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preface

The 28th issue of the ACCF Topics in Corporate Finance series is dedicated to two 
key public policy issues in finance: one focuses on how to contain highly leveraged 
financial structures in the economy, the other on the fintech revolution in financial 
services, and the challenges for banks and policymakers that it may entail.

The first contribution by Rolef de Weijs (Professor of Insolvency Law at the Uni-
versity of Amsterdam) and Aart Jonkers (Assistant Professor at the University of 
Amsterdam Law School) focuses on how to contain financial leverage in Leveraged 
Buy Outs (LBOs), but also in firms in general. Their basic premise is that limitations 
on borrowing are needed not only to prevent excessive leverage with its associated 
(societal) costs, but also to prevent wealth transfers from uncompensated debtors 
to shareholders. And all this should not stand in the way of legitimate borrowing to 
finance investment and the operations of the firm. They discuss several approaches in 
detail, and come to a very interesting discussion when comparing them.

In the second contribution, the ECB economists, Peter Hoffmann, Luc Laeven 
and Lev Ratnovski, together with Arnoud Boot, discuss technological change in the 
financial sector – the emergence of fintech and bigtech (Google, etc.) – and the con-
sequences of that for banks and the challenges that it poses for policymakers. Key 
distinctions are made between innovations in information (data collection and pro-
cessing) and communication (relationships and distribution). The authors point to 
more recent innovations, such as the combination of data abundance and artificial 
intelligence, and the rise of digital platforms, that fundamentally change the land-
scape. In particular, the authors argue that the rise of new communication channels 
can lead to the vertical and horizontal disintegration of the traditional bank business 
model: specialized providers of financial services that chip away activities, and plat-
forms that interject themselves between banks and customers. They discuss limita-
tions to these challenges, and the resulting policy implications.

As Amsterdam Center for Corporate Finance, we hope that you enjoy reading this 
contribution to the Topics in Corporate Finance series, and that it may help foster a 
healthy public debate on these important issues. 

Arnoud W.A. Boot
Director ACCF 

December 2020
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1 speed limitations for the financial sector: 
three ways to take leveraged finance and 
its risks seriously1

Rolef de Weijs and Aart Jonkers

1.1 introduction

In 2019, the year prior to the global outbreak of Covid-19, the global economy was facing 
record high debt levels.2 The IMF made strong and repeated calls for a global delever-
aging of the economy.3 In most legal systems, there are however few legal boundaries in 
place to prevent high leverage of companies. In fact, legal concepts including limited 
liability for shareholders and security rights for financiers provide the basic building 
blocks for frequently used transactions that increase leverage, such as Dividend Recaps 
and Leveraged Buy Outs (LBOs). Tax deductibility of interest payments further incen-
tivizes leveraged structures.4 The forces of the current ultra-low interest environment 
seems to push leverage to higher levels, which even seems to make Wall Street worried.5

1 We would like to thank J.A. de Vries, W. Peelen and N. Kuil for their feedback and comments on a 
draft of this paper. We also like to thank A. Tavakolnia for his research assistance. All mistakes and 
errors are the authors’ own.

2 Tappe (2020): “The world’s already huge debt load smashed the record for the highest debt-to-GDP 
ratio before 2019 was even over. In fact, it broke that record in the first nine months of last year. Glo-
bal debt, which comprises borrowings from households, governments and companies, grew by $9 
trillion to nearly $253 trillion during that period, according to the Institute of International Finance. 
That puts the global debt-to-GDP ratio at 322%, narrowly surpassing 2016 as the highest level on 
record.”

3 IMF Fiscal Monitor (2016), p. 1, with its plea to deleverage the economy: “High private debt not 
only increases the likelihood of a financial crisis but can also hamper growth even in its absence, as 
highly indebted borrowers eventually decrease their consumption and investment.”

4 Proposals to limit this effect are being developed and implemented. See e.g. the Anti-Tax avoidance 
Directive (ATAD) which provides in article 3 ATAD for a maximum tax deductibility (see further 
section 1.5 below). As the law is now, following implementation of the Anti-Tax avoidance, there are 
only some limits in place to tax deductibility, thereby in no way abolishing the tax incentive for debt 
finance. See for the problematic nature of tax law itself providing incentives to finance with debt the 
Action Plan on Building a Capital Markets Union: “Differences in the tax treatment of various financial 
instruments may impede efficient capital market financing. The preferential tax treatment of debt, resulting 
from the deductibility of interest rate payments, is at the expense of other financial instruments, in particular 
equity. Addressing this tax bias would encourage more equity investments and create a stronger equity base 
in companies. Also, there are obvious benefits in terms of financial stability, as companies with a stronger 
capital base would be less vulnerable to shocks.” See Communication 2015/468 from the Commission to 
the European Parliament, the Council, the European Economic and Social Committee and the Com-
mittee of the Regions of 30 September 2015, Action Plan on Building a Capital Markets Union.

5 See Wigglesworth (2019).



Rolef de Weijs and Aart Jonkers

2

In this paper, we present a preliminary investigation of legal options to limit highly lev-
eraged structures. Our intuition is to look for options that tackle the incentive to design 
highly leveraged structures at the core with measures that work ex ante. Such measures 
should force the main parties at the table in leverage increasing transactions to internal-
ize the increased risk involved. In as far as there are boundaries currently in place, these 
boundaries mostly only work ex post, usually as tort liability or transaction avoidance 
rules. The inherent problem with such measures is that they usually rely on the question 
whether the parties involved, such as the shareholders (under veil piercing) and banks 
(under lenders’ liabilities or transaction avoidance), acted with a high foreseeability of 
the company becoming insolvent as a result of an LBO or a Dividend Recap. This will 
be difficult to prove and these parties themselves can all too easily argue that they would 
not have entered into the transaction if the threat of insolvency was that clear. Also, 
without clear foreseeability of financial problems, highly leveraged structures externalize 
risk to parties without a seat at the negotiations table and may create risk by deepening a 
financial crisis. That the current ex post rules pose few barriers is exemplified by the fact 
that highly leveraged structures are rife. What can be done?6 

We consider three possible strategies: 
– Reintroduce and enforce financial assistance prohibition, preventing companies 

to pay for their own takeover (section 1.3);
– Introduce partial priority, forcing secured lenders in part into an unsecured posi-

tion, thereby internalizing the risks related to leveraged lending (section 1.4);
– Introduce general leverage caps in terms of Net Debt/EBITDA for secured lend-

ing (section 1.5). 

We emphasize this is a preliminary investigation into possible measures. At this stage, 
we do not make the case that these measures should indeed be implemented. We 
hope to start a debate on implementing new measures against overleverage. We, as 
legal scholars, therefore phrase this as an open question towards the finance commu-
nity. What could workable measures limiting excessive leverage look like?

6 In this work we build upon our previous work on the intersections of law and finance and more 
specifically on secured credit. Parts of the paper are repetition of R.J. de Weijs, ‘Secured credit and 
partial priority: Corporate finance as a creation or an externalisation practice?’, European Property 
Law Journal, 7(1), 63-107 and A.L. Jonkers, ‘Het is tijd voor wat minder zekerheid’, Ins Updates 2016. 
We also had the privilege to supervise theses on the topic of private law limitations on leverage. 
Here we would like to single out the work of Niels Kuil (N. Kuil, ‘De Leveraged Buy Out, Over 
risicoafwenteling op en compensatie voor ongesecureerde crediteuren’, final thesis UvA 2020), who 
did excellent work on developing different approaches to how a leverage related carve out rule would 
need to work in order to not be over- or under-encompassing. And also Wijnand Peelen (W. Peelen, 
‘Revising the Dutch financial assistance prohibition: a legal proposal to restrain the negative externalities 
of leveraged buyouts’, final thesis UvA 2019), who worked out in detail possible legal rules of how a 
leverage cap would work. See for references to their work section 1.5 below.
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The structure of this paper is as follows. First, we briefly discuss the phenomenon of 
leveraged finance and the role of security rights in leveraged finance (section 1.2). This 
is followed by a discussion of the three strategies, chiefly targeting the secured posi-
tion of secured lenders (section 1.3, section 1.4 and section 1.5). Subsequently, section 
1.6 compares the relative strengths and weaknesses of the strategies presented and 
addresses the question to which extent the different strategies could provide a sensible 
filter in fostering credit, leading to investments while reducing lending used primarily 
to lever up. Section 1.7 contains the conclusions.

