-
tion, or property extension, when they resell their property on the market. The 
poorer social strata, which most likely live in rented properties, would certainly 
be very motivated to reduce their energy bills, especially those that have no access 
to social housing and rent from the private market. On the rental housing market 
(which is also decisive in Northern Europe) the tenant who pays the energy bill is 
interested in the energy efficiency investment but cannot take out a mortgage loan 
in the absence of ownership on the property. Where the costs of the investment 
are borne by the home owner, but the resident enjoys the reduction in energy 
costs, the split incentive hinders energy efficiency investments. In order to be able 
to pay for the energy efficiency investment, the landlords must increase rental 
fees, a measure which would not probably be very popular in the private sector 
and especially not in the social housing sector. Overall, financial institutions in 
Western European countries might be faced with the issue of a lack of interest in 
standalone energy efficiency loans and they may think that regular housing loans 
can serve the housing energy efficiency market better from the banks’ perspec-
tive. Under these circumstances, the policy maker might offer interest rate sub-
sidies to make energy efficiency loans more attractive than mortgage loans and 
more sustainable than non-refundable grants. 
This study finds that the motivation for residential energy efficiency is probably 
the strongest in Central-Eastern Europe where the financial obstacles are also the 
strongest. Since the driving force for energy efficient investments is strong, we 
assume that the energy efficiency potential is the highest here, which makes this 
region particularly interesting from the point of view of research and EU wide 
policy making. If we understand the demand and its limitations, it might be pos-
sible to determine what kind of financing products, energy efficiency loans, can 
be created for this market and what policy instruments should be behind them. 
We can conclude from the research that in Central-Eastern Europe the majority 
of households live in owner-occupied properties, and only a small portion of this 
ownership pool is burdened by mortgage compared to the other two regions. This 
provides an advantageous position for homeowners in need of energy efficiency 
improvements. Due to home ownership rights, they have the decision in their 
own hands to invest and they probably can mortgage their home to do so, due to 
its value. However, these investments often do not take place and fall far short of 
their potential. It is conceivable that, for the reasons described in this study, Cen-
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tral-Eastern European households are more cost and price sensitive compared to 
other regions in Europe. This means that they respond highly sensitively to the 
price of energy efficiency technologies and the cost of financing such investments. 
In addition, or precisely because of this, they are especially risk averse. As a result, 
the financier may find that, in theory, the demand for energy efficiency loans is 
definitely there, but loans are not requested by those households. 
We assume that for the reason of cost and price sensitivity, households would 
strongly prefer predictable and affordable cost of financing, in order to be able to 
securely budget the cost and anchor it into their tight monthly household budg-
ets. It suggests that these customers would opt for fixed rates, moderate, and fix 
monthly loan repayment installments. Moreover, due to their risk aversion, they 
would opt for other collaterals than mortgaging their homes for energy efficiency 
reasons, even if in general mortgage rates are more favorably priced than for ex-
ample personal consumer loans. In addition, they may not have sufficient capital 
to meet the loan-to-value ratio nor can they finance energy efficiency projects on 
their own. These multiple contradictions may push households towards an irra-
tional decision, choosing more expensive and riskier financing for their projects 
or completely preventing them from implementing energy efficiency investments. 
If our assumptions hold true, policy should aim to reduce the cost of financing 
to the level that commercial banks could offer loans with fixed and affordable 
monthly repayment schedules. A combination of public-budget neutral non-re-
fundable grants and interest rate subsidies could be employed to achieve this end 
without distorting the market with volatile, excessive, and unsustainable grants. 
On the other hand, policy makers could use financial guarantee tools and com-
munity risk sharing instruments to enable banks to replace mortgage with other 
but equally valuable collaterals.

5 CONCLUSION

Financial barriers continue to be perceived as one of the key obstacles obstructing 
the implementation of residential energy efficiency investments. However, their 
extent varies by region. The problems are most striking in Central-Eastern Euro-
pean countries. Households in Central-Eastern Europe continue to be highly cost 
sensitive and risk averse which is further amplified by the current inflationary en-
vironment, interest rate hike cycles and unpredictably fluctuating energy prices. 
This paper argues that taking into account the cost sensitivity and risk aversion 
of households might help to better understand what financiers face when they 
consider financing residential energy efficiency investments. The findings of the 
study support the argument that where households are more sensitive to the cost 
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of financing (and technology), and are highly risk averse, a more sophisticated 
policy approach is required to enable financial institutions to serve the market 
and respond to the large passive demand present on it. Furthermore, besides re-
lying on traditional policy tools, such as grants, interest rate subsidies and loan 
guarantees, so called portfolio guarantees could be employed, where households 
with similar risk profiles can form a loan borrowing community, spreading the 
risk of financing across the community. 
According to our current knowledge, it can be assumed that a properly developed 
synergic policy tool could move the residential energy efficiency market out of 
the current suboptimal deadlock, at least in Central-Eastern Europe. In addition 
to the fact that financial constraints may seem less worrisome in Northern and 
Western Europe, they are present in a different form and also require a com-
plex and differentiated policy approach. In countries where the rental market is 
meaningful and the split incentive is a major obstacle to investments in energy 
efficiency, the regulator and policy maker might have to consider less popular ap-
proaches and enforce energy efficiency measures on private and social landlords 
or accept the inevitable lack of results experienced so far. 
The above challenges and opportunities should be studied further. Case studies 
are already available demonstrating how portfolio guarantees work in the owner-
occupied residential market and how split incentives can be addressed in social 
housing. It would be important to study replication attempts of successful cases 
to understand how, if at all, it is possible to extend a successful model to other 
countries within a region or even outside of it. 
This study is limited by the fact that demand for energy efficiency investments 
may be influenced by other variables in addition to the critical factors identified 
by the authors through their literature review. In addition to their age bracket, 
the particular conditions of the buildings can be determined, for example, by the 
time that has passed since they were last refurbished, if such a renovation had an 
impact on their energy performance, or by the particular construction technol-
ogy employed, in case it significantly deviates from the general age bracket class 
reviewed in statistics. In addition, the variables employed in the study could be 
weighted in a differentiated manner, based on behavioral studies for example, 
leading to more specific conclusion. Furthermore, short term and midterm vari-
ations in inflation and world fuel prices, if not addressed by national and Euro-
pean level policies, could impact household energy prices, thereby modulating 
this variable.
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1  INTRODUCTION: Why IS DIgITAlISATION ImpORTANT  
IN BANkINg? hOW TO meASURe IT?

‘Digitalisation in banking is important for several reasons. First, it allows for more 
efficient customer service and administration through online platforms, reducing 
paper-based processes to a minimum. Furthermore, it improves security, increases 
efficiency and reduces costs through digital transactions. It supports decision-mak-
ers in developing business strategies and coping with competition by analysing the 
available data faster and more accurately. An indicator to measure digital acces-
sibility and progress in banking is the Digital Economy and Society Index (DESI), 
compiled by the European Commission. The DESI is a highly significant indicator 
for banks and other economic operators as it helps assessing the digital environment 
of countries, and thus of banks in a given market, on the basis of digital progress 
and accessibility. Countries of a high DESI are better equipped to provide advanced 
digital services, which are essential for competitiveness and customer service.’ 
The ongoing digital revolution and the pervasive effect of the current directions 
of technological progress in all areas of our life are illustrated well by the fact that 
the answer above was provided to our prompt by an AI language model. 
Digitalisation and digital customer service have become the norm in the bank-
ing sector. The conditions governing banks’ participation in the digital transition 
influence their competitiveness both domestically and internationally. As a result 
of the joint digitalisation efforts of the banking sector and legislators, since 2019, 
Hungary has improved its ranking in the use of online banking services and is 
now among regional frontrunners with a share above the EU average.
The 2023 eGovernment Benchmark published by the European Commission also 
shows that Hungary has made extraordinary progress in the last five years. It is 
one of the five countries in the EU which achieved at least 20 percentage points 
improvement, partly due to the upgrade of the magyarorszag.hu portal in late 
2021 and the continuous extension of its functionalities. While Hungary stands 
out in Central Eastern Europe for its e-government performance, regional ex-
amples suggest that its e-government portal (magyarorszag.hu) should be used 
more efficiently in the future in – primarily digital – banking by households and 
businesses. 
To promote the digital transformation and to strengthen the competitiveness of 
Europe at a global scale, the European Commission and the Member States have 
formulated ambitious objectives for digitalisation, followed up in the Digital Dec-
ade 2030 policy (European Commission: Europe’s Digital Decade) and with the 
DESI. Hungary has drafted its own National Digitalisation Strategy for 2022–
2030 (2022) along the lines of the pan-European strategy. The aim of the docu-
ment is to make digital infrastructure, digital economy and digital public services 
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the drivers of competitiveness and modernisation objectives in Hungary. As banks 
play a significant role in the operation of the economy, one of the main objectives 
of this study is to illustrate how the banking sector could contribute even more 
to improving Hungary’s digital competitiveness – and indirectly its DESI rank.
When analysing digitalisation in the banking sector and the role of banks in digi-
talisation, we should take into account the important lesson learned from process 
development in recent years, namely that the digitalisation of a process means a 
real breakthrough for bank clients only if paper-based administration, unneces-
sary data provision and personal interaction are eliminated from it completely. 
Any compromise solution in the output due to the organisation of banks’ process-
es or regulatory provisions would prevent genuinely end-to-end online customer 
service in banking. 
Our study presents how further digitalisation of individual process steps and the 
adoption of international good practices would improve the efficiency of admin-
istration in a wide range of banking services, from access to banking services to 
consumer and mortgage loans. The study started with the brash statement that 
the turnaround time of a standard mortgage loan application could be reduced 
from the current 15 days to 15 minutes by implementing the proposals. Ideally, 
it would take such a short time from the submission of the loan application for 
the bank’s binding offer and the draft loan agreement to arrive in the client’s 
electronic mailbox. Redesigning bank processes would simplify the use of other 
products and services, too.
In the first section of our study, we present the achievements of digitalisation 
initiatives from recent years and new directions in EU legislation that fundamen-
tally define the operation of the banking sector. In the second section, we set out 
proposals for improving the efficiency of the mortgage loan application process. 
Finally, we provide a summary and an outlook on ongoing innovations that could 
shape banking in the future.

2  mAIN AChIevemeNTS Of ReCeNT DIgITAlISATION  
INITIATIveS

The Hungarian Banking Association presented its proposals concerning legisla-
tion and the management of data assets in two previous studies. The framework 
for a digital banking which is faster, more user-friendly and fosters economic de-
velopment even better (Havas et al., 2018) could be establish by acting upon these 
proposals. 
Our 22-point digitalisation proposal package (Becsei et al., 2019), published with 
a sense of visionary timing prior to the outbreak of the COVID-19 pandemic, 
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highlighted focus points for digitalisation paving the way for the widespread use 
of online banking services. The proposals became even more relevant once pre-
viously in-person administration forcibly moved to an online venue due to the 
pandemic, and banks faced the tasks of ensuring a smooth transition from paper-
based to digital administration overnight. 
In the Association’s 2021 study Ten Points of Sustainable Banking (Becsei et al., 
2021) the proposals were updated to include sustainability and data management 
considerations. Increasingly significant ESG3 proposals – in addition to shaping 
banking and bank portfolios – have directed attention to the importance of pa-
perless operation and current data access obstacles to green lending. The bank-
ing proposals made it clear that green considerations and digitalisation efforts go 
hand in hand, and are promoting and strengthening each other.
In recent years, many components of the Association’s proposals have been 
adopted, which, in combination with corresponding government and central 
bank measures, has promoted more widespread use of digital banking servic-
es. As a result of the forced educational process set off by the pandemic, even 
those who had not used digital banking before have started using these solu-
tions (Demirgüc-Kunt et al., 2022). Back testing results indicate a turning point 
in digital banking trends, which is supported by bank survey data showing that 
the number of registered mobile banking accounts have doubled and the pool of 
digitally active clients4 has increased by over 41% between 2020 and 2022. Among 
the long-term benefits of digital progress, digitally advanced countries and busi-
nesses operate more cost-efficiently and are also more resilient to external shocks 
(McKinsey, 2022).
In the following, we provide an overview of the legislative measures, digital de-
velopments and initiatives for the digitalisation of the banking sector that we 
considered the most important in the recent period and also affect the financial 
sector.