For ease of reference, we will refer to secured lenders simply as banks. Further-
more, some of the analyses will be overly lengthy or simply superfluous for the finance 
community. For a measure to work, lawyers will need to be able to apply them. Some 
additional space has been included to explain the possible working of the different 
measures to lawyers, ourselves included.7

1.2 leveraged finance and security rights

One of the reasons for a company taking on debt is that the shareholders can increase 
their return on the equity invested, i.e., Return on Equity or ‘ROE’. This is referred to 
as leveraged finance. In the case of leveraged finance, the company is being financed 
with little shareholder money but significant money from creditors in the form of debt. 
The more debt taken on by the company, the higher the leverage of that company. Lev-
erage amplifies the ROE when the company is profitable, but in principle makes the 
company less resilient in a downturn as the debts will still have to be serviced.

High leverage is only possible if someone is willing to extend credit. Security 
rights over the debtor’s assets play a key role as they protect the lender. Security rights 
shift credit risk from the secured creditor to unsecured creditors. A large and incon-
clusive debate has evolved over the last few decades around the question whether this 
is fair or efficient.8 We will not repeat this debate here. Here we will focus instead 
on the conceptual different uses of secured credit and how the leverage markets have 
developed over the past decade. 

7 Here we also use the Financial Mindmap, developed by JBR Institute and Joost de Vries. De Vries 
has provided the visuals for this research paper. He is not a co-author of this paper. Descriptive parts 
of this research paper as to company valuation, Net Debt and EBITDA(multiples) build upon and 
are derived from previous joint work, De Vries and De Weijs, 2020, p. 37-74.

8 See for an overview McCormack (2004). For short references to both the efficiency and fairness 
debates see also D’Onfro, 2018, p. 1370-1371.
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1.2.1 Distinction as to Use of Secured Finance: From Investment to LBOs  
and Dividend Recaps

At their best, security rights foster the financing of investments and value-creating 
activities. The most straightforward type of credit, and the credit that best fits the 
underlying justification of security rights,9 is credit that allows a company to invest in 
assets used for production or to provide working capital finance. Much of the secured 
credit extended is however not used as such directly.

Large amounts of secured credit are employed to allow for distributions to share-
holders and to increase leverage. In the balance sheet, equity is simply replaced by 
secured debt. There are two main versions of this phenomenon: Leveraged Buy Outs 
and Dividend Recapitalizations.

LBOs are a specific form of transfer of ownership of the company.10 The company 
to be acquired is usually referred to as the Target Company. A key feature of any LBO 
is that the acquisition of the Target Company by the new shareholder from the old 
shareholder is to a large extent financed by borrowing money, therefore by means of 
debt. The burden of repaying this debt and its related interest payments is however not 
borne at the level of the new shareholder, but at the level of the Target Company itself. 

There are four basic steps in an LBO transaction: 
– The new shareholder buys the shares in the Target Company from the old share-

holder. The new shareholder is typically a Special Purpose Vehicle (SPV).
– The Target Company borrows money from a bank providing security rights on 

its assets. Although the SPV can also be liable for the debt, the SPV will have no 
assets other than the shares in the Target Company. If the Target Company cannot 
make the payments to the bank, there is no real recourse against the SPV either, 
since the shares held by the SPV will not represent any significant value. So eco-
nomically, the most relevant counterparty for the banks is the Target Company.

– The money now available at the level of the Target Company flows upstream to 
the new shareholder, the SPV. This can be done either as a dividend payment or 
as an upstream loan. In the case of a loan, the loan will usually be repaid not by 
making actual payments, but by means of set-off with future dividends.

– The money now available at the level of the SPV as the new shareholder is used to 
pay the old shareholder for the purchase of the shares in the Target Company. The 

9 See UNCITRAL, Legislative Guide, 2010, p. 2: “The Guide is based on the premise that sound 
secured transactions laws can have significant economic benefits for States that adopt them, inclu-
ding attracting credit from domestic and foreign lenders and other credit providers, promoting the 
development and growth of domestic businesses (in particular small and medium-sized enterprises) 
and generally increasing trade.”

10 As for a more extensive discussion about both the structure of an LBO and the market developments 
going back to 1980, see Barneveld (2014).
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purchase price is for the larger part formed by the upstream liquidity. Part of the 
purchase for the shares will, however, still be provided by the new shareholder.11

The process of an LBO and how it affects the balance sheet of the Target, can be 
visualized by using the Financial Mindmap (see Figure 1). The Financial Mindmap 
depicts the different position in the capital structures by using colours and by using 
the relative size to show the relative positions. Equity is depicted by the blue block. 
Red is used to refer to interest bearing debt and is assumed to also be secured. The 
orange block is used to refer to non-interest bearing debt which is assumed to be 
unsecured. The parties making up this orange block consist among others of trade 
creditors. It should be noted that the Financial Mindmap adopts a corporate finance 
view of the balance sheet with its distinction between interest bearing debt and non-
interest bearing debt, rather than the accounting view with its distinction between 
long-term and short-term debt. The balance sheet of the Target Company changes 
as follows. Prior to an LBO, the company will have a reasonably solid solvency ratio.

Figure 1: Balance of Target Prior to LBO

As part of the LBO transaction, the Target Company will borrow as much as possible, 
see Figure 2. Momentarily the asset side therefore increases with cash.

11 See Ginsberg, Burgess, Czerwonka and Caldwel, 2011, footnote 15, quoting different literature that 
places the relative part of debt finance at 70% or stating that LBOs are typically financed with 60 to 
90% debt.
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Figure 2: Balance Target after Obtaining LBO Credit

The cash will, however, be used to make a dividend payment to its new shareholder, 
which in turn will use it to pay the old shareholder. Cash and equity are thereby 
reduced with the same amount (see Figure 3).

Figure 3: Balance Target after Completion LBO

During the LBO process, the bank debt has increased from €350 to €550. Upon 
completing the LBO, the Target Company will have taken on significantly more debt 
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without any matching investments on its asset side.12 The Target Company, once 
taken over, is burdened with debt, and the leverage of the Target Company has gone 
up. Equity has gone down from €250 to €50.

Dividend recapitalizations are another method to return money to shareholders 
using high leverage. If the company has good assets and positive equity but no free 
cash, it can attract a loan to acquire cash and use the cash to make a dividend pay-
ment. When banks lend money in order to finance a dividend recapitalization, they 
normally do so on a secured basis.

Dividend recapitalizations are also an alternative exit strategy for private equity 
after a buy-out. The preferred exit strategy will usually be to sell the Target Company, 
either through an IPO or to another investor.13 However, if the company cannot 
readily be sold, taking out equity by means of dividend payments can be seen as an 
alternative and partial exit. 

In case of LBOs and dividend recapitalizations, there is a clear, direct relation-
ship between lending money and making payments to shareholders. The company 
borrows money for the sole purpose of paying out money to its shareholders. The 
effects of secured credit on facilitating leverage are not limited to such clear transac-
tions where ‘debt-in’, matches ‘equity-out’ exactly. The process will normally be more 
diffuse, where the company has attracted secured debt and will later make dividend 
payments or conduct a share repurchase.14

12 In case the up-streaming of the cash occurred by way of an upstream loan, the asset side would 
increase. The loan is problematic, however, since it is a loan against the shareholder. Such loans are 
commonly not repaid, but instead reduced by means of set-off with future dividend payments. In 
case the target company would become insolvent, the company would have a claim against its pa-
rent which in case of being an SPV has no other assets than assets in the insolvent Target Company. 
Article 25 of the Second Company Law Directive provides that the Target Company ‘shall include, 
among the liabilities in the balance sheet, a reserve, unavailable for distribution, of the amount of 
the aggregate financial assistance.’ The Second Company Law Directive is, however, only applicable 
to public companies.

13 See on the interconnectedness of the popularity of dividend recaps and the lack of another exit 
strategy at the end of 2012, Philips and Hope (2012): “Private equity firms remain focused on generat-
ing liquidity for limited partners that have seen relatively few liquidity events since the beginning of the 
financial crisis. Both IPO markets and M&A markets remain relatively stagnant in the current, uncertain 
economic environment. According to Standard & Poor’s, there have been only 14 IPOs of PE-backed com-
panies thus far in 2012, and 29 sponsor-to-sponsor M&A transactions. On the other hand, there have been 
44 dividend recap deals through which the financial sponsors have recouped approximately two-thirds of 
their original capital commitment to the business, on average.”

14 See specifically on share repurchases, Lahart (2016). He writes: “U.S. companies went on a borrow-
ing binge in recent years. Nonfinancial corporations owed $8 trillion in debt in last year’s third quarter, 
according to the Federal Reserve, up from $6.6 trillion three years earlier. (..) The negative: Rather than 
investing the funds they raised back into their businesses, companies in many cases bought back stock 
instead.”
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1.2.2 Development of Leveraged Finance

A global multi-billion dollar market15 and industry has developed around LBOs, rely-
ing heavily on the use of security rights. See for a development of leveraged finance 
and the EBITDA multiples in the US, Figure 4.

Figure 4: Share of US Leveraged Buyout Market, By Leverage Level

Figure 4 shows the outstanding debt as a multiple of the company’s EBITDA.16 The 
Bain & Company Report (2020) provides the following warning: 

“Leveraged debt to grow as a share of overall debt. Deals with debt multiples higher than 
six times earnings before interest, taxes, depreciation and amortization (EBITDA) rose 
to more than 75% of the total. That comes in stark contrast to the years following the 
global financial crisis, when their share did not exceed 25%. The true leverage of many 
deals may be even greater, as banks commonly allow borrowers to calculate multiples 
based on projected earnings instead of actual results.”17

15 The total number of private equity buy out deals in 2015 and 2016 amounted to over 3915 and 3986 
deals worldwide with a total value of USD 423 billion and USD 319 billion respectively. See Ligte-
rink e.a. (2017), with references to Preqin Quarterly Private Equity Update 2016. The data in the 
report as to 2016 is limited to Q1-3. From the Preqin database the numbers over the full year have 
been retrieved.

16 See on artificial inflation of EBITDA, Badawi and de Fontenay (2019).
17 Taken from Bain & Company (2020).

Source: Bain & Company (2020).
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Modigliani and Miller (1988) famously argued that in a perfect world (or at least 
a highly stylized world) finance does not matter. Since finance obviously matters, 
Miller explicitly advised to use the theorem the other way around, namely to look for 
the imperfections and wealth transfers if it becomes clear that finance does matter. 
Here we already see one of the problematic aspects of leveraged finance, namely the 
risk externalization to other creditors. Miller wrote the following in 1988: 

“Even in a no-tax world the “no gain from leverage” implication of the original MM 
invariance proposition might fail if the new debt was not made junior in status to the 
old, if the old bond covenant was “open ended,” as many still are, and if the new bonds 
were issued under it. Assuming no change in the underlying earning power from the 
recapitalization, the original creditors would then find the value of their claim diluted. 
The benefits of this dilution of the old bondholders accrue, of course, to the stockhold-
ers, which is why it has often been labelled ‘theft’, particularly by the adversely affected 
bondholders. Finance specialists prefer the less emotionally charged term “uncompen-
sated wealth transfer.”18 

It is clear that gains made within the Private Equity industry are in part attribut-
able to externalization. Ligterink et al. (2017) find that attribution studies show that 
approximately 50% of the earnings need to be attributed to leverage itself and not to 
improvement of operations or selection.19 With such use, security rights are at risk of 
developing into a tool to transfer value from non-adjusting creditors to shareholders, 
instead of supporting investment.

One can also analyze the effects of secured lending at a macro-economic level. 
In an immature economy, with low debt levels, providing additional credit increases 
growth. At low levels, finance is not simply a by-product of the development process, 
but actually an engine propelling growth.20 At a certain level, the opposite happens. 
Too much credit can have a negative impact on growth.21 Cecchetti and Kharroubi 
(2012) address this point: 

“(...) as is the case with many things in life, with finance you can have too much of a 
good thing. That is, at low levels, a larger financial system goes hand in hand with higher 
productivity growth. But there comes a point – one which many advanced economies 
passed long ago – where more banking and more credit are associated with lower growth.”

18 Miller, 1988, p. 99-120.
19 See Ligterink, Martin & Boot, 2017, p. 238.
20 See Cecchetti en Kharroubi, 2012, p.1. See for a plea for a step away from full priority on the basis 

here of Jonkers (2016).
21 See Arcand, Berkes and Panizza (2012). They write: “In particular, our results show that the marginal 

effect of financial depth on output growth becomes negative when credit to the private sector reaches 80-
100% of GDP.”
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High debt levels, also without a financial crisis, can become counterproductive and 
form a break or a drain on the economic development. The IMF (2016) has also 
warned against the risks of high debt levels and is calling for a general deleveraging 
precisely for the reason that high leverage creates a drag on the economy.22

In short, security rights play a key role in high leverage structures such as LBOs. 
In most cases, the new credit attracted is secured with security rights at the company 
level, whereas the liquidity flows to the shareholder. This practice can and has been 
questioned from both a microeconomic and macroeconomic perspective. Such use of 
security rights is difficult to reconcile with the basic justification of the law providing 
for the institute of security rights to foster investments and growth.23

All criticism we direct at leveraged lending is not directed at the persons or even 
the institutions in the lending industry. It is directed at the legislatures creating an 
environment where lending will continue until the music stops and thereby making a 
repeated pattern of bust and boom inevitable. If deleveraging the economy is a policy 
goal, as the IMF calls for, an interesting and possibly most effective way to limit lever-
age is at the source. By back tracing the stream of money, this source is easily estab-
lished as the bank loan. The incentive to provide such loans can be subdued through 
targeting security rights for such loans. The next three paragraphs discuss three such 
alternatives.

1.3 strategy 1: re-introduce financial assistance prohibitions

The traditional European approach to protect creditors against distribution to share-
holders is through capital maintenance rules and a related ban on the company giving 
financial assistance to a third party for the purchase of the shares of the company. 
This approach originates in 19th century England. The idea was apparently that, in 
exchange for limited liability, shareholders bring together a certain amount of capital 
to which the creditors can look forward for the satisfaction of their claims.24 A profit 
could be distributed, but the initial capital should not be distributed as that would 
defraud creditors.25 Efforts to circumvent these rules were suspect, thus rules crack-
ing down on financial assistance for the acquisition of the company’s own shares by a 
third party were shaped.26

From 1976 onwards, the EU adopted this model for the regulation of public com-

22 See IMF Fiscal Monitor, 2016, p. 1, with its plea to deleverage the economy: “High private debt not 
only increases the likelihood of a financial crisis but can also hamper growth even in its absence, as highly 
indebted borrowers eventually decrease their consumption and investment.”

23 See for a discussion of the justification of security rights from a different angle also D’Onfro (2018).
24 King, 2007, p.28.
25 King, 2007, p.28.
26 King, 2007, p. 28; Ferran and Ho, 2014, p. 234-236.
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panies. Article 6 of the Second Company Law Directive27 stipulates a minimum capi-
tal of €25.000 for public companies. Article 17 of the Directive forbids distributions if 
as a result the capital would become ‘lower than the amount of the subscribed capital 
plus those reserves which may not be distributed under the law or the statutes’.

Initially (until 2006) the Second Company Law Directive also featured a broad 
ban on public companies (in the Netherlands N.V.’s) giving financial assistance for 
the acquisition of its own shares by a third party. Like in the UK, the idea was that this 
would prevent circumvention of the capital maintenance rules. Financial assistance 
describes a setting in which a Target Company would take on liability or would put 
up security to help pay for its own take over. The most straightforward setting could 
be found in an LBO as discussed above. The target would offer ‘financial assistance’ 
if the new shareholder borrows money from the bank in order to pay the purchase 
price of the shares to the old shareholder with the assets of the Target as collateral for 
the bank. Instead of the new shareholder pledging its own assets, it is the Target that 
pledges its assets such as machines and inventory to the bank. The assistance provided 
can take on different forms, including gifts or a loan, but most straight forward would 
be granting a security right for a loan extended by a bank to the acquirer of the shares. 

Some Member States extended the capital maintenance rules and financial assis-
tance prohibition to private companies (in the Netherlands B.V.’s), even though the 
Second Company Law Directive does not command this. This was the case for the 
Netherlands and the UK, but they have since abolished these rules for private com-
panies in line with a broad European trend to ease requirements for incorporation 
and capital maintenance and move more towards the US model of ex post creditor 
protection.28 US law has never featured a ban on financial assistance. 

In 2006, the EU Second Company Law Directive was amended. Member States 
are now allowed to permit financial assistance also for public companies, but only 
under strict conditions. These conditions are currently stipulated in art. 25 of the 
Directive (recast) 29 and include the following tests: (1) fair market conditions; (2) 
creditworthiness of recipient of assistance; (3) shareholder approval for assistance; 

27 See Second Council Directive 77/91/EEC of 13 December 1976 on coordination of safeguards which, 
for the protection of the interests of members and others, are required by Member States of com-
panies within the meaning of the second paragraph of Article 58 of the Treaty, in respect of the 
formation of public limited liability companies and the maintenance and alteration of their capital, 
with a view to making such safeguards equivalent.

28 See Hooft, 2011, p. 157-158. See on the distinction between ex ante and ex post regulation also Kuh-
ner, 2006, p. 341-364; See also Barneveld, 2016, p. 84-85. See on the change in Dutch law Beckers, 
2014, p. 117-127.