1. electronic payment solutions have become an efficient alternative to cash 
use which entails considerable extra cost for the economy. In this context, 
Section 5/F of Act CLXIV of 2005 is an important milestone, which lays down 
an obligation for retailers operating an online cash register to offer their cus-

3 ESG is an acronym for Environment, Social and Governance. It is an umbrella term for complex 
social, regulatory and investor expectations for the functioning of economic operators. ESG cri-
teria pertain to the environmental effects of business operation, corporate responses to social 
issues and requirements for corporate governance.

4 Clients are considered digitally active if they access their online or mobile banking user interface 
at least quarterly.
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tomers at least one electronic payment solution as of 1 January 2021. The effects 
of that provision were reinforced by the introduction of the instant payments 
system in March 2020, making electronic payments even more user-friendly 
just at the right moment. 

2. The electronic alternative to paper-based private documents of full pro-
bative force to be signed by two witnesses has accelerated lending consid-
erably. Pieces of emergency legislation (Bógyi et al., 2023) were passed that 
enabled declarations of will made by clients via electronic systems to be con-
sidered private documents of full probative force, subject to appropriate safe-
guards. The rules applicable to electronic documents in a private law context 
have been established on the basis of the provisions for the financial sector in 
Section 46 of Act XCIX of 2021 on transitional rules related to emergencies 
and by amending and supplementing the E-administration Act (Act CCXXII 
of 2015) and Act V of 2013 on the Civil Code (hereinafter ‘the Civil Code’). 
Regarding the new legislative provisions, the Association advocated first and 
foremost that it should support sectoral digitalisation efforts by upholding 
competitiveness and neutral conditions for competition. In addition, it should 
ensure continued use of the already existing solutions of Hungarian institu-
tions for electronic declarations of will. 
The Association is of the view that government initiatives should also include 
an assessment of whether the requirement to make client declarations in the 
form of a private document of full probative force is justified in all cases and 
formal requirements should be relaxed accordingly. 

3. The digital services framework agreement has opened up new horizons in 
client relations. A new point (q) added to Section 7(3) of Act CCXXXVII of 
2013 on Credit Institutions and Financial Enterprises as of 26 December 2020 
has extended the scope of activities that financial institutions are authorised 
to pursue on a commercial basis. It allows for the creation of a flexible platform 
for the provision of digital services between banks and clients which provides 
a secure space for communication, simplifies client identification and applica-
tion processes for bank products, and also serves as a digital repository for 
contracts and agreements.

4. The digitalisation of land registration procedures is expected to speed up 
banks’ lending processes from 2024. The banking sector has high expecta-
tions for the entry into force of Act C of 2021 on the Land Registry, which 
may reduce the time and costs of mortgage lending processes once automatic 
decision-making is generally applied. The new procedure requires extensive 
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preparations on the side of banks. The procedure can be deemed successful 
if it offers advantages also to clients over the current paper-based procedure, 
making mortgage application and lending cheaper, simpler and faster.

5. property valuation using statistical models is now available also for new 
loans. As a result, more time-consuming on-site valuation is required less of-
ten, and clients can be informed precisely about the value of their property 
and the loan amount they can apply for right at the beginning of the pro-
cess. For typical residential property meeting pre-defined criteria and being 
involved a high number of transactions, on-site inspection can be replaced 
by statistical methods as the basis of appraisal, reducing the number of time-
consuming on-site valuation procedures. The two-year period that has passed 
since the extension of the scope of application of statistical property valuation 
methods to new loans provided proof that the provisions laid down in the 
Ministerial Decree and the 2021 MNB recommendation (MNB, 15/2021) en-
sured the prudent introduction of the new service and form a sound basis for 
including other types of real property in statistical valuation. 

6. Simplification of the involvement of public notaries under family support 
schemes. The amendment to Decree No 22/2018 of the Minister of Justice on 
notarial fees, published on 31 December 2020, introduced a uniform unilateral 
declaration of commitment form, to be used under family support schemes. 
The form simplified the task of public notaries as the unilateral declaration of 
commitment is to be prepared with the statutory content by banks. By easing 
the administrative burden on public notaries, the amendment reduced the 
costs of clients as well. Questions regarding the practical application of the 
form have been clarified by now, and the practice of notaries as well as banks 
have become more coherent. Based on that positive experience, the Associa-
tion supports the government objective to extend the scope of application of 
the form even further.

7. Comprehensive cooperation for the security of digital finance under the 
kiberpajzs (CyperShield) programme. Digitalisation offers apparent ad-
vantages in numerous areas of life, but it is not without (sometimes substan-
tial) risk. To raise awareness of the new threats accompanying digitalisation, 
the Association and MNB have launched an educational and communica-
tions programme in 2022 in cooperation with the National Media and Info-
communications Authority (NMHH), the National Cyber Security Institute 
of the Special Service for National Security and the National Police Head-
quarters (ORFK). It has become a public programme with the Ministry of 
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Justice, the Hungarian Financial Arbitration Board, the Supervisory Author-
ity of Regulated Activities (SzTFH), the Ministry for Economic Development 
and the Hungarian State Treasury (MÁK) joining later. Under the initia-
tive, the participating institutions and market operators have implemented 
a comprehensive educational and communications programme to promote 
responsible digital finance among the population. The campaign calls atten-
tion to the importance of Internet user awareness, privacy and having basic 
knowledge of digital security, allowing clients to protect their assets also in 
the online space. 
Additional priorities of the programme are the analysis of trends and develop-
ments concerning cybersecurity in the public and private sector, and knowl-
edge transfer with a view to maximising the strength and efficiency of cyber-
security in finance. 

hOW DIgITAlISATION IN BANkINg IS AffeCTeD  
By eU legISlATION

EU legislation on digitalisation is gathering pace. The timeline provided 
below demonstrates how digitalisation as well as the regulation of digi-
tal access to banking services have become a legislative priority in recent 
years. Legislators put an increasing pressure not only on Member States 
for speedy implementation, but also on banks which have to cope with the 
complex and costly task of adjustment to the new requirements.

figure 1
Timeline of eU legislation affecting digitalisation in banking

Source: authors’ elaboration

Although the European Commission will set priorities for the 2024–2029 
period only after the European Parliament elections of 2024, it is obvious 
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that several files having a major impact on banking are foreseen for the 
period of Hungary’s EU Presidency. The most important upcoming legis-
lative proposals are presented below briefly.

I. payment Services package (pSD3, pSR)
In accordance with its objectives laid down in the digital finance package, 
the Commission put forward new legislative proposals in June  2023 for 
the revision of PSD2 (PSD3, Commission proposal 2023/0209/COD) and 
the adoption of a new directive on payment services (PSR, Commission 
proposal 2023/0210/COD). The proposals aim, among others, at improved 
protection against fraud (e.g. by stricter rules on customer authentication), 
broadening consumers’ rights further and fine-tuning the operating con-
ditions for open banking. Highlights of the proposals:
•   Reinforcing fraud prevention. In addition to diverse proposals for aware-

ness raising and Strong Customer Authentication, the proposal that pro-
voked the most vigorous debate was that payment service providers should 
compensate their clients for losses incurred as a result of the criminal act of 
masquerading as the client’s account servicing payment service provider. 

•   Minimising regulatory arbitrage. Some Member States may apply strict-
er rules on payment services than others, giving rise to a phenomenon 
called ‘forum shopping’, where providers choose as their ‘home country’ 
Member States where the regulatory conditions are laxer. To contain the 
phenomenon, part of the rules will be incorporated in the future in a Reg-
ulation instead of a Directive. 

II. The framework for financial Data Access (fIDA)
At the same time, a new legislative proposal for a framework for finan-
cial data access (FIDA, Commission proposal 2023/0205/COD) was put 
forward to promote data sharing. The framework will define the rules of 
sharing clients’ financial data and allows financial institutions and other 
data users access to a wide range of client data. 
•   In accordance with the proposal, financial institutions must create 

an easily accessible online interface (financial data access permission 
dashboard) informing clients in a clear and transparent manner about 
the respective data permissions given to external providers. The inter-
face should enable clients to withdraw permissions without limitation 
or to grant new ones.
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•   Financial institutions must join a self-regulated financial data sharing 
scheme, the conditions of which are to be specified by the participants 
subject to the criteria laid down in the FIDA Regulation.

•   Financial institutions are granted the right to transfer data to external 
operators for a fee. Hungarian banks have proposed to include the ser-
vices currently provided under the PSD2 among the services offered 
for a fee.

•   One of the legislative objectives pursued by FIDA is to establish a Eu-
ropean Financial Data Space which would enable more innovative and 
personalised financial products and services (e.g. financial services tai-
lored to the sustainable finance needs of clients or automated credit 
rating that may facilitate access to finance for SMEs). 

III. Regulation on artificial intelligence (the ‘AI Act’)
Due to its expected impact on the banking sector, the regulation on ar-
tificial intelligence (hereinafter ‘AI’) should also be mentioned. The need 
for an appropriate common regulatory framework has been emphasised 
in several EU documents (Communication from the Commission, 2018; 
Ethics Guidelines, 2018; White Paper, 2020). The Commission’s 2021 leg-
islative proposal specifies a set of rules based on a risk-based approach, 
directly applicable in all Member States. Although tripartite discussion 
is under way at the time of writing this overview, the banking sector will 
certainly have much to do after the adoption of the proposal if we consider 
only the strict criteria to be met in respect of high-risk AI-systems (e.g. 
banks’ credit rating systems).

Iv. The digital euro
The package of legislative proposals for a central bank digital currency 
(Commission proposal 2023/0212/COD), put forward in June 2023, aims at 
establishing the digital euro issued by the European Central Bank and the 
central banks of Member States whose currency is the euro, and making 
it available to the general public. In addition to laying down a regulatory 
framework for the establishment, issuance, distribution and technical fea-
tures of the digital euro – including privacy considerations and links to 
anti-money laundering rules – it also includes specific rules for payment 
service providers established in non-euro area Member States.
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In the second section of our study, we discuss proposals for improving the effi-
ciency of the mortgage loan application process.

3  mORTgAge ApplICATION IN 15 mINUTeS? 
OR The ReCIpe fOR WORD-ClASS mORTgAge  
lOAN ApplICATIONS

As a result of the legislative measures presented in the first section, mortgage 
application and lending processes in Hungary have become much more efficient 
recently. The average turnaround time of 45 days formerly can now be reduced to 
15 days. 

figure 2
flowcharts of the former and the current mortgage process

Source: authors’ elaboration



DIGITAL CITIZENSHIP, DIGITAL BANKING 379

The improvement is indeed significant, but in the age of instant payments and 
non-stop online shopping 15 days is still a long time. The question arises: how 
much shorter the mortgage process could technically be? What is the minimum 
time required for a client, who is already well-informed about the available mort-
gage loan products of the bank and familiar with the fair banking regulations 
to receive the bank’s binding offer and the draft loan agreement? We started by 
claiming that after the property sales contract is signed and countersigned by an 
attorney-at-law in a standard mortgage loan application process, the bank’s bind-
ing offer could land almost immediately in the digital mailbox. 