29 Directive 2012/30/EU, 25 October 2012 on Coordination of safeguards which, for the protection of 
the interests of members and others, are required by Member States of companies within the me-
aning of the second paragraph of Article 54 of the Treaty on the Functioning of the European Union, 
in respect of the formation of public limited liability companies and the maintenance and alteration 
of their capital, with a view to making such safeguards equivalent (Recast).
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(4) mandatory report by directors explaining the transaction; and (5) a balance sheet 
test.30 Some Member states have eased their national laws accordingly, others have 
not so far.31 According to some, the conditions in the Directive are still a serious con-
straint to financial assistance in practice as the conditions are viewed as onerous and 
time consuming.32

In as far as financial assistance rules featured a broad ban on the company granting 
security for loans to a buyer of the shares in that company, Leveraged Buy-Out trans-
actions were somewhat obstructed. The extent to which such transactions are indeed 
obstructed depends on the way the ban is formulated and enforced. For example, the 
Dutch Supreme Court has held that the ban did not extend to giving security for a 
bank loan to the Target company itself, even if the proceeds from the loan are directly 
used to make a dividend payment to the buyer of the shares.33 In this reasoning, 
although securities rights granted by the Target for a bank loan granted to the share-
holder would fall under the ban on financial assistance, a similar secured bank loan 
extended to the Target itself was not covered by the ban, even if the money would 
immediately leave the Target as a dividend in order to enable the new shareholder 
to pay the old shareholder. Since this detour was allowed, the pattern as described 
above in the different steps of an LBO developed. The ban thus became easy to 
circumvent,34 which may also have been the prelude to the removal of the ban for 
closely held companies in the Netherlands. 

Financial assistance bans have been heavily criticized as ineffective and burden-
some.35 Firstly, critics point to the fact that lawyers have usually been able to cir-
cumvent financial assistance rules. Enriques (2006) takes a very critical approach to 
the former ban on financial assistance in the Second Company Law Directive and 
describes it as “perhaps the most telling example of an avoidable EC company law 
rule”.36 He points out that the sheer volume of the LBO market shows the rules are 
heavily circumvented.37 Of course, one could question whether this is an inherent 
problem with a financial assistance ban or simply shows an unwillingness of courts 
to apply it strictly, because of a lively LBO market. Another line of criticism views 
financial assistance rules as too narrow in the sense that only assistance for the pur-
chase of the shares of the company is targeted, whereas creditors can also be preju-
diced by assistance in the form of for example security rights or guarantees for other 

30 See also Hooft, 2011, p. 159.
31 See Hooft, 2011, p. 159.
32 See Ferran and Ho, 2014, p. 233 and the references given there.
33 Dutch Supreme Court (Muller q.q./Rabobank); see on the circumvention of financial assistance 

bans in the Netherlands also Beckers, 2014, p. 117-127.
34 Barneveld, 2016, p. 84-85.
35 See for example Ferran, 2004, p. 240-243.
36 Enriques, 2006, p. 39.
37 See also Ferran and Ho, 2014, p. 238.
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transactions.38 Yet another line of criticism is that financial assistance bans are often 
too broad by forbidding all kinds of transactions that do not actually prejudice credi-
tors.39 Lastly and closely related to the above, according to some commentators finan-
cial assistance rules mainly seem to lead to high costs in lawyers’ and accountants’ 
fees, without having much substantive effect. Ferran (2004) points out:

“The law on financial assistance is notorious for being riddled with costly uncertainty, 
which results in the corporate sector spending a large amount each year for legal advice 
on its potential impact on transactions.”40

Enriques & Macey (2001) make the same point in relation to capital maintenance 
rules generally:

“We believe that certain interest groups with more influence in Europe than in the 
United States benefit significantly from the legal capital rules, despite their inefficiency. 
(…) Two other interest groups that clearly benefit (…) are accountants (…) and law-
yers (who must guide through the labyrinth of needlessly complicated legal capital 
rules). (…)”41

The removal of the ban on financial assistance in the Netherlands as to private com-
panies has shifted focus from an ex ante regulation of the banks as lenders to an ex post 
evaluation of the behavior of directors and shareholders under tort law. The primary 
focus seems to be directed at directors.42 It should be noted that this is an important 
shift in paradigm. The law no longer primarily targets the source of leveraged finance, 
but polices a different actor, here the directors of the Target. Although there might 
be some intuitive logic to policing the persons in charge of the Target, something is 
lost in this transition. The law is no longer targeting the parties to an LBO. The main 
parties are the old shareholder, the new shareholder, the Target and the Bank. Direc-
tors are only a representative of one of the parties, and the most objectified party in 
the process, namely the Target. Instead of actually targeting the parties designing the 
LBO, funding the LBO, reaping the benefits of the LBO and limiting their down-
side risk through the inherent structure of the LBO, rules on directors’ liability are 
aimed at a party outside of the structure.43 What’s more, one should not be naïve 

38 King 2007, p. 29; Hooft, 2011 p. 158.
39 King 2007, p. 29; Hooft, 2011, p. 158.
40 Ferran, 2004, p. 225.
41 Enriques and Macey, 2001, p. 1202; framing of this quote derived from Kuhner, 2006, p. 341-364.
42 See, Fluit, 2017, p. 4, 30-31; Beckers, 2014, p. 120 ff.
43 It is however common that management also participates through a tailor made compensation pac-

kage awarding management a small equity stake, also to further align their interest with those of the 
new shareholder. The law targets management in their capacity as director and not in their capacity 
as minority shareholder.
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in believing that management is in any way entering the negotiation with the other 
stakeholders in a position of equal power. If they are not willing to work along with 
the LBO whereas the old shareholder is, then ultimately little stands in the way of the 
managers being removed. It is not uncommon that management is changed prior to 
implementing an LBO.

Financial assistance bans are, however, not dead. The Second Company Law 
Directive still features constraints on financial assistance for public companies. Simi-
lar rules and notions also keep resurfacing. In the Netherlands, there has been a 
proposal to reintroduce a supercharged version of the financial assistance rules, but 
the proposal has not gone far.44 A similar restriction against ‘asset stripping’45 is in 
place in the 2011 Directive on Alternative Investment Fund Managers (AIFMD).46 
The industry’s own assessment is however that, “overall the Directive is complex and 
represents a significant increase in regulatory disclosures and regulatory burden, but 
does not materially impede any private equity fund manager from continuing their 
business.”47

One could envision a reintroduction and extension of the financial assistance pro-
hibition in order to limit highly leveraged structures. A mere reintroduction of the 
abolished rules on financial assistance would not provide any relief against highly 
leveraged structures if circumvention is as easy as it has been in most Member States 
over the last decades. In that sense, one could argue financial assistance bans never 
had a fair chance. One could consider applying a broader prohibition flanked by rules 
forbidding circumvention. Some of the criticism discussed above, shortly summa-
rized as financial assistance bans being both under- and overinclusive, could however 
still apply. Therefore, other measures including the introduction of partial priority 
(section 1.4 below) and more targeted Net Debt/EBITDA caps (section 1.5 below) 
also deserve consideration.

44 Barneveld, 2016, p. 84-85.
45 The Directive contains a rule against what is referred to as ‘asset stripping’ in art. 30 AIFMD. Con-

trary to the term used, the key provision in this respect does not deal with selling of assets, but with 
dividend payments and other distributions to the shareholder. The provision is directed against the 
management of the fund, and not so much Target Company itself. The article provides that if a fund 
has taken over (acquired control) a company, during two years the manager of the fund will not rea-
lize a capital distribution reducing the subscribed capital plus statutory reserves. The article is limited 
to distributions within two years. So upstream loans are not covered. See Barneveld, 2014. A second 
rule (article 30 sub 2 under b AIFMD) provides that no distributions will be made that would exceed 
the amount of profits at the end of the last financial year plus any profits brought forward.

46 See on the English rules on financial assistance Ferran and Ho, 2014, p. 232-265.
47 Private Equity Demystified. An Explanatory Guide. Gilligan and Wright (2014), p. 94. This very much 

resembles the warning in 2007 from Ferran as to the limitations in art. 23 of the Second Company 
Law Directive. She writes (Ferran, 2007, p. 32): “This article simply notes that no-one should be under 
any illusion that there already is robust protection in the form of Article 23, and that therefore there is no 
need for further regulatory intervention in this area.” It should be understood that the AIFMD did not 
deliver such further regulatory intervention.
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1.4 strategy 2: introduce partial priority

Following up on the theorem of Modigliani and Miller, a legal debate developed as 
to the efficiency of secured credit in the 80’s. Schwartz (1984) famously developed the 
puzzle of secured credit, arguing that if finance should not matter, the same applies 
to secured credit. In this view, security rights do not create value in themselves, whilst 
transaction costs are incurred by drafting and registering security rights.48

In the 1990s US scholars Bebchuk and Fried (1997) provided a new impulse to the 
debate on secured credit by offering a detailed alternative to the favorable treatment 
of secured credit, by proposing partial priority to address perceived inefficiencies in 
fully secured loans.49 Partial priority means that in case of insolvency, the secured 
creditor does not take full priority over unsecured creditors, but some of the value 
of the encumbered assets flows to the unsecured creditors, always leaving the secured 
creditor partly unsecured.

The working of partial priority can be shown by a balance sheet. The assumption 
will be that the bank has a valid security right in all assets. We take the balance sheet 
in Figure 5 as our starting position. 

Figure 5: Balance Starting Position

48 Schwartz, 1984, p. 1054.
49 See Bebchuk and Fried (1997). They took inspiration from German legislative proposals to that 

extent. See most notably Drukarnczyck (1991).
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A company is ‘balance sheet insolvent’, if the value of the assets is less than the amount 
of outstanding debt. In the balance sheet, the two sides are then evened out by infer-
ring negative equity. In the next example, with a total amount of outstanding debt 
of 750, the worth of the assets is assumed to no longer be 1000, but instead only 350. 
Equity is then 400 negative, see Figure 6.

Figure 6: Balance with Negative Equity (Insolvent Company)

Figure 7: Payout under Full Priority
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In an insolvency procedure, the value of the assets is no longer held for the shareholders, 
but for the creditors.50 This change in entitlement can be visualized (see Figure 7) by plac-
ing the assets at the level of the creditors, starting at the level of secured creditors. Here the 
bank can be paid in full. The available amount would then be used to pay the bank in full.

Under a regime of partial priority (see Figure 8), some value would be allocated to 
the unsecured creditors, which would also make the bank in part an unsecured creditor. 

Figure 8: Payout under Partial Priority

Different alternatives to full priority have been developed. Conceptually the easiest system 
is a carve out system, sometimes also referred to as a percentage rule. Under a carve out 
rule, a percentage, e.g. of 20%, of the value of the encumbered assets always flows to the 
unsecured creditors.51 This does not mean that the secured lender will necessarily become 
unsecured in part, since the secured creditor can limit its lending up to 80% of the value 
of the underlying assets. Such a simple carve out rule does not necessarily lead to partial 
priority. England has adopted a carve out system, but with limited scope and limited 
effect.52 The rule only applies to floating charges and it provides that the charge holder 
must make a certain percentage available for the satisfaction of unsecured debts, referred 
to as the prescribed part. The percentage is 50% of the first £10,000 and 20% of the excess 
above £10,000. The prescribed part is however capped at £600,000.53

50 See Armour et al., 2017, p. 109.
51 See for a proposal for a true carve out rule in the US of 20%, Warren, 1997, p. 1373-1395.
52 The introduction of the prescribed part formed part of a larger reordering, most notably of the abo-

lition of fiscal preference. See Goode, 2011, p. 208-212.
53 Provided by section 176A of the Insolvency Act 1986 and the Insolvency Act 1986 (Prescribed Part) 

Order 2003.
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Bebchuk and Fried (1997) introduced three systems of partial priority, most promi-
nently the Fixed Fraction Priority Rule. 54 The most important feature of which is that 
it ensures that the secured creditor is always unsecured to a certain extent by stipulat-
ing that a percentage of the loan should always be partly unsecured. For example, the 
secured lender, having a claim of 80 against security worth 100, would have a secured 
claim of only 64 and an unsecured claim for 16. Bebchuk and Fried clarify the distinc-
tion by pointing out that a carve-out rule applies to collateral, while the partial-priority 
rule applies to claims.55

Bebchuk and Fried (1996) were concerned by inefficiencies that can result from 
secured credit. They argued that the fact that security interests may be used to trans-
fer value from non-adjusting creditors under a full-priority rule means that security 
interests may be used even when they give rise to inefficiencies.56 

One can and should raise the question whether partial priority can be expected to 
form a meaningful break on excessive overall lending. Partial Priority is a longstand-
ing concept in the literature, but developed to redress imbalances at the company 
level with all its stakeholders and not necessarily to limit leverage in the economy at 
large. Partial priority will help to limit leverage in the sense that creditors financing 
high leverage transactions will have to internalize more of the default risk.57 At the 
same time, the current ultra-low interest rate environment has already resulted in 
large numbers of ‘covenant-lite’ loans,58 showing that lenders are willing to accept 
large risks in search of yield. In these market dynamics, the effect of partial internali-
zation of additional default risk may not tip the scales.

1.5 strategy 3: leverage caps

A third strategy to limit leverage is to impose a cap. We will focus on a cap on secured 
lending in relation to EBITDA, and discuss how this might work.

54 See Bebchuk and Fried, 1997, p. 1323-1324. They also developed two other systems, being the Adjus-
table Priority Rule and the Consensual Priority Rule. See Bebchuk and Fried, 1997, p. 1325-1327.

55 See Bebchuk and Fried, 1997, p. 1347-1348.
56 They discuss at great length five inefficiencies which are likely to follow from full priority (Bebchuk 

and Fried 1996, p. 44-54).
57 See for an empirical study of partial priority also Bergström, Eisenberg & Sundgren, 2004, p. 273–

297.
58 See for example Wigglesworth (2019).
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1.5.1 Leverage Measured in Terms of Net Debt/EBITDA

A more targeted measure to limit high leverage structures could be to cap secured 
lending in relation to the EBITDA of the company. Before explaining how a Net 
Debt/EBITDA cap would work, two other possible candidates for a leverage cap are 
briefly considered with reference to the visual already presented. 

Figure 9: Balance Starting Position

Two other commonly used approaches of evaluating whether there is a lot of out-
standing debt are less suitable to play a central role in setting such leverage caps. Those 
are i) a solvency ratio or its inverse, a leverage ratio, based on the balance sheet total, 
and ii) a loan-to-value ratio. A solvency ratio answers to what extent the company 
has been financed with equity or debt. In the balance sheet given in Figure 9, this is 
25% (250/1000). One can also inverse this number and say that the leverage ratio is 4. 
Another analysis is the loan-to-value measure. The amount of interest bearing secured 
debt is compared to the encumbered assets. Assuming that all assets are encumbered 
in favor of the bank, one could say that the loan-to-value is 35%. Of course one could 
also develop leverage caps along these lines, as has been done for mortgage loans for 
natural persons in the Netherlands.59

It is common to define leverage in a different way, namely in terms of Net Debt/

59 For the leverage cap developed as a maximum loan-to-value for natural persons, see Van Bekkum, 
Gabarro, Irani and Peydro (2019).
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EBITDA. In this measure, the size of the interest bearing debt is not assessed in rela-
tion to balance sheet total or the value of the assets, but in relation to the earning 
capacity of the company and therefore in relation to the profit and loss account. 

The metric of Net Debt/EBITDA basically provides a measure of the earning 
capacity of the company to meet the obligations under the Interest Bearing Debt. It 
measures how much Interest Bearing Debt minus Cash a company has outstanding 
in relation to its EBITDA. Based on the following balance sheet and its related profit 
and loss account (see Figure 10), the Net Debt/EBITDA can easily be calculated. 

Figure 10: Balance with Low Net Debt/EBITDA

The Net Debt is Interest Bearing Debt of 350 minus 100 in cash. EBITDA is 215. There-
fore the Net Debt/EBITDA of this company is only 1.16, which is a relatively low number. 
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The rules of thumb as to normal Net Debt levels in the market are between 2.5-3.5 
times the EBITDA.60 

The rule of thumb of 2.5-3.5 roughly translates to a number of years in which a 
loan can/must be paid back. With stable sales and investments equal to depreciation 
and a Net Debt/EBITDA ratio of 3, this financing can be repaid within approximately 
five years. In case a higher Net Debt/EBITDA-ratio than 3 is applied, it will become 
difficult for the company to repay the loans within 5 years without an increase in cash 
flow or without other efforts. If the excess is nevertheless financed with debt, the risk 
profile is generally higher.61

Two clarifying remarks as to Net Debt/EBITDA will be made (mainly for law-
yers). The first relates to concept of EBITDA and why it has become so dominant 
within the world of Corporate Finance. The second relates to concept of Net Debt.