Let’s take a closer look at the four main components of that claim.
1) Why the disclaimer that a standard mortgage loan application process is con-

cerned?
2) When does the turnaround time of a mortgage loan application matter to cli-

ents?
3) From when and until when should the turnaround time run?
4) And most importantly, what would make virtually instant mortgage loan ap-

plications possible?

1) Why is it made explicit that a standard mortgage loan application process is 
concerned?
The reason why we investigate the turnaround time of standard mortgage 
loan application processes in our study is that, in practice, property loan 
transactions cannot be expected to become any quicker in some cases because 
of the extra tasks related to collateralisation or the specific income situation 
of debtors. In case of issues concerning property title, the application should 
evidently be rejected. For example, when rights of use to undivided common 
property are not set out clearly in an agreement on shared use, a loan cannot 
be granted for only part of the property under a standard procedure. Another 
case when the offer cannot be sent out immediately is when state support is 
linked to the mortgage loan and on-site inspection is required. Therefore, we 
take a simple – or to use industry terminology, a ‘plain vanilla’ – mortgage 
loan application as a basis, to be extended to the applicant for the purchase 
of 100% ownership interest in an existing property, partly from own funds 
and partly from a loan. We will analyse below the turnaround time of such 
a standard mortgage loan application, where all of the following conditions 
are met (and, ideally, banks run an AI-assisted check on the contents of the 
property sales contract):
•	 the purpose of the loan is the purchase of used residential property;
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•	 the legislation currently in force permits appraisal of the market and 
mortgage lending value of the property by statistical methods (typically 
for apartments of an average value situated in more sought-after neigh-
bourhoods);

•	 the client applies for only one mortgage loan at market rate;
•	 not more than two adult debtors of full legal capacity, speaking Hungar-

ian and receiving their income from employment in Hungary only, and no 
other party will be included in the contract;

•	 the loan is secured against one real property;
•	 the applicants will be the exclusive owners of the property to be purchased, 

it is free from usufruct rights and the only marginal note on the abstract 
of title concerns the sale, and no other party will be involved in the legal 
relationship apart from the applicants who are also the mortgagors.

For the optimum operation of the market of mortgage loans, at least half of 
the transactions should meet the criteria listed above. 
Our hypothetical minimum turnaround time of standard mortgage loan ap-
plications does not include the personal consultations needed to clarify ques-
tions prior to and during the application process. As level of information on 
bank products and financial literacy varies from client to client, the authors 
believe that in-person consultation and advice at bank branches will not lose 
their role as a form of consumer protection and guarantee even in the age of 
digital processes.

2) When does the turnaround time of a mortgage loan application matter to cli-
ents?
Clients may need a quick response from banks to their application in the fol-
lowing three cases:
a) to general queries on whether it would be possible for them to buy a prop-

erty of average characteristics from the income they earn and bank as-
sistance;

b) to queries on whether they could take out a mortgage loan for a specific 
real property, and if yes, what would be the loan amount;

c) if they want to know after the conclusion of the sales contract if their ap-
plication based on prior needs is likely to be accepted or not.

Our study is concerned with the turnaround time in the third case, i.e. when 
the underlying contract has already been concluded, as it is the most complex. 
For example, in the case of general queries, property valuation is not part of 
the process, and turnaround time will accordingly be shorter. It is only logi-
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cal that once an instant response is ensured in the most complex situation, it 
should be available in less complex ones, too.

3) From when and until when should the turnaround time run? 
We have indicated in the previous subsection that the starting point is the date 
of the property sales contract, i.e. when it is signed by the client as buyer and 
countersigned by an attorney-at-law. However, the end of the lending process 
does not depend on how long digital processes take, as the last step in which 
banks play a decisive role is the transmission of the draft contract on the bind-
ing offer to the client. That step is followed by several others in the mortgage 
process, mainly for the protection of consumers.
a) The Mortgage Credit Directive of the EU provides that Member States 

must specify a ‘reflection period’ to clients prior to the acceptance of the 
offer, which entails a delay. Hungary has specified three days for reflection 
in its national legislation. Nevertheless, this measure, having consumer 
protection as its main objective, is not regarded as an obstacle to our digi-
talisation proposals. It is justified for the legislator to provide clients with 
sufficient time to consider if they really wish to take out the mortgage loan 
specified in the offer. Our proposals are directed at reducing the admin-
istrative burdens of the parties rather than at cutting the time available to 
clients for reflection.

b) Mortgage credit insurance: Banks may require debtors to take out a mort-
gage credit insurance policy that covers at least the loan amount and its 
fees as a precondition to disbursing the loan. The investigation of how 
much time that takes could be the subject of another study and is not dis-
cussed here. 

c) Then, the client and the bank conclude the mortgage agreement. At this 
step, the client’s availability for contract conclusion is an important factor. 
Some are more flexible, while others may be in a situation which prevents 
them from signing immediately.

d) Clients commit themselves to the agreement before a public notary. Here, 
availability of the public notary is also a factor to consider.

e) Disbursement: if the conditions are met, the time required for this closing 
step depends again on the bank and the payment terms agreed by the par-
ties in the sales contract. However, for the same reasons described above, 
we did not take this step into account in determining the turnaround time.
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4) What would make virtually instant mortgage loan applications possible?
To arrive at the most efficient process, it is useful to look at the mortgage ap-
plication process stepwise, and to identify in each step if there are superflu-
ous tasks, if the relevant documents could be consolidated, and if there is a 
possibility for digitalisation and further streamlining. The overview of the 
lending process and the transformation of discrete steps should start from the 
basis. Just as the portfolio building of bank products goes from simple to more 
complex, also in the case of lending, an end-to-end digital mortgage lending 
process will only be possible if the basis for digital access to the underlying 
banking services is laid first. 

To explore the feasibility of mortgage loan applications at a record speed, we ap-
proach the digitalisation of bank processes along the threefold division below.

figure 3
The system of digitalising bank processes

Source: authors’ elaboration

‘Same regulation for the same activity’ is a basic tenet also in this case, as it pro-
vides a sound basis for the successive levels of digitalisation. The regulatory and 
supervisory environment is decisive for successful digitalisation in banking. If 
regulators are softer on FinTech/BigTech entities than on traditional financial in-
stitutions, the process can only be implemented at the cost of unfair conditions of 
competition and disproportionately high risks to consumers (World Bank, 2021).
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Below is a compilation of international good practices and domestic initiatives 
that could be models for the creation of not simply a regionally competitive but a 
world-class mortgage process.

figure 4
flowchart of an ideal mortgage loan application process

Source: authors’ elaboration 

•	 Unsurprisingly, the process starts from the bottom of the pyramid (pro-
posal 1): the client must be identified – of course – online with a quick and 
presumably mobile banking procedure. The client can realistically choose in 
15 minutes which mortgage loan offers the best conditions for them. 

•	 To accelerate selection from the available mortgage loan products, uniform 
contract terms should be adopted at sector level for standard loans, ensured 
among others by the common authentic public register mentioned in pro-
posal 10.

•	 The electronic real property register (proposal 8) would also make it unneces-
sary for clients to enter information on the property manually, and the scor-
ing system of the bank could easily identify the property by entering a single 
information, or in the best case retrieve the data directly from the property 
register.

•  proposals 5, 6 and 7 are required for swift and automated decision-making. 
Banks could retrieve the income and other repayment information of an al-
ready identified client real-time – the client’s consent could be obtained easily 
through the mobile banking interface – and run an automatic credit scoring. 



a. BEcsEi – P. csányi – a. Bógyi – E. máriás – m. gacsal – l. KoVács384

In this study, instant scoring is reserved for standard loan applications. In 
practice, there are often more complicated cases where speed is not the most 
important factor. 

•	 Wider application of statistical property valuation methods and access to en-
ergy efficiency data (proposals 9 and 11) would speed up loan security valua-
tion and would promote green lending. 

•	 Concluding contracts electronically (proposal 3) is a possibility that is more 
likely to become widespread first in the case of contracts for other bank prod-
ucts. However, after the new procedure of real property registration becomes 
applicable in 2024, the electronic signing of declarations required for mort-
gage loan applications will become more prevalent.

•	 During the term of the loan, client experience can be improved by propos-
als 2 and 4: clients would have it easier if they no longer had to notify changes 
in their data (Proposal 2), and paper-based correspondence could also be re-
placed by electronic messages, which are not only greener but also easier to 
store and retrieve. 

Devoting increased attention to fraud prevention, data protection and informa-
tion security aspects is a general principle and requirement for the process steps 
outlined above. This is already ensured in the banking sector by advanced fraud-
detection systems, internal lines of defence and solutions for Strong Customer 
Authentication.
In preparation for this study, we have researched country-specific lending prac-
tices and innovative solutions already in use in other credit markets that could 
contribute to the implementation of an optimum mortgage loan application pro-
cess. Among international good practices, we also discuss further examples from 
the EU. We wish to express our special thanks to McKinsey & Company for their 
expert assistance in the preparations and major contribution to the collection 
and analysis of those examples. The results of our research show that Northern 
European countries and the Baltic States are the frontrunners in digital banking 
services, while Western and Central Eastern European countries are sluggish fol-
lowers rather than trendsetters.
To illustrate the gap between countries’ processes, in certain countries, clients 
are required to provide data, approve declarations and perform clicks more than 
two dozen times for online personal loan application and disbursement, while in 
other countries, existing-to-bank clients may arrive at loan disbursement by less 
than half a dozen clicks after singing in to their online banking interface. The 
basis for the latter, much simpler process are not less prudent lending terms, but 
mainly the use of integrated national databases allowing for more efficient client 
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identification and wide access to other databases assisting credit scoring. That 
difference in process efficiency illustrates well that significant efficiency gains can 
be achieved by unlocking the full potential of digitalisation and the parallel fine-
tuning of the lending process. 

4 pROpOSAlS

4.1 level 1 – conditions of access to banking services, the basics

1) An efficient and free client identification and customer due diligence pro-
cess should be established
There have been positive developments in customer due diligence and client iden-
tification in Hungary recently. Act  LIII of 2017 on Preventing and Combating 
Money Laundering and Terrorist Financing (the new ‘Money Laundering Act’) 
and the MNB Decree laying down specific anti-money laundering rules for the 
financial sector5 have made the application of several innovative solutions pos-
sible which can be used for the remote identification of clients, in addition to ones 
requiring the presence of clients. Direct identification via an audited electronic 
communications equipment (the so-called ‘videobank’) has been supplemented 
by novel solutions for indirect client identification based on international models, 
including selfie identity verification (Szegfű, 2020). These new solutions may be 
assisted also by reading the storage unit integrated into new Hungarian identity 
cards and passports by NFC-enabled mobile devices.
A regulatory measure regarded especially useful by the banking sector was the 
entry into force of Section 42/B of Act CCXXII of 2015 on the General Rules on 
Electronic Administration and Trust Services (the ‘e-Administration Act’) on 
1 January 2022. The provision made available government identification services 
(the Central Identification Agent (KAÜ) service, the Data Link Register, the Cen-
tral Government Service Bus (KKSZB)) free of charge to financial institutions 
performing a public duty in combating money-laundering for the purpose of due 
diligence under the Anti-Money Laundering Act. The scope of application of that 
provision could be extended further, and thereby the efficiency of the bank pro-

5 MNB Decree No 26/2020 of 25 August 2020 on the detailed rules concerning the implementation 
of the Act on the Prevention and Combating of Money Laundering and Terrorist Financing, as 
applicable to service providers supervised by the MNB, and concerning the minimum require-
ments for the development and operation of the screening system under the Act on the Imple-
mentation of Restrictive Measures Imposed by the European Union and the UN Security Council 
Relating to Liquid Assets and Other Financial Interests
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cedure and client experience could be enhanced, if financial institutions could 
also use strong client authentication under Act LXXXV of 2009 on the Pursuit 
of the Business of Payment Services (the ‘Payment Services Act’) in addition to 
the Central Identification Agent for the identification of clients under the due 
diligence process. If that solution would be available, client identification could 
be performed on the bank’s interface, embedded in the administrative process.
Banking could be even more competitive and customer-friendly if comprehensive 
central client identification, already implemented successfully in several coun-
tries, could be applied also in Hungary. The Ukrainian and Scandinavian models 
presented among international good practices below could provide a good basis. 