EBITDA stands for Earnings Before Interest Taxes, Depreciation and Amortization. 
It is also sometimes used to refer to the gross operating profit. In practice, the concept 
of EBITDA is often used to quantify the internally generated profits. EBITDA has 
developed into a central finance concept. It plays a role in financial oversight62 and is 
a basic concept of tax deductibility under tax law.63 For corporate finance purposes, 
EBITDA can play a central role in company valuation as the basis for an EBITDA-
multiple valuation to calculate the Enterprise Value. For the analyses at hand, it is 
however most relevant that the concept of EBITDA is used to determine how much 
debt the company can realistically payback, or more euphemistically how much debt 
a company can ‘service’.64 

The concept Net Debt refers to the total amount of Interest Bearing Debt minus 

60 See also the US Federal Reserve, ‘Interagency Guidance on Leveraged Finance (2013)’, where it seeks 
to delineate the scope of leveraged finance, (p 4). The US Guidance provides the following: “For 
example, numerous definitions of leveraged lending exist throughout the financial services industry and 
commonly contain some combination of the following: [..] Transactions where the borrower’s Total Debt 
divided by EBITDA (earnings before interest, taxes, depreciation, and amortization) or Senior Debt di-
vided by EBITDA exceed 4.0X EBITDA or 3.0X EBITDA, respectively, or other defined levels appropriate 
to the industry or sector.” In a footnote it is added, however, that “Cash should not be netted against debt 
for purposes of this calculation.”

61 See De Vries and De Weijs, 2020, p. 71.
62 See further below the ECB guidance on leveraged finance.
63 See the Anti-Tax Avoidance Directive, where it provides the following as to the maximum amount 

of interest to be deducted: “Exceeding borrowing costs shall be deductible in the tax period in which 
they are incurred only up to 30 percent of the taxpayer’s earnings before interest, tax, depreciation and 
amortization (EBITDA).”  

64 See for the varieties in US contracting practice as to actually defining EBITDA Badawi and De Fon-
tenay (2019): “We use supervised learning of income definitions in thousands of credit agreements to show 
that there is, indeed, massive variation in the definition of EBITDA and that a substantial proportion of 
these agreements inflate EBITDA by adding back income.”



Rolef de Weijs and Aart Jonkers

22

Cash.65 The concept of Net Debt figures most prominently within company valua-
tion. In determining the actual purchase price for a company to be paid to the old 
shareholder, the Equity Value is usually calculated. In order to do so, first an assess-
ment is made of the Enterprise Value, which is basically the value of the company 
under the assumption that there is no cash and there are no outstanding interest bear-
ing debts (in short ‘cash and debt free’). In order to get from the Enterprise Value to 
Equity Value the Net Debt66 is subtracted from the Enterprise Value.67

The same two concepts of Net Debt and EBITDA, which feature prominently 
within company valuation, can also be related to each other in a different way in 
order to gauge the leverage of a company. As can be seen in the graph above as to the 
development of leverage in the US LBO market, leverage in market terms is com-
monly defined in terms of Net Debt/EBITDA. 

In order to curb increasing leverage, the ECB has issued its Guidance on leveraged 
finance.68 The ECB document contains instructions for significant credit institutions 
on implementing reporting and governance structures in their organization so as to 
properly assess and control risks related to leveraged finance.69 In line with the super-
visory role of the ECB, but still notable, the Guidance does not in any way seek to 
protect unsecured creditors against the risks of over-leveraging. It only seeks to prevent 
secured creditors (the financial institutions) from overstretching themselves in an era 
of very low interest rates, with the ensuing search for yield strategies and their expo-

65 The most interesting question is why non-interest bearing debt is not deducted from the Enterprise 
Value. In short, the investor calculates what the company will generate in the future for the share-
holder. To this end the investor will first need to make an analysis of how much income is generated 
per year in total. The investor will then deduct how much interest and repayments of debts need to 
be made to creditors. It will be clear that as far as creditors provide non-interest bearing credit, that 
no interest payments will be made to these specific creditors. What is more, however, is that there 
will typically be a steady amount of outstanding debt, basically for the entire relevant future. Taken 
from De Vries and De Weijs, 2020, chapter 3.

66 See more extensively De Vries and De Weijs, chapter 3, 2020.
67 There are different valuation methods, most notably EBITDA multiples and Discounted Cash flow 

valuation. If an EBITDA multiple of is applied, one can immediately calculate both the Enterprise 
and the Equity Value. If the EBITDA of €215 is multiplied by a factor of 5, then the outcome is an 
Enterprise Value of €1705. From the balance sheet, the Net Debt-position can be calculated. The Net 
Debt in the case at hand is €250. This can be calculated by taking the total amount of outstanding 
interest bearing debt of €350 and deducting cash being a €100 therefrom. If from the Enterprise Va-
lue of €1075 Net Debt of €250 is deducted, then the remaining is the Equity Value of €825. (Taken 
from De Vries and de Weijs, chapter 3, 2020).

68 See Federal Reserve System, Interagency Guidance on Leveraged Lending (2013). The 2013 Guidance 
in the US replaced the earlier version from 2001.

69 See ECB Guidance under 3: “Credit institutions should have in place, as part of their internal policies, 
a single and overarching definition of leveraged transactions. This definition would encompass all business 
units and geographical areas so as to enable the institution’s senior management to have a comprehensive 
overview of the institution’s leveraged activities.”
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sure to leveraged finance.70 It is a guidance issued by the ECB. Therefore, there are no 
clearly identified sanctions for non-compliance. The most interesting element of the 
Guidance for the analyses at hand, can be found in the definition of leveraged finance. 71

“As part of its internal definition and subject to the exclusions detailed below, the credit 
institution is expected to consider as a leveraged transaction any transaction that meets 
at least one of the conditions below:
1. all types of loan or credit exposure72, where the borrower’s post-financing level of 

leverage exceeds a Total Debt73 to EBITDA74 ratio of 4.0 times75,
2. all types of loan or credit exposures where the borrower is owned [..] by one or more 

financial sponsors.76

[…]”.

70 See ECB Guidance, p. 1: “The prolonged period of very low interest rates and the ensuing search for yield 
strategies have warranted specific monitoring of credit quality by the European Central Bank (ECB) in 
general and of leveraged finance exposures in particular. In connection with this a number of credit insti-
tutions in different jurisdictions across the euro area were surveyed in 2015 to capture their involvement in 
leveraged finance activities. The outcome of the survey highlights that globally leveraged finance markets 
have experienced a strong recovery since the crisis and are characterized by fierce competition. Both the 
appetite to underwrite a transaction and the propensity to retain parts of the exposure have grown among 
the significant credit institutions supervised by the ECB. Borrower-friendly conditions have further trans-
lated into a weakening of deal structures (increased leverage levels, import of “covenant-lite” structures into 
European markets) and in many cases have led to greater leniency in credit institutions’ credit policies.”

71 See Euromoney’s critical article on the ECB guidance (2017) for being over encompassing and for 
including CAPEX facilities.

72 Irrespective of the classification in the regulatory banking book or regulatory trading book. For the 
purpose of this guidance, exposure refers to all gross direct commitments to a leveraged borrower, 
including drawn and undrawn facilities, term loans, bridge loans or revolving credit facilities, com-
mitted exposures not yet syndicated or distributed, and exposures being warehoused for a later sale.

73 The term “Total Debt” refers to total committed debt (including drawn and undrawn debt) and 
any additional debt that loan agreements may permit. Committed undrawn liquidity facilities, ac-
cording to the Basel Committee on Banking Supervision’s Basel III: The Liquidity Coverage Ratio 
and liquidity risk monitoring tools (BCBS 238), are excluded. Cash should not be netted against 
debt. For the purpose of leverage multiple, when calculated at transaction origination, the pro forma 
financial statements of the resulting company after the transaction has taken place should be consi-
dered.

74 EBITDA refers to earnings before interest, tax, depreciation and amortization. Any enhancements 
to EBITDA should be duly justified and reviewed by a function independent of the front office 
function.

75 The designation of a financing as a “leveraged transaction” is made at loan origination, modification 
or refinancing. The leverage multiple should be calculated at the consolidated borrower level, unless 
group support cannot be assumed in case the borrowing entity is experiencing financial difficulties. 
Any deviation from the calculation at consolidated level should be justified and documented on a 
case-by-case basis.

76 The term “financial sponsor” refers to an investment firm that undertakes private equity investments 
in and/or leveraged buyouts of companies with the intention of exiting those investments on a 
medium-term basis.
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1.5.2 The Working of a Leverage Cap

Following up on the ECB guidance, one can start to develop an alternative private 
law system to prevent overleverage. Of course there are many details to be discussed, 
but a basic rule could provide that a bank can only have a valid security right up to a 
maximum level of leverage. One could provide that a bank extending credit can only 
be secured up to say 5 times Net Debt/EBITDA at the time of extending credit. 
If the bank were to engage in excessive lending, the leverage cap would prevent the 
bank from being a secured creditor, assuming that the bank would finance the fol-
lowing capital structure in relation to the profit and loss account. In the example in 
Figure 11, in this case, the Net Debt/EBITDA ratio would be 6.85 (550/80), which 
would be above the limit the bank would be allowed to be secured.

Figure 11: Balance with High Net Debt/EBITDA

	 500	 <	 FIXED	ASSETS

	 200	 <	 DEBITORS

	 300	 <	 STOCK	(RAW	MATERIALS)

	 1.000	

	 EQUITY	 >	 50

	 INTEREST	BEARING	DEBT	 >	 550

	 CREDITORS	 >	 400

	 	 	 1.000

Assets Liabilities

	 TURNOVER	 >	 2.000
	 		COST	OF	GOODS	SOLD	 >	 –1.500

	 MARGIN	 =	 500
	 		OPERATIONAL	COSTS	 >		 –420

	 EBITDA	 =	 80
	 		DEPRECIATION	 >		 –50

	 EBIT	 =	 30
	 		INTEREST	 >		 –25
	 EBT	 =	 5
	 		TAXES	 >	0.	 –1
	 NET	PROFIT	 =	 4
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For an adequate provision of a leverage cap rule, many questions would need to be 
answered. Such questions would in part be strongly corporate finance oriented and in 
part more legal in nature. As far as the corporate finance elements are concerned, the 
question arises how to formulate the leverage cap. Do we allow for the deduction of 
Cash in order to get to Net Debt, notwithstanding is fleeting nature? Would it be a 
general leverage cap and include non-interest bearing debt or would it exclude non-
interest bearing?77 If we do not include non-interest bearing debt, do we include all 
outstanding interest bearing debt or do we only include interest bearing debt actually 
provided by the bank holding the security rights? And if we apply a cap formulated 
as a maximum in EBITDA multiple, how do we approach EBITDA? Do we allow 
for normalizations? Yet another possible strategy could be to look at the Net Interest/
EBITDA ratio, in which case the actual interest rate paid is also taken into account.78

The most important legal question is what the effects would be if a bank lends in 
excess of the prescribed Net Debt/EBITDA.79 Take the example of a leverage cap of Net 
Debt/EBITDA of 5. What would be the effect if the bank would lend 6 times EBITDA? 
Would it lose all security rights related to this transaction, or only the excess amount of 
the loan exceeding the 5 times EBITDA?80 The former may have a stronger subduing 
effect on leverage, but also increases uncertainty as the whole transaction can be at risk 
for the bank. An immediate follow up question would be what the scope of the effects 
would be. Would the rule only target the source, or would it also have consequences 
for the money flowing from that source? Are the dividend payments left untouched, or 
would a rule provide that basically the entire LBO should be reviewed as one transac-
tion disqualifying not only the security rights but also the upstream payments?81 The 
bank would lose its security rights (at least to a certain extent), but would see the pool 
of available funds increase by repayments by parties that actually received the money.

Another question is whether to apply the rule generally or only to transactions that 
purely increase leverage without directly facilitating investments. The problem with a 
general Net Debt/EBITDA leverage cap would be that any form of secured finance 

77 It would make sense to somehow include the amount of outstanding non-interest bearing debt (orange 
block) by letting it weigh in. These are also the creditors that suffer directly from externalization of risk 
and these are also the creditors that will be hurt the most in case of insolvency of the company. One could 
simply include non-interest bearing debt in the overall leverage assessment. A more sophisticated way is to 
analyze to what extent the orange block has been ‘stretched’, in the sense that the company is using long 
payment terms in relation to its suppliers and is engaging in aggressive working capital management.

78 See for this approach extensively Kuil (2020).
79 See for a fully developed set of rules Peelen (2019).
80 We assume here that the bank would be left with an unsecured claim to the extent that it could not 

invoke security rights to cover its claim.
81 Peelen, 2019, p. 35 takes inspiration from the American approach based on fraudulent transfer law 

and argues for voidability of the financial assistance framework in full by aggregating a large part 
of the total LBO transaction. This framework comprises both the loan agreement, including any 
security rights and guarantees, and any upstream payments made by the target company such as 
dividends, upstream loans and share repurchases.
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for companies with a negative EBITDA becomes impossible, which could be a serious 
problem for example for rescue finance. Also in project finance, leverage can be high 
and EBITDA negative.82 Credit extended to facilitate the company to invest, such as 
project finance, and rescue finance are however not particularly problematic (at least 
not from the perspective discussed in this paper) and could be kept outside the scope of 
the rule providing for a leverage cap. The right approach might therefore be a rule pro-
viding that lending in excess of 5 times Net Debt/EBITDA cannot be secured, unless 
the financier can show the lending would directly lead to new investment or should be 
considered as finance allowing the company to continue to operate.

1.6 comparison of strengths and weaknesses of three strategies

The three strategies come with their own strengths and weaknesses. Although they 
are not mutually exclusive and can be applied in different combinations, it merits to 
highlight their individual characteristics. 

In the past, financial assistance bans have been designed to counter the use of 
security rights for leveraged finance, in an however limited context of take overs. A 
reintroduction and extension of financial assistance rules could be instrumental in 
recalibrating secured lending. As far as Dutch law is concerned, this would mean that 
not only security rights granted to a bank for a third party debt related to a takeover 
should be targeted, but also a company attracting secured credit itself followed by 
upstream loans or upstreaming by means of dividends. 

One could argue that there are two main weaknesses to the financial assistance 
rule. The first is that financial rules are under-encompassing because rules on financial 
assistance could be circumvented also in case one would cover on-lending. An old 
shareholder could have the company take on secured credit to make a dividend pay-
ment prior to the take-over. This strategy is euphemistically referred to as ‘making the 
company light for take over’. One could also argue that the rule is over-encompassing 
since it targets all versions of financial assistance regardless of the actual level of lever-
age. A plea against financial assistance often invokes the argument that it also limits 
take overs within a family, with an exit of some entitled family members. There is for 
example no distinction under financial assistance rules between a secured LBO loan 
of 2.5 times EBITDA and an LBO loan of 8 times EBITDA.

The rules providing a deviation from full priority to partial priority have been 
primarily designed to address inefficiencies that can result from secured credit. Beb-
chuk and Fried (1996) argued that the fact that security interests may be used to 
transfer value from non-adjusting creditors under a full-priority rule means that secu-
rity interests may be used even when they give rise to inefficiencies. The inefficien-

82 See on project finance extensively Pinto (2017).
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cies83 Bebchuk and Fried (1996) point out are at the level of individual companies 
(micro-economics), but do include lack of precaution and a failure by lenders to 
appropriately control or at least monitor the company’s behavior. The measure was 
not designed with the problem of excessive leverage in general in mind. This does 
not disqualify partial priority rules from playing an important (or even central) role 
in also addressing overall lending trends. If the bank does appropriately incorporate 
default risks, one should expect a partial priority rule to have a dampening effect on 
excessive lending. One could also expect that banks would attribute more weight to 
the overall default risk of the borrower and attribute relatively less weight to the Loan-
to-Value. One should, however, wonder whether a partial priority rule would provide 
a strong incentive in the world of highly leveraged finance, especially in the current 
low interest environment. If a bank is willing to lend 550 against an EBITDA of 80 
(see Figure 11), it realizes that it is engaging in leveraged finance. Whether the worst 
case outcome is 350 or 280, the difference of a loss of 36% or 49% on its loan, might 
not be decisive. It is exactly the general overstretching and limited risk sensitivity that 
is the underlying concern, also leading to the ECB Guidance on Leveraged Finance. 
That large risks are taken for granted in the current market is further exemplified by 
the increase of covenant-lite loans.

A leverage cap on the maximum of secured debt, is a more targeted measure than 
both financial assistance bans and partial priority rules. It addresses excessive leverage 
directly and exclusively and is less dependent on the structure. It would target both 
LBOs and Dividend Recaps. A leverage cap could be limited to pure leverage increas-
ing transactions and leave loans for direct investments by the company itself or rescue 
finance out of the scope. 

Leverage caps would however suffer from the inherent weakness of a legal rule 
trying to strike a perfect balance from a finance perspective and therefore incorporat-
ing non legal concepts. A leverage cap as presented here relies on a rather sophisti-
cated economic application of Net Debt/EBITDA. That makes such caps a precision 
instrument, but also highly complex and costly to apply and this will in practice 
probably vastly increase legal uncertainty. As already discussed, many difficult ques-
tions will be faced in the design of the rule (Include non-interest bearing debt? How 
to deal with debt and debt-like items? Exclude Cash? How to capture EBITDA?). 
Although depending on the exact design of the rules, circumvention may also be pos-
sible. Net Debt/EBITDA could be temporarily lowered by artificial means in order 
to clear a new large loan. EBITDA can be inflated, as the common practice of ‘add 

83 They discuss at great length five inefficiencies which are likely to follow from full priority (Bebchuk 
and Fried 1996, p. 44-54). They put forth the argument that the rule of providing full priority to 
secured claims may i) cause the use of inefficient security interests, ii) distort the choice between 
the use of security interests and covenants in loan contracts, iii) distort a firm’s investment and pre-
caution decisions, iv) lead to a suboptimal use of covenants and iv) reduce the incentive of secured 
creditors to appropriately control their borrowers’ behavior.
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backs’ shows.84 These questions are likely to keep surfacing in the actual application 
of such rules.