International good practices

Regarding digital progress in the neighbouring countries, we should men-
tion the significant achievements in Ukraine in recent years, partly imple-
mented out of necessity due to COVID-19 and subsequently by the pitiful 
Russian invasion. The government of Ukraine launched its next-genera-
tion e-government portal, the Diia in 2019 (Motkin, 2023). After further 
developments to the portal, it now enables Ukrainian citizens to run their 
administrative errands with the authorities fully digitally. Ukrainian 
citizens no longer have to carry around their official documents in hard 
copy. Instead, they can present their fully credible identification data and 
other official documents from the integrated systems – altogether 12 docu-
ments – for verification on their smartphones by scanning a unique QR-
code generated by the Diia application. In addition to the comprehensive 
administrative service provided to the population, including fully digital 
instant access for parents to the official documents of their newborn child, 
the portal also offers a fully digital process for setting up businesses. 
Of EU Member State’s in Hungary’s vicinity, the e-government solution 
implemented by Bulgaria should be highlighted. Although Bulgaria was 
at the rear end of the Digital Economy and Society Index monitored by 
the European Commission among Member States of the European Union 
in 2022 (based on 2021 data), the country has recently reached important 
digitalisation milestones by the implementation of the Registry Informa-
tion Exchange System (or RegiX)6. The system integrates the database of 
sixty-two different administrative bodies in Bulgaria, which enables au-

6 https://info-regix.egov.bg/public 

https://info-regix.egov.bg/public
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tomatic transmission of client data between these bodies, and ‘single data 
entry’ has become a reality for clients. 
Both Ukraine’s Diia and Bulgaria’s RegiX facilitate the creation of digi-
tal client pathways to financial services considerably, since local financial 
institutions can access the digitally available – and reasonably required 
– personal data of clients, subject to their prior consent. After success-
ful identification, clients’ data such as biographical information, address, 
marital status, shareholdings, and in Ukraine also their digital ID, can be 
retrieved by financial institutions easily and free of charge by automatic 
data transfer from the above-mentioned authentic public registers.
In Norway, Sweden and Finland, a common solution called ‘BankID’7 sup-
ports citizens in their administrative affairs. This solution is QR-based just 
like the Ukranian system and was designed to comply with the require-
ments laid down in the eIDAS Regulation. It can be used for client iden-
tification as well as for qualified electronic signatures. The solution was 
established in all three countries as a result of interbank-cooperation and 
has become by now the most widespread identification and e-signature 
solution for accessing electronic public services. BankID is very popular 
with the public – virtually every natural person with a link to a bank uses 
it, and financial institutions also assist prospective users in setting up their 
BankID.
The most widespread solution in Denmark is MitID8 which ensures secure 
identification through a dedicated application. 
Estonia is generally viewed as a pioneer in digital citizenship. The first 
steps in the so called e-Stonia9 programme date back to the last decade of 
the 20th century, when the first digital banking services were introduced in 
1996. This gave further impetus to the establishment of e-administration 
and built up trust for the introduction of digital citizenship. The compul-
sory eID and electronic signature service rolled out in 2002 is used by 98% 
of the adult population. According to Estonian estimates, savings on the 
electronic signature solution alone amount to 2% of the GDP. Lithuania 
has established a system similar to the Estonian one, allowing for the sig-
nature of contracts with the eID issued by the government.

7 https://www.bankid.no/en/privte/; https://www.bankid.com/en 
8 https://www.mitid.dk/en-gb/ 
9 https://e-estonia.com/story/ 

https://www.bankid.no/en/privte/
https://www.bankid.com/en
https://www.mitid.dk/en-gb/
https://e-estonia.com/story/
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The two other Baltic states, Latvia and Lithuania are in the frontline of 
digital citizenship. The regional market of identification services was en-
tered not only by governments but also by private sector providers. The 
solutions Mobile-ID10 and Smart-ID11 are also used by a large share of the 
population.
In Belgium, citizens can use the solution ‘It’s Me’12 for secure identification 
and electronic signatures.
A common feature of all the solutions described above is that they were 
designed not only with technological considerations but also with user ex-
perience and ease of use in mind.

2) Tracking changes in clients’ data should be simplified
Keeping contact with clients is usually impeded by a failure of a significant share 
of clients to notify changes in their data provided earlier. The introduction of the 
Data Change Management Service (AVSZ)13 already in use at telecommunications 
companies and providers of public utilities – or an equivalent opt-out govern-
ment service – into the financial sector would help keeping track of changes in 
clients’ data.

International good practices

Banks operating in Finland can update their clients’ data by mass data 
transmissions from the Digital and Population Data Services Agency 
(DDV)14. Client consent is not required for the service, but clients may opt-
out any time if they do not wish banks they are in a contractual relation-
ship with to be notified automatically of their current data by making a 
declaration to that effect.

10 https://www.mobile-id.lt/en/for-businesses/ 
11 https://www.skidsolutions.eu/services/smart-id/ 
12 https://www.itsme-id.com/en-BE 
13 Chapter 6 of Act XXII of 2022 on Certain Issues Relating to the Operation of Territorial Public 

Administration and Amending Certain Ain the Context of the 11th Amendment to the Funda-
mental Law of Hungary

14 https://dvv.fi/en 

https://www.mobile-id.lt/en/for-businesses/
https://www.skidsolutions.eu/services/smart-id/
https://www.itsme-id.com/en-BE
https://dvv.fi/en
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3) electronic contracts and electronic signatures are the cornerstones of dig-
ital citizenship
Analysing DESI results, it can be established that using the achievements of digi-
tal citizenship for managing private and public administrative matters and being 
a trendsetter are the success factors for countries who want to stay competitive in 
a changing global economic setting. Hungary has made significant steps forward 
with its digital public services available through the Client Gate portal. The objec-
tives laid down in the National Digital Citizenship Programme, approved by the 
Government and coordinated by the Digital Hungary Agency, and the National 
Strategy for Electronic Public Administration15 converge with the digital ambi-
tions of the banking sector. One of the aims of the Programme is to implement 
a digital wallet which can be used for digital identity verification and for signing 
declarations of will electronically through a mobile application. The objective can 
be further supported by making digital identity verification and electronic signa-
tures automatically available to all Hungarian citizens as a free public service. In 
this respect, the Association proposed – in line with domestic and international 
good practices – that the electronic wallet to be implemented under the digital 
citizenship agenda should be accessible to all Hungarian citizens automatically, 
without the need for any administrative steps on their part. It is also proposed 
that the prospective electronic signature solution should preferably be mobile and 
cloud-based, and no separate device (e.g. a card reader) should be needed for us-
ing it.
In addition to the alternatives provided to clients for electronic signature, the 
electronic signature solutions of financial institutions should also be reviewed 
as prerequisites for customisable and non-stop lending. For simple off-the-shelf 
online loan products available on a 24/7 basis, signing in person by company rep-
resentatives is not a viable option, but the banking sector considers the electronic 
seal under the eIDAS Regulation suitable for that purpose.
Furthermore, while the proposed measures are approached primarily from the 
perspective of retail lending, improving the digital competences of small and me-
dium-sized enterprises (or SMEs) would also deserve special attention as a key to 
making Hungary’s economy more competitive. The fact that Hungarian SMEs are 
at the bottom range of the Digital Intensity Index (2022), a component indicator 
in the 2023 DESI, makes that need all the more evident. 

15 https://www.dmu.gov.hu/documents/prod/Nemzeti-Elektronikus-Ko--zigazgata--si-Strate-
-gia-2022-2030.pdf
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International good practices

Estonia, Latvia and the Scandinavian countries using BankID that were 
highlighted in relation to digital identification also implemented forward-
looking mobile solution for electronic signatures.

Belgium’s above-mentioned ‘It’s Me’ mobile application – the brainchild of 
banks and telecommunications companies – is suitable for electronic sig-
natures in addition to digital identity verification. Contracts for the use of 
banking services may be concluded via the internet banking/mobile bank-
ing interface up to a certain contract amount, while contracts of a higher 
amount are signed through ‘It’s Me’.

4) paper-based communication should be gradually replaced by digital 
channels
Current communications between financial institutions and clients in postal let-
ters with advice of delivery should go digital and continue on the authenticated 
electronic channels of financial institutions. When necessary, this could be sup-
plemented by additional means of communication, such as interactions between 
Company Gate–Client Gate or Client Gate–Client Gate electronic mailboxes. In 
principle, that option is already available if the financial institution sets up its 
own Official Gate, however, it would be important to first lay down rules of deliv-
ery (delivery presumptions) for these kinds of communications as well, similar to 
government–citizen interactions which the law already provides for.

International good practices
A good model for digital client information is provided by Slovenia, where 
financial institutions can send contracts, regular and ad hoc information 
letters (e.g. amendments to conditions) to clients to the file storage of the 
client’s internet or mobile banking account in the case of most bank prod-
ucts and services. In this solution, automatic system notifications are sent 
about the delivery and reading of documents. Moreover, a simplified ver-
sion of the solution is available also to clients who do not have a digital 
banking contract, making paper-based communication obsolete. 
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In Scandinavia, most communications are delivered to citizens’ digital 
mailboxes provided by Digipost16 (Norway), e-Boks (Sweden and Den-
mark), Kivra17 (Sweden) or OmaPosti18 (Finland). To promote digitaliza-
tion, paper-based correspondence is still available, but priced higher.

4.2 level 2 – the prerequisites for digital consumer lending

5) Access to real-time income databases should be ensured
In order for banks to provide a loan offer that is best suited to the risk profiles of 
clients, precise knowledge of the borrower’s real income data is indispensable. 
Obtaining and verifying the employer’s salary certificate means a lengthy multi-
stage paper-based administrative process for both clients and banks. Therefore, 
the Income Information System (JIR) established by MNB, the National Tax and 
Customs Administration (NTCA) and BISZ Zrt. was acclaimed by the banking 
sector as a significant innovation. The service, which is available since Febru-
ary  2022, allows clients with a Client Gate account to request the compilation 
and transmission of their income data to the designated financial institutions in 
a paperless process on the NTCA’s website. 

Application of the JIR may be further improved by the following proposals:
a) Clients have to use their Client Gate account to submit the income certifica-

tion request to the NTCA, and it is also here that they receive the data for veri-
fication and specify the recipient credit institutions. This multi-stage process 
may not be competitive in terms of speed with other currently used solutions 
(e.g. in personal loan, credit card and household loan applications) where cli-
ents can print their bank statement at home and attach it to the loan applica-
tion (also electronically, using an online channel or Open API for retrieval).
Therefore, a more streamlined process similar to Central Credit Information 
System (KHR) retrievals should be established also for income data queries, so 
that credit institutions can obtain income data based on prior consent from, 
but no further interaction with, the client.

16 www.digipost.no/en 
17 https://kivra.se/en/private 
18 www.posti.fi/en 

http://www.digipost.no/en
https://kivra.se/en/private
http://www.posti.fi/en
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b) The launching of the statement of earnings request service was indisputably a 
significant step towards digitalisation, but currently, credit institutions can re-
quest data from the earnings database of the NTCA only for the 12-month pe-
riod ending 2 months before the date of the request. Because of the 2 months’ 
gap, credit institutions have no information on the income situation of the 
client at the time of application, which makes scoring problematic. Moreover, 
the statement does not reveal if the client’s employment has been terminated 
in the meantime. The missing data are collected and verified by banks by di-
rect request to the employers. To the extent possible, the database should con-
tain the most up-to-date data informing of the current situation. 

c) Data on the income of entrepreneurs cannot be requested from the system. 
We recommend including these in the scope of accessible information so that 
data on the net income of entrepreneurs can be shared with banks.

d) Another highly relevant information for scoring is whether the employment 
relationship is for a definite or an indefinite term. The request form should be 
revised to include these data in the statement of earnings.

The Verify19 application, created by Hungarian developers, could be a solution 
for the deficiencies highlighted above. Using the application, workers whose em-
ployer has registered in the system can share their employer’s salary certificate 
with just a few clicks. Use of the service is currently limited by the requirement 
of employer registration. Banks would actually benefit from a solution combining 
the features of the JIR and Verify.

International good practices

In Romania, retail clients need only their IDs to apply for a loan since 2015. 
They do not even have to present a salary certificate from their employer. 
This is possible because financial institutions can access – subject to cli-
ents’ prior consent – the real-time income database of the tax authority 
(ANAF) and consult data two years back. The database also includes in-
formation on the clients’ employers for the two year period preceding the 
query. A similar service is provided to financial institutions in Bulgaria by 
the National Social Security Institute (NSSI). As a difference, requesting 
banks can obtain the full employment history of clients, which can facili-
tate well-founded creditworthiness decisions. 

19 https://www.salarify.hu/verify 

https://www.salarify.hu/verify
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Open banking is of course another possible means available to banks for 
establishing the income and creditworthiness of new-to-bank clients by 
accessing their transaction history. As an example, in 2022, the European 
open banking platform Tink launched a fee-based service for banks oper-
ating, among others, in the United Kingdom for the instant verification of 
their clients’ income, if the client consents.
In Norway, Sweden and Finland, income after taxes data for the previ-
ous year are publicly available. However, real-time income data requests 
are not permitted. Banks in Sweden often obtain client income data from 
the credit informations company Upplysningscentralen20. Clients are not 
necessarily asked to submit a salary certificate for the assessment of their 
credit application.

6) Scoring should be supported by more extensive data
As a result of the changing preference for online shopping and stricter regulations 
for banks, today, FinTech and BigTech companies have more extensive and more 
detailed data on their customer’s payment behaviour than banks have access to, 
and may therefore set up scoring processes of superior accuracy (Buchak et al., 
2018). Access to a wider range of data would not only be beneficial for competition 
with cross-border service providers, but would also provide banks a more accu-
rate picture of the client’s risk profile, based on which they could offer more per-
sonalised and generally cheaper loans. Already in earlier studies, the Association 
called for the extension of the scope of accessible data sources required for the 
assessment of client’s payment discipline, e.g. arrears on utility bills. We continue 
to consider such an extension expedient. However, the necessary regulatory steps 
should go hand in hand with a data protection framework ensuring the prudent 
use of new data sources.

International good practices

We can identify good examples in several neighbouring countries for ad-
ditional data sources going beyond borrowing from financial institutions, 
which may contribute to more efficient credit decisions.

20 https://www.uc.se/; https://www.uc.se/om-uc/vara-kallor/ 

https://www.uc.se/
https://www.uc.se/om-uc/vara-kallor/


a. BEcsEi – P. csányi – a. Bógyi – E. máriás – m. gacsal – l. KoVács394

In addition to Czechia where such databases have been used for a long 
while, Bulgaria’s already discussed e-government solution RegiX provides 
access also to information on debts to public bodies (e.g. unpaid taxes) 
or legal proceedings against clients. The SISBON system21 in Slovenia also 
contains data on legal actions and bankruptcy proceedings, as well as on 
short term loans provided by telecommunications companies – typically 
for mobile phone purchases – in addition to data on borrowings from fi-
nancial institutions. The latter kind of information is available in the cred-
it information system of Serbia, too. 
Of the excellent solutions found in Western Europe, special mention 
should be made of Germany’s credit information system SCHUFA22. It 
comprises data not only from financial institutions but also from insur-
ance, energy and telecommunications companies in addition to repay-
ment histories from the e-commerce sector for about 68 million retail and 
6 million commercial clients, so that banks and non-bank creditors can 
rely on a comprehensive view of the applicant for their credit decisions. 

7) A mandatory positive central credit information system should be intro-
duced and the scope of accessible data fine-tuned
As currently clients can provide access to their positive data in the KHR on a 
voluntary basis, creditors may lack transparency about the monthly debt service 
of their clients. By allowing applicants to choose freely whether financial institu-
tions can have access to data on their debt obligations, the prudent application 
of debt service-to-income ratio regulations is put to jeopardy. Introducing com-
pulsory and public access to positive credit information would support economic 
growth and would make Hungary more competitive on the international stage by 
expediting the administration of loans and through the benefits offered by more 
precise risk assessment (Béres–Grosz, 2016).
In addition to mandatory positive credit information, a further means by which 
banks’ risks could be mitigated is by granting them continuous access to all the 
data needed for contacting clients (not only their address, but also their phone 
number and e-mail address), even in the event of default. Consequently, credit 
institutions should be allowed to process contact data on a compulsory basis even 
after the termination of the loan agreement.

21 https://sisbon.si/o-sistemu-sisbon/ 
22 https://www.schufa.de/schufa-en/about-us/company/how-schufa-works/ 

https://sisbon.si/o-sistemu-sisbon/
https://www.schufa.de/schufa-en/about-us/company/how-schufa-works/
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International good practices
Slovenia’s central credit information system SISBON provides a posi-
tive list of retail debtors to financial service providers for the purpose of 
credit scoring. SISBIZ offers the same functionality for commercial clients. 
Therefore, it is not possible that interested financial institutions only see 
negative data in respect of a client if consent to the transmission of their 
data to other financial institutions has been refused. A mandatory positive 
debtor list would not only reduce the number of declarations requested 
by the client during the loan approval process – improving the quality of 
clients’ pathway to the loan – but would also aid financial institutions in 
assessing the creditworthiness of applicants more efficiently by having full 
access to their positive credit data.
In Germany, access to positive data is already ensured by the SCHUFA 
system, in Finland the positive credit data register has been implemented 
recently, while Estonia plans to launch its own positive credit data service 
in 2024/25. 
Based on the example of Norway, Sweden, Germany and other neighbour-
ing countries, it should also be considered to provide financial institutions 
broader access to negative data, which is now limited to more than 90 days 
continuous default on debt exceeding the minimum wage. In this respect, 
we should mention Serbia as an example, where transactions overdue for 
60 days can be accessed irrespective of the outstanding amount, and Ro-
mania, where two credit information systems are available – a mandatory 
public system and a private one set up by the country’s financial institu-
tions – from which practically all late payments of any amount can be 
retrieved by the stakeholders. 
The credit information system in place in Slovakia comprises data not 
only on disbursed loans but also on loan applications. A similar extension 
to the scope of available data would potentially improve the accuracy of 
credit scoring systems in Hungary, too.
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4.3 level 3 – the prerequisites for sustainable digital mortgages

8) Optimum use of the new electronic real property registration process, as 
proposed by the Association
The new Act  C of 2021 on the Land Registry is planned to enter into force in 
2024. Automated decision-making as part of the new electronic process which 
is to replace current paper-based administration may achieve a breakthrough in 
property registration if it actually reduces the time required for mortgage reg-
istration – which is now a lengthier process – to only a few seconds. Neverthe-
less, the regulation in its current form would require additional resources from 
banks as it provides for the mandatory inclusion of a legal representative in the 
mortgage registration procedure, while currently signature by a bank employee 
suffices for the submission of the registration request. That implies new admin-
istrative steps and greater costs in the internal processes of banks. Therefore, the 
procedure should not only be faster but also cheaper to compensate for the ex-
tra work it imposes on bank employees, who will practically take over the tasks 
formerly performed by the staff of land registry offices. It should therefore be 
considered to keep the arrangements specified in the current Act on the Land 
Registry in respect of requests for mortgage registration and cancellation, so that 
the designated employees of credit institutions could continue to submit them in 
the electronic system, without the inclusion of a legal representative.
If the inclusion of a legal representative, i.e. an in-house counsel registered with 
the Hungarian Bar Association is required, we propose that public notaries should 
be allowed to act alternatively as legal representatives in registering a mortgage or 
a prohibition of alienation and encumbrance on the property. 
Granting that option to credit institutions would allow them to decide accord-
ing to their operating models whether they use a legal counsel from their own 
resources or involve a public notary for mortgage registration procedures. 

International good practices

Electronic land registration is already adopted in Norway, Denmark and 
Sweden, while Finland is going to launch it in parallel with Hungary. 
In Denmark, rights and facts relating to real property are registered, up-
dated and deleted in the digital property registration system Tinglysning23. 

23 https://www.tinglysning.dk/tinglysning/landingpage/landingpage.xhtml 

https://www.tinglysning.dk/tinglysning/landingpage/landingpage.xhtml
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In England, administrative matters related to real property can be handled 
digitally from 2022 on the Digital Registration Service (DRS) platform24. 
Leases and encumbrances on the property and the data of the owners can 
be reported and updated through the DRS.

9) Statistical models of property valuation should be applied more widely
One of the most successful legislative steps made recently towards digitalisation 
was the extension of the scope of application of statistical valuation methods to 
new loans. The regulation adopted this way in Hungary is one of the most pro-
gressive in the European Union. It did not take long for clients to endorse statis-
tical valuation methods which offer greater speed and flexibility over the more 
time-consuming on-site valuation procedure. It also ensures that applicants ob-
tain precise information about the value of their property and the loan amount 
they can apply for right at the beginning of the process. Despite these obvious 
benefits, due to its relatively strict rules of application compared to the risks in-
volved, the solution can be applied only in a small fraction of credit transactions 
for now. 
To extend the scope of application of the method, it is proposed to limit the expo-
sure amount to 60% of the market value of the property at the date of application, 
instead of the current 60% of mortgage lending value. If the proposal would be 
adopted, the statutory maximum loan-to-value (LTV) ratio would still remain 
much higher than in the case of on-site property valuation, where the current 
limit – in the case of HUF-denominated loans – is set at 80% of the market value, 
while the scope of real property valuation with statistical methods could still be 
expected to grow. 
In addition to the proposals above, it would be worthwhile to consider the ap-
plication of statistical methods not only for apartments but also for single-family 
houses of equivalent properties. Furthermore, we propose to compile the list of 
settlements eligible for statistical valuation based on a required number of trans-
actions.

24 https://www.gov.uk/guidance/digital-registration-service 

https://www.gov.uk/guidance/digital-registration-service
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International good practices

Statistical valuation methods have a longer history of application in several 
countries, and proved to be reliable. 
In most cases, the scope of application of the method is restricted (e.g. for 
revaluation), but in Germany, the Netherlands and Denmark the regulatory 
conditions are similarly progressive as in Hungary and allow for the use of 
statistical valuation techniques – subject to appropriate safeguards – also for 
valuation preceding the credit decision (EMF, 2006).

10) Immediate enforceability should be ensured relying on common authen-
tic electronic public registers
In line with the digitalisation efforts of the Government, the possibility of estab-
lishing a digital registration system which would ensure a more time- and cost-
efficient tracking of liabilities and enforcement should be reviewed. A system 
similar to the credit collateral register (HBNY) would be the most suitable for 
that purpose, and could also function as a register for loan and security agree-
ments and letters of commitment. That would represent a completely new system 
compared to current, predominantly paper-based administration.

11) free access to the energy efficiency data of real property should be en-
sured
Based on the DESI, Hungary ranks 24th among the 27 Member States of the EU 
in respect of open data access. Tapping the full potential in Hungary’s abundant 
data assets would facilitate access to bank loans and would at the same time con-
tribute to the economic competitiveness of Hungary. 
Experience from the development of new green mortgage products and the first 
issue of green mortgage bonds in Hungary also underscored the importance of 
more efficient data management. The data available on the energy characteristics 
of the Hungarian stock of residential property are generally linked to individual 
research projects and may show significant differences according to the method-
ology used (Bene et al., 2023). Providing broader access to energy performance 
data than the regulations currently allow would be crucial for increasing the vol-
ume of ESG bond issuance and for encouraging green lending (Ritter, 2021).
To that end 
•	 the most energy efficient 15% of the residential building stock should be deter-

mined yearly for compliance with the criteria of the EU taxonomy, 
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•	 primary energy consumption data in kWh/m2/year should be made accessible 
free of charge and mass data retrieval should be enabled (currently only letter 
grades are published on the webpage of the Lechner Knowledge Center).

Market participants’ access to energy performance data is a focal point also in 
consultations on the ongoing revision of the energy performance of buildings 
directive (EPBD).

International good practices

In Sweden and Denmark, banks can access the energy performance data 
of real property free of charge in the state-operated databases Boverket25 
and Boligejer, respectively. The Spanish database went live in 2023 and at 
the moment contains the energy efficiency data of real property in 11 re-
gions Energy Efficiency Database (2023).
Italy’s Sistema Informativo sugli Attestati di Prestazione Energeti26 pro-
vides free access to aggregated national and detailed region-level data on 
the energy efficiency of residential property. The database now comprises 
the data of more than 5 million energy performance certificates.

5  WhAT The fUTURe mAy hOlD? 
A SUmmARy

As outlined above, the implementation of the digitalisation proposals presented 
in our study could further improve customer service at banks and make Hungary 
more competitive internationally. Nevertheless, technological progress and the 
consequent changes in consumer habits compel continuous adaptation and inno-
vation in banking. Therefore, to conclude our study, we provide a summary below 
of possible future developments in lending processes.

growing importance of personalisation and artificial intelligence. As machine 
learning and AI-based solutions gain ground, loan offers can become even quick-
er and more personalised, responding to the individual needs and risk profiles of 
applicants. Based on the data that can be extracted from clients’ growing ‘digital 

25 www.boligejer.dk 
26 https://siape.enea.it/

http://www.boligejer.dk
https://siape.enea.it/
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footprint’ – mainly linked to online purchases – more accurate and personalised 
credit scoring methods can be developed (Agarwal et al., 2020) that may boost fi-
nancial inclusion for classes of society whose access to credit is now limited (Berg 
et al., 2019). Artificial intelligence may assume a key role also in cybersecurity. 
AI-based cybersecurity systems can adapt to and learn from patterns of criminal 
behaviour, which makes the detection and mitigation of cyberthreats more effec-
tive (Bagó, 2023).

The rise of innovative solutions for contract conclusion. Although the regula-
tion currently in force permits the conclusion of mortgage loan contracts elec-
tronically – primarily for the protection of consumers – it is possible only in the 
presence of all involved parties at the same time and place, which means that 
clients must report at the bank branch at least once, as a sign of their serious 
intentions. If financial literacy grows in the Hungarian population, the option of 
concluding contracts in the online space using the channels provided by banks 
(e.g. videobank or internet banking interfaces) should be revisited.

Smart contracts may revolutionise lending. Integrating solutions using the 
blockchain technology into bank processes may reinforce the security, transpar-
ency and efficiency of mortgage loan application and disbursement. Many expect 
that revolutionary smart contracts will fundamentally change the way in which 
contracts are prepared, concluded and stored.

Smart glasses and virtual bank branches may end the hegemony of mobile de-
vices. Artificial intelligence will inevitably penetrate financial services, too. De-
velopments in this area are going in the direction of speech- and gesture-based 
communication, which may bring about a shift away from the now generally used 
touchscreen devices (such as smartphones, tablets and smartwatches). Many en-
vision the proliferation AR (augmented reality)27 smart glasses and VR (virtual 
reality)28 devices in the next decade, which would fundamentally change the 
mode of access to banking services. Moreover, with the advent of virtual banking 
the role of bank branches will also have to be redefined (The Economist, 2023).

27 Augmented reality is the virtual (apparent) enhancement of reality which works by mapping 
virtual objects onto a real environment using e.g. dedicated glasses.

28 The computer-generated image or simulation of a three-dimensional space or an artificial envi-
ronment that seems to react naturally to the individual actions of users using special electronic 
devices. Frequently employed interactive devices are helmets equipped with an inner screen and 
gloves with sensors.
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THE ROLE OF THE CEE REGION’S BANKING SECTOR  
IN THE TIME OF THE RUSSO-UKRAINIAN WAR: 
MEASURING VOLATILITY SPILLOVERS

Milán Csaba Badics1

ABSTRACT
In this paper, I investigate the volatility spillovers of the European banking net-
work in 21-22. Applying the Diebold-Yilmaz framework to the daily stock return, 
which identified volatilities for 14 European banks, I analyse the impact of the 
first 100 days of the Russo-Ukrainian War on the banking sector. The empirical 
results suggest that the volatility-connectedness of the system reaches its maxi-
mum at a time of war. Similar to the earlier empirical literature, I find that, in 
calm periods, large banks play a critical role in volatility risk transmission. How-
ever, I conclude that, during the first 100 days of the Russo-Ukrainian War, the 
key participants in the financial network were institutions from the CEE region. 
My results suggest that, considering the banking network’s macro and group-
aggregated level volatility connectedness, an early-warning system to detect trou-
bled financial institutions should be built.

JEL codes: C32, G01, G12, G15, G21

Keywords: volatility spillover, banking sector, Russo-Ukrainian war, CEE region

1 INTRODUCTION

Network analysis of the financial institution (FI) system has become widely rec-
ognised as a critical regulatory issue over the past decade. Connections and spill-
overs between FIs play a crucial role in systemic risk assessment. Furthermore, 
during crises, the strength of the connections sharply increases. Risk spills over 
across institutes, as happened during the Global Financial Crisis (GFC) of 2007-
2009, the European Sovereign Debt Crisis (ESDC), and more recently during 
the Covid-19 (C19) turmoil and the Russo-Ukrainian War (RUW) (Diebold and 
Yilmaz, 2014). These events highlighted the importance of analysing the connec-
tions and spillover channels between financial institutions. For this reason, regu-

1 Milán Csaba Badics, Institute of Finance, Corvinus University of Budapest. E-mail: milancsaba.
badics@uni-corvinus.hu.

https://doi.org/10.33908/EF.2023.4.5
file:///Users/bigapple/MEGA/Europrinting%20Melo/Gazdasag%202023-04/Angol%20291-xxx/Hozott/05/milancsaba.badics@uni-corvinus.hu
file:///Users/bigapple/MEGA/Europrinting%20Melo/Gazdasag%202023-04/Angol%20291-xxx/Hozott/05/milancsaba.badics@uni-corvinus.hu


THE banKinG sECTOR in THE TiME OF THE RUssO-UKRainian WaR 405

lators need to monitor the structural changes in financial networks and identify 
the systemically important financial institutions (SIFIs), as the key participants in 
the financial institutions’ network.
Recently, several empirical frameworks (quantitative methods) have appeared, 
aiming to calibrate the linkages among FIs and observe systemic risk. Bisias et al. 
(2012) identified more than 30 quantitative systemic risk measures in economics 
and finance literature. Their survey classifies them into six groups, one of which 
is a network-based approach.
On the empirical side of the systemic risk modelling from the network perspec-
tive, several measurements have recently been developed to quantify the connec-
tions between FIs. The most widespread methods are the Granger causality net-
work (Billio et al., 2012), the delta conditional value-at-risk (ΔCoVaR ) proposed 
by Tobias and Brunnermeier (2016), and the marginal expected shortfall (MES) 
(Acharya et al., 2012). Besides them, Brownlees and Engle (2017) designed the con-
ditional capital shortfall index (SRISK), and numerous studies appeared based 
on the Vector autoregressive model-based Diebold-Yilmaz (DY) framework (DY, 
Diebold–Yilmaz, 2009; 2012; 2014). 
We can group these measures in several ways. One differentiates the price-based 
systemic risk methods from those that incorporate book values. The first includes 
the ΔCoVaR and the MES, while the second includes SRISK, the leverage ratio, 
and the CAPM beta times market capitalization (Benoit et al., 2017).
Besides that, the existing empirical literature on systemic risk can be divided into 
two broad approaches. The first measures the financial institutions’ overall sys-
temic risk in a univariate framework. These models (ΔCoVaR, MES, and SRISK) 
cannot consider all connections between the FIs in the network. The second 
group of studies focused on connections and spillovers between the FIs as a po-
tential source of systemic risk using network-related methods (Granger-causality 
and DY framework). These methods make it possible to capture the linkages on 
different levels of the network and consider the global connectivity of all system 
participants.
Of the relevant systemic risk methods, the Diebold-Yilmaz framework has sev-
eral favourable properties. First, unlike Granger causality network analysis (Bil-
lio et al., 2012), the DY framework estimates weighted connections (Diebold 
and Yilmaz, 2012). Second, ΔCoVaR (Tobias and Brunnermeier, 2016) and MES 
(Acharya et al., 2012) are related to the directional connectedness indices of Die-
bold and Yilmaz so, unlike the DY framework, they cannot track any association 
between individual firms (Diebold and Yilmaz, 2015).
In recent years, the literature has highlighted the positive implications of these 
network models. Due to its favoured attributes, the DY framework has often been 
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used to analyse the spillovers of financial institutions through stock price volatili-
ties ((Diebold és Yilmaz, 2014; Baruník és Krehlík, 2018), or the linkages between 
FIs and sovereign bonds (Alter and Beyer, 2014 and Demirer et al., 2018) or sover-
eign credit default swap (CDS) prices ((Bratis et al., 2020; Greenwood-Nimmo et 
al., 2019).
In addition, the DY framework has been applied to networks of different asset 
classes such as equities (Baruník et al., 2016), bonds (Claeys and Vasícek, 2014), 
exchange rates (Bubák et al., 2011), commodity prices (Kang et al., 2017), crypto 
currencies (Moratis, 2021), or across asset classes (Kurka, 2019; Wang et al., 2016).
Focusing on the FI network, Diebold and Yilmaz (2014) first applied the frame-
work to systemic risk modelling. They used the daily realised volatility time series 
to examine the sensitivity of the connections across major U.S. FIs. They focused 
on the four key events of GFC and illustrated the network on specific days with 
network snapshots. Diebold and Yilmaz (2015) extended this analysis by examin-
ing the spillover channels of the volatility network of major American and Eu-
ropean financial institutions that emerged during the GFC and the ESDC. They 
found the following results related to the two continent’s bank systems: prior to 
the Lehman Brothers’ collapse, realized volatility spillovers2 primarily flowed 
from U.S. financial institutions to their European counterparts. However, after 
Lehman Brothers’ bankruptcy in September 2008, the financial crisis evolved 
into a worldwide phenomenon, causing volatility spillovers and linkages across 
the Atlantic to become two-way, with a notable decrease in net spillover from the 
U.S. to Europe. Demirer et al. (2018) applied a LASSO (least absolute shrinkage 
and selection operator) estimated VAR model to extend the number of financial 
institutions investigated and analyse global bank network connectedness. They 
examined a network comprising the top 150 banks between 2003 and 2014 and 
concluded that global bank spillovers have a strong geographic component.
The empirical literature on European systemic risk modelling from a network 
perspective has become increasingly developed in recent years. One of the first 
studies by Paltalidis et al. (2015) found that the European banking sector is highly 
connected, which causes a risk of financial contagion. A few years later, Dreassi et 
al. (2018) examined the credit risk spillover based on the CDS spreads between the 
European banks and insurance companies over the GFC and ESDC. They con-
cluded that, for banks, their funding and income diversification and, for insur-
ance companies, their size and leverage play the key role in risk spillover. Shahzad 
et al. (2019) differentiate large and small banks in the network and highlight that 

2 volatility spillover: a shock in a financial institution’s volatility affects the other institution’s 
volatility
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large institutions are the transmitters of the network, and the small ones play the 
role of receiver. Besides that, the network connections depend on the market’s 
state. Using an advanced network method3, Foglia and Angelini (2020) examined 
the tail risk connections between FIs in the Eurozone. They show that risk spill-
over is more substantial during crisis periods. Besides that, they show that the 
banks are the key participants in the system. Torri et al. (2021) strengthened the 
earlier results, highlighting the strong connections between the institutions of the 
European banking sector. Borri and Di Giorgio (2021) examined the role of the 
largest European banks in the FI network, and show that larger banks contribute 
more to contagion than smaller ones. Of the European bank network studies, 
only a few had a Central and Eastern Europe (CEE) regional focus, mainly related 
to the Hungarian market (Berlinger et al., 2011; 2016; Bodnár, 2021).
Despite the large number of recent network-based systemic risk modelling stud-
ies and the diverse methods used, the deeper structure of the FI networks (analys-
ing at both micro and other aggregated levels) during crisis periods has yet to be 
investigated. Besides that, more studies that aim to identify the key participants 
of the system and analyse the dynamics of their connections and spillovers dur-
ing turbulent periods and different crises need to be carried out. It is essential 
that regulators monitor any abrupt changes in the financial network, understand 
the dynamics of the network at different levels and identify the role of the key 
participants in the system.
To address this situation, in this paper I characterise the static and dynamic vola-
tility connectedness4 of 14 European financial institutions via the DY framework 
before and during the Russo-Ukrainian War. My analysis differs from previous 
studies in its selected time period and the FIs investigated. I examine the con-
nections between the most significant and medium western European banks and 
four financial institutions from the CEE region. 
My research makes a twofold contribution to the systemic risk literature. Firstly, 
I aim to investigate the spillovers between FIs in different regions of Europe. De-
spite numerous studies analysing the volatility spillover between financial insti-
tutions in Europe, to the best of my knowledge, this is the first research focusing 
on the role of the CEE region’s financial institutions in the network. Secondly, I 
provide fresh evidence of volatility connectedness during the RUW. Although 
many papers investigated the spillovers of the bank network during different cri-
sis periods (GFC, ESDC, C19), none of them examined the dynamics of the net-
work and the key participants before and during the war.

3 TENET framework
4 volatility connectedness: the strength of the linkages in the volatility network
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This paper proceeds as follows. In Section 2, I briefly outline the Diebold-Yilmaz 
framework. I present the dataset in Section 3. In Section 4, I provide dynamic and 
static characterisations of the volatility-connectedness of the European financial 
institutions during the RUW. Finally, I conclude in Section 5.

2 DIEBOLD-YILMAZ FRAMEWORK

I use the framework devised by Diebold and Yilmaz (2014) to estimate the net-
work of the selected financial institutions. Following the seminal paper (Diebold 
and Yilmaz, 2009; 2014), the network and spillover measures are based on VAR(p) 
model coefficient and covariance matrix estimation (Sims, 1980) and its forecast 
error variance decompositions (FEVD). 
The framework is based on the concept that, for every time series of the network, 
we can calculate the forecast error variance based on the estimated VAR(p) model 
coefficient and covariance matrix. This variance is related to its own and other 
time series shocks. Due to the VAR(p) model identification, the shares of own 
and other time series’ shocks can be calculated. In the last step of the process, the 
forecast error variance decompositions can be summarized in a spillover table, 
which we refer to hereafter as the DY spillover table.
The first step of the estimation process is to specify a stationary VAR(p) model 
with J time series using the following equation:

 (1)

where Yt is a J × 1 vector of the time series, βi is an J × J autoregressive coefficient 
matrix, and lastly εt is an J × 1 vector of error terms. It has a zero mean with a 
∑ covariance matrix. The VAR(p) process is assumed to be stable and stationary, 
while the covariance matrix ∑ is needed to be positive definite with bounded larg-
est eigenvalue (Lütkepohl, 2013).
To estimate the DY framework’s most important element, the DY spillover table, 
we need to estimate the coefficient matrices β1, β2, ... βp and the error covariance 
matrix ∑ efficiently. The βi coefficient matrices reveal the temporal dependence 
between the time series and ∑ reveals the contemporaneous linkages among them 
(Diebold and Yilmaz, 2014).
The starting point for the DY framework to transform the time series in the 
VAR(p) in Eq. 1 into its vector moving average (VMA) representation using the 
Wold theorem to derive the following equation: 

 (2)
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where Ai is an J × J moving average coefficient matrix (Diebold and Yilmaz, 2012).
As Diebold and Yilmaz (2014) emphasised, the calculated moving average coef-
ficients and the estimated error covariance matrix (or its nonlinear transforma-
tions, such as impulse response functions (IRF) or forecast error variance decom-
positions (FEVD) are the keys to understanding the dynamics of the time series 
network.
FEVD allow us to calculate the fraction of the H step-ahead error variance in 
forecasting Yi (YiH) that is due to shocks to other time series such as Yj , to which 
we will hereafter refer as a spillover between Yi and Yj. Generally, in the DY 
framework the measures of spillovers between the time series are given by the 
FEVD of the VAR(p) model. Unfortunately the calculation of the FEVD requires 
orthogonal innovations, but the VAR innovations are generally contemporane-
ously correlated (Diebold and Yilmaz, 2012; 2014).
There are two widely used approaches in the early DY framework-related papers 
for deriving the variance decomposition. The first method uses the Cholesky fac-
tor orthogonalisation of the covariance matrix ∑, which generates orthogonalised 
innovations. The weakness of this decomposition is that its results in an order-
dependent FEVD (Diebold and Yilmaz, 2012).
The other approach uses the generalised VAR framework of Koop et al. (1996) 
and Pesaran and Shin (1998), which allows correlated shocks. As a result, this sec-
ond method produces an order-independent FEVD. In the empirical DY network 
studies, applying the second method is more widespread.
The generalised FEVD can be calculated in the following way:

 (3)

where σjj is the j-th diagonal element of the error term’s covariance matrix ∑, Ah 
is the moving average coefficient matrix multiplying the h-lagged shock vector 
in the Wold’s moving average representation (Eq. 2) and ei is a selection vector. 
The numerator in Eq. 3. represents the contribution of shocks in variable Yj to the 
H-step FEVD of time series Yi. The denominator is the forecast error variance of 
the time series Yi. 
Unfortunately, the sum of the contributions to the variance of the forecast er-
ror is not necessarily one because, in the general FEVD, the shock terms are not 
orthogonalised (Diebold and Yilmaz, 2012). Normalisation is therefore required, 
which we calculate in the following way:

 (4)
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The generalised FEVD is used to construct the several systemic/network-con-
nectedness measures of the DY framework (Diebold and Yilmaz (2012) and Die-
bold and Yilmaz (2014). First, the sum of directional spillovers to time series Yi 
FROM all other time series (FROM spillover index ) is defined with the 
following equation:

 (5)

Second, we are interested in the sum of the shocks transmitted by time series 
Yi TO other time series (TO spillover index ):

 (6)

The third relevant measure is the NET spillover index (Eq. 7), which calculates the 
difference between the gross transmitted (TO) and received (FROM) shocks from 
all other time series:

 (7)

Finally, at the macro level of the network analysis, the system-wide spillover index 
(SUM spillover index ) offers information about the average influence 
one time series has on all other time series, regardless of the direction, in the fol-
lowing way:

 (8)

In summary, the total spillover index is the sum of all the off-diagonal elements 
of the generalized FEVD matrix relative to the number of time series considered 
in the VAR(p) model. It summarises the measurement of how much of the FEV 
of the time series can be explained by spillovers from other time series. A large 
(small) total spillover index means that the average propagation of a shock in one 
time series to all others in the system is high (low) and, thus, the systemic risk of 
the network is high (low) (Diebold and Yilmaz, 2014).
We can further decompose the directional spillovers between two time series into 
net pairwise directional spillovers. This decomposition allows the spillover link-
ages between two specified time series to be determined. NET pairwise spillover 
index (NETP) between time series Yi and Yj is the difference between the gross 
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shocks transmitted from Yi to Yj and those transmitted from Yj to Yi, calculated 
in the following way:

 (9)

As Diebold and Yilmaz (2014) pointed out, having a positive (negative) value of 
the net pairwise directional spillovers implies that time series Yj dominates (is 
dominated by) time series Yi. 
During turbulent periods, an increase in the average pairwise spillovers (NETP) 
from one time-period to another corresponds to an increase in the total spillover 
index (SUM) of the system. In the DY empirical literature, abrupt increases in to-
tal spillover index or pairwise spillover indices are often interpreted in relation to 
systemic shocks (Diebold and Yilmaz, 2014; Greenwood-Nimmo and Tarassow, 
2022). Following Diebold and Yilmaz (2012; 2014), almost all the researchers apply 
a rolling window approach, because it is a simple and effective way to analyse the 
dynamics of the linkages between the network of time series.
In order to create a full comparison between the indicators, in my empirical 
analysis I use both macro (SUM) and aggregated micro (NET) spillover indices, 
both in a static and a dynamic way to analyse the linkages between the financial 
institutions. The block-aggregation method of Greenwood-Nimmo et al. (2016) is 
a flexible tool to extend the spillover measures from variable to any group-level 
aggregation. 

3 DATA

The data cover January 4 2021, to December 30 2022, with 521 daily observations. 
The institutions are listed in Table 1. We divide the financial institutions into 
three subgroups: big financial institutions (Big FI), medium banks (Medium FI), 
and financial institutions from the CEE region (CEE FI). My main objective is to 
study the spillover channels between the biggest financial institutions in Western 
Europe and the CEE region.
I investigate the spillovers between 10 Western European financial institutions 
from the UK (HSBC Holdings, Barclays), France (BNP, Credit Agricole), Switzer-
land (UBS), Spain (Banco Santander), Netherlands (ING Group), Italy (Intesa San 
Paolo, UniCredit) and Belgium (KBC Group). Besides that I analyse the role of the 
CEE region’s biggest financial institutions (Komercni banka – CZ, OTP Bank – 
HUN, Bank Handlowy w Warszawie – POL and BRD Groupe Société Générale 
– ROM) in the banking network.
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Table 1
Financial institutions, tickers and market caps at the end of 2021 in billion €.

Panel A: Big Financial  
Institutions Bloomberg Ticker Market Cap

HSBC Holdings HSBA 107.44
BNP Paribas BNP 74.78
UBS UBSG 54.67
Banco Santander SAN 50.20
ING Group INGA 46.23

Panel B: Medium Financial  
Institutions Bloomberg Ticker Market Cap

Credit Agricole ACA 38.88
Intesa San Paolo ISP 44.09
Barclays BARC 37.23
KBC Group KBC 31.44
UniCredit UCG 30.15

Panel C: CEE Region Financial 
Institutions Bloomberg Ticker Market Cap

Komercni banka KOMB
OTP Bank OTP
Bank Handlowy w Warszawie BHW
BRD Groupe Societe Générale BRD

Source: https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/top-
20-european-banks-by-market-cap-q4-21-68258343

The dataset consists of daily low and high prices, extracted from Bloomberg in or-
der to measure Parkinson volatility following the method of Diebold and Yilmaz 
(2012). I set H = 10 (forecast horizon) for the DY framework and p = 1 lag in the 
VAR model estimation. I use 100-day rolling window for the time-varying con-
nectedness. These are the most commonly used parameters in the empirical lit-
erature (Diebold and Yilmaz, 2014). To strengthen my results, I also analyse the 
robustness of these parameters.
In the next subsection, I apply the previously introduced DY framework to per-
form a crisis analysis of the Russo-Ukrainian War. Using a block-aggregation 
method, I examine how the CEE region’s volatility connections act as contagion 
channels during this period. Finally, I analyse the robustness of the results for the 
chosen DY framework parameters (window size, VAR lag).

https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/top-20-european-banks-by-market-cap-q4-21-68258343
https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/top-20-european-banks-by-market-cap-q4-21-68258343
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4 EMPIRICAL RESULTS

Firstly I perform a rolling-window (dynamic) analysis on the volatility network to 
investigate the dynamics of the total spillover index. Figure 1 represents the result 
with a 100-period rolling window, H = 10 forecast horizon, and p = 1 lags. The light 
grey shaded area represents a calm period in the second half of 2021, and the dark 
grey shaded represents the first 100 days of the Russo-Ukrainian War.

Figure 1
Volatility total spillover index for the network 
from 2021-06-01 to 2022-12-30.

Note: The information in the Diebold-Yilmaz network is calculated from a rolling window analysis 
with T = 100, VAR(1) estimation. Dates correspond to the end date of the windows. Vertical light gray 
(dark gray) shaded are highlighted calm(crisis) periods. 

Generally, the volatility total spillover index (TSI) ranges from 55 to 65%. Howev-
er, in the middle of the examined period, the TSI index peaks almost immediately 
after the Russian invasion of Ukraine (2022-02-24). This peak is sustained in the 
first 100 days of the war after the total spillover index sharply declines to the origi-
nal level of the index. Based on Figure 1, I can conclude the following: if a shock 
greater than a certain threshold hits the financial network, it becomes overheated, 
and strong connections appear in the system temporarily. Figure 1 shows evi-
dence of a structural change in the banking network during the Russo-Ukrainian 
War. These results align with the earlier network-based empirical literature on 
the financial markets and strengthens the results of Shahzad et al. (2019).

Volatility TSI

01-Jun-202101-Jun-2021 01-Sep-202101-Sep-2021 01-Dec-202101-Dec-2021 01-Mar-202101-Mar-2021 01-Jun-202101-Jun-2021 01-Sep-202101-Sep-2021 01-Dec-202101-Dec-2021
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To better understand the network, I aggregate the spillover table within and be-
tween the groups (Big FI, Medium FI, CEE FI), and calculate the aggregated net 
spillover indices using a rolling-sample analysis. Figure 2. represents the result 
with a 100-period rolling window, H = 10 forecast horizon, and p = 1 lags. The light 
grey shaded area represents a calm period in the second half of 2021, and the dark 
grey shaded area represents the first 100 days of the Russo-Ukrainian War. Solid, 
dashed, and dotted lines illustrate the group-aggregated net spillover indices of 
the Big, medium, and CEE region financial institutions. 
In general, the net spillover index for the Big and Medium groups is positive, 
meaning they are the network’s risk transmitter5 participants, and the financial 
institutions of the CEE group play a shock receiver role (the CEE NET index is 
always negative). However, the indices vary during the examined period. The net 
spillover index for the CEE region has the largest volatility, but we can find abrupt 
changes in the other two net spillover indexes, mostly in turbulent times. These 
results supports the findings of Borri and Di Giorgio (2021).

Figure 2
Volatility group-aggregated net spillover index for the network  
from 2021-06-01 to 2022-12-30.

Note: The information in the Diebold-Yilmaz network is calculated from a rolling window analysis 
with T = 100, VAR(1) estimation. Dates correspond to the end date of the windows. Vertical light gray 
(dark gray) shaded are highlighted calm(crisis) periods.

5 risk transmitter: NET value is positive

Big FI NET SI 
Medium FI NET SI
CEE FI NET SI

01-Jun-202101-Jun-2021 01-Sep-202101-Sep-2021 01-Dec-202101-Dec-2021 01-Mar-202101-Mar-2021 01-Jun-202101-Jun-2021 01-Sep-202101-Sep-2021 01-Dec-202101-Dec-2021
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To compare a calm period before the invasion and the first four months of the 
war, I calculate the aggregated spillover table for two 100-day time periods (be-
tween 2021-01-04 and 2021-05-21 for the calm period and between 2022-02-24 and 
2022-07-13 for the war). Table 2 and Table 3 show the results; information for both 
tables is calculated from a VAR(1) estimation.

Table 2
Group aggregated spillover table with FROM, TO and NET spillover indices 
for the network from 2021-01-04 to 2021-05-21

Big FI Medium FI CEE FI FROM

Big FI 57.86 38.99 3.16 42.14
Medium FI 38.18 57.77 4.05 42.23
CEE FI 10.40 11.66 77.94 22.06
TO 48.58 50.65 7.2 106.43
NET 6.43 8.42 –14.85 0

Note: The information for the Diebold-Yilmaz network is calculated from a T = 100, VAR(1) esti-
mation.

Table 2 and Table 3 strengthen the results of Figure 2. After the Russian invasion 
on 2022-02-24, the network changed; not only on the macro level but also in the 
deeper structure. All the net spillover indices increased in absolute terms, and the 
financial institutions in the CEE region play the key role - as risk receivers6 - in the 
network. This information can be important for regulators, who are monitoring 
the financial system on a daily basis.

Table3
Group aggregated spillover table with FROM, TO and NET spillover indices 
for the network from 2022-02-24 to 2022-07-13

Big FI Medium FI CEE FI FROM
Big FI 54.03 37.02 8.95 45.97
Medium FI 39.03 51.11 9.86 48.89
CEE FI 25.25 23.99 50.76 49.24
TO 64.28 61.01 18.81 144.10
NET 18.31 12.11 –30.43 0

Note: The information for the Diebold-Yilmaz network is calculated from a T = 100, VAR(1) estimation.

6 risk receiver: NET value is negative 
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To check the sensitivity of the results to the window size, I calculate the financial 
network with 50-day and 200-day windows as well as the selected calm and war 
periods. Table 4 shows that volatility connectedness results are not sensitive to 
window size.

Table 4
Robustness check of the group aggregated net spillover indices  
with 50-day, 100-day and 200-day windows

Calm period

First Day Last Day Window  
size

Big  
FI NET 

Medium 
FI NET

CEE  
FI NET

2021-01-04 2021-03-12 50 5.96 10.73 –16.7
2021-01-04 2021-05-21 100 6.43 8.42 –14.85
2021-01-04 2021-10-08 200 10.31 4.43 –14.74

Russo-Ukrainian war

First Day Last Day Window  
size

Big  
FI NET 

Medium 
FI NET

CEE  
FI NET

2022-02-24 2022-05-04 50 24.68 12.02 –36.7
2022-02-24 2022-07-13 100 18.31 12.11 –30.43
2022-02-24 2022-11-30 200 10.74 13.18 –23.92

Note: The information for the Diebold-Yilmaz network is calculated from a T = 100, VAR(1) estimation.

Besides that, to check the sensitivity of the results to the lag selection of the 
VAR(p) model, I calculate the financial network with a VAR(2) model as well. 
Table 5 shows that volatility-connectedness results are not sensitive to the VAR(p) 
model lag parameter.
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Table 5
Robustness check of the group aggregated net spillover indices with VAR(1) 
and VAR(2) models

Calm period

First Day Last Day VAR lag Big  
FI NET 

Medium  
FI NET

CEE  
FI NET

2021-01-04 2021-05-21 1 6.43 8.42 –14.85
2021-01-04 2021-05-21 2 5.57 8.12 –13.69

Russo-Ukrainian war

First Day Last Day VAR lag Big  
FI NET 

Medium  
FI NET

CEE  
FI NET

2022-02-24 2022-07-13 1 18.31 12.11 –30.43
2022-02-24 2022-07-13 2 16.32 11.17 27.49

Note: The information for the Diebold-Yilmaz networks is calculated from a 100-day window.

At the end of this section, I conclude that the extended Diebold-Yilmaz frame-
work is a robust, powerful tool for undertaking crisis analysis and can identify the 
key groups of financial institutions and contagion channels. Similar to the earlier 
empirical literature, large banks play a critical role in volatility risk transmission 
in calm periods in my analysis. I complete this with a new finding, because finan-
cial institutions from the CEE region were the key participants in the network 
during the first 100 days of the Russo-Ukrainian war. 
Despite the several advantages of the original Diebold-Yilmaz framework (Die-
bold and Yilmaz, 2014), it has a shortcoming, too. The approach only captures the 
linear relationship between the time series due to the VAR model concept. If re-
searchers assume nonlinear linkages between the financial institutions, they can 
apply the TVP-VAR version of the framework (Antonakakis et al., 2020), which 
handles nonlinear relations using time-varying parameter estimation.
My results are relevant for regulators as they provide insights into the behaviour 
of the European banking network during turbulent and tranquil periods. My 
findings related to the financial institutions from the CEE region during crisis 
periods can be important for identifying European SIFIs.
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5 CONCLUSION

This paper examined dynamic and static volatility spillover between 14 European 
banks over the last two years, focusing on the Russo-Ukrainian war. For this pur-
pose, I applied a network-based analysis. To analyse the role of the smaller finan-
cial institutions in the network, I included four banks from the CEE region. My 
results provide an essential insight into the structure of the European banking 
system during calm and turbulent periods. Both the static and dynamic analy-
ses highlight that the network is highly interconnected. I find that the volatil-
ity connectedness of the system reaches its maximum at the time of war. In my 
examined period, big and medium financial institutions from Western Europe 
play a shock transmitter role, while CEE region banks play a receiver role. These 
institutions were the key participants in the network during the first 100 days of 
the Russo-Ukrainian war, as the net spillover index decreased during this period. 
The study on the impact of the Russo-Ukrainian war on the banking network is 
still at an early stage. My results suggest considering the banking network’s micro 
and group-aggregated level volatility connectedness in building an early-warning 
system to detect troubled financial institutions.
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