There is also a risk for the legal system on a different level if the law tries to achieve 
a perfect balance from a finance perspective. The law is a normative instrument trying 
to set coherent rules for society. The law has great difficulties in regulating the world 
of finance and to set meaningful boundaries for an increasingly financialized world 
also because lawyers are mostly not experts in finance. A legal framework providing 
for very nuanced rules using the concepts of finance, might weaken the robustness of 
the legal framework and undermine its normative force if lawyers would no longer 
be able to apply the law without outside expert input. One can debate whether it is 
desirable that law students can graduate without knowledge of corporate finance. 
One should however also be careful to design rules that have little meaning for law-
yers not being fluent (or at least at a conversational level) in the language of finance. 
Where the world of finance has become a very complex world, one should not lose 
sight of the fact that it also affects persons outside of that world. The law should pro-
vide a meaningful check on externalization of risk and the law itself should remain 
sufficiently easy to understand, so that its working and application remain subject to 
democratic control itself.85

These are inherent problems to translating sophisticated economic measures into 
legal rules. The rules need to factor in economic insights, but ideally their application 
should not rest on intricate economic analysis that judges are not in a position to 
make. Rules should be clear cut to provide legal certainty and lower transaction costs 
(less advice from lawyers and accountants needed). The idea of a leverage cap shows 
what the rules should aim for, but providing a clear-cut rule that can be applied with 
certainty is difficult. From a legal certainty and transaction cost perspective, a partial 
priority rule could prove to be more attractive.

At the same time, both financial assistance rules and partial priority rules suffer 
from weaknesses in addressing the problems related to overleverage in the economy, 
mainly being under- and over-encompassing in comparison to a more precise lever-
age cap. We therefore suggest leverage caps could be considered as a targeted measure 
and ask the finance community to take up the challenge of coming up with a clear, 
workable and understandable rule, preventing excessive leverage while still allowing 
for investments and working capital finance.

84 See Wigglesworth, 2019, discussing so called “add-backs” that inflate the EBITDA. According to this 
news source, the average EBITDA multiple in acquisitions at the time was around 5.7, but increases 
to around 7.4 if add-backs are excluded. See further Badawi and De Fontenay (2019).

85 See for the risk of overly complicated rules trying to get it right from a finance perspective in the 
setting of leverage, but then as the leverage applied to financial institutions, Myerson (2013): “Bank 
regulation is obviously a complex technical matter, and we need to rely on specialists for the tasks of daily 
monitoring and stress tests in a crisis. But if nobody outside the elite circles of finance can recognize a 
failure of appropriate regulation, then such failures should be considered inevitable.”
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1.7 conclusions

Pleas in favor of limitations to finance, are often countered by the argument that if 
we meddle with the levers of finance, we will disrupt the availability of finance. We 
are, however, living in an era where there is not a lack of finance, but an abundance. 
The problem is not a lack of finance, but a lack of investment opportunities for the 
private sector.86 High leverage structures are rife and legal rules pose very few bounda-
ries on such structures. The IMF (2016) has called for a global deleveraging of the 
economy. In this preliminary study, we have taken up the challenge to formulate rules 
that would subdue the incentive to create high leverage structures. Given the current 
mostly ex post regulation of high leverage structures and the fact that leverage remains 
high, our intuition has been to look at measures that work ex ante and target lever-
age at its source, namely the place where the money comes from: the lender, more 
precisely the security rights that protect the lender in case of default. 

Security rights at their best allow for investments. This is also the strongest and 
most common justification for security rights. At the same time, secured credit is 
often used not make investments but to facilitate divestments by extracting money 
from the company in order to make payments to shareholders. Notable examples 
hereof are LBOs and Dividend Recaps. 

In this preliminary study, three different strategies have been presented that could 
arguably provide a meaningful break on leverage. These three strategies are: i) reintro-
duce and enforce financial assistance prohibition, ii) introduce partial priority and iii) 
introduce general leverage caps in terms of Net Debt/EBITDA for secured lending. 
Implementation would limit not only uncompensated wealth transfers from non-
adjusting creditors to shareholders, but would also limit excessive leverage with its 
related costs and risks directly. There is less of a direct trade-off to be made, if a rule 
could be designed that targets leveraged finance directly while allowing room for 
lending leading to investments and other types of lending conducive to the operation 
of the company, most notable working capital facilities and also distress finance.

If a very precise rule could be formulated using the language of the world of 
corporate finance, a trade-off presents itself at a higher level, namely to what extent 

86 See on the interplay of (non)growth, credit available, prices and inflation, Perotti (2016). Seemingly 
at odds with the overall argument made here, he finds the following: “In rich countries, corporate 
investment rates have been falling for decades, and there has been a steady drop in the external financing 
needed by firms. In most OECD countries, including Japan, Canada, UK, France and Germany, firms 
have become net lenders to the rest of the economy. Exceptions are countries in the distressed EU periphery, 
where the net financial position of firms has weakened.” In reaction to Perotti. There are indeed large 
corporate groups with negative Net Debt levels, where the cash held is larger than outstanding inte-
rest bearing debt, also leading to a situation where the Equity Value of a company is higher than the 
Enterprise Value. (See for examples De Vries and De Weijs, chapter 3, 2020). Given the global debt 
levels, we believe the correct analysis requires a break down and would lead to the analysis that the 
debt problem in other sectors is much bigger than can be derived from aggregate numbers.
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we want to move into the direction of formulating legal rules that require a strong 
background in both law and finance.

The strategies presented are not ground breaking. There is a very long tradition of 
private law rules limiting the use of security rights as part of pure leveraged lending 
in Buy Out structures. The bans on financial assistance have however largely been 
repealed for various reasons. The problems related to a steady increase in leverage, 
potentially leading to a next crisis, are however serious enough to consider ways to 
prevent the pattern from repeating.
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2 fintech: what’s old, what’s new?1

Arnoud Boot, Peter Hoffmann, Luc Laeven and Lev Ratnovski

2.1 introduction

The past decade has presented massive challenges to financial institutions, includ-
ing the great financial crisis, regulatory reform, low profitability, and deteriorating 
public trust. Against this background, technological change in the financial industry 
is accelerating. The ongoing COVID-19 crisis, which has increased demand for digi-
tal services, is if anything speeding up this process. Incumbents face disruption from 
innovative start-ups and large technology firms. This raises a number of important 
issues. What are the key dimensions of innovation in the provision of financial servic-
es? Are they genuinely new developments, or rather the continuation of past trends? 
How will banks respond? What are the regulatory challenges associated with these 
developments? Answering these questions is crucial for anticipating future changes in 
the financial system, and distilling public policy priorities.

In this paper, we develop a simple conceptual framework that distinguishes 
between two key dimensions of financial innovation: information (data collection 
and processing) and communication (relationships and distribution). We argue 
that both are essential ingredients in the financial intermediation process, and allow 
incumbent banks to exert market power through informational and spatial capture. 
Both are affected by technological change. We identify the proliferation of hard infor-
mation and the shift away from in-person interactions as long-standing developments 
in information and communication, respectively. The existing literature offers useful 
insights that remain valid in an environment where those forces are accelerating. 

We contrast the continuation of past trends with more novel developments, such 
as the rise of machine learning and artificial intelligence enabled by an abundance of 
(non-financial) data, and the dominance of digital platforms and smartphones. These 

1 This discussion paper updates CEPR Policy paper 15004 (July 6, 2020) and ECB Working paper 
2438 (July, 10, 2020). The views expressed are those of the authors and do not necessarily reflect 
those of the European Central Bank or the Eurosystem. We thank Iftekhar Hasan (the editor of the 
Journal of Financial Stability), two anonymous referees, Thorsten Beck, Andreas Beyer, Jean-Edou-
ard Colliard, Florian Heider, Gerard Hertig, Simone Manganelli, Alberto Martin, Steven Ongena, 
Glenn Schepens, Maurit de Vries Robles–Kroon, as well as audiences at the ECB, ESCP Paris, ETH 
Zurich, and the ADB-NUS conference on Fintech for useful comments and suggestions. Anna 
Stelzer provided valuable research assistance.
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new developments constitute a substantial disruption to financial services. Novel 
communication channels enable specialized providers to side-step banks’ distribu-
tion networks and offer financial services that do not require access to a balance sheet 
(i.e. do not involve credit risk taking or maturity transformation), for example in the 
areas of payments and wealth management. At the same time, digital platforms can 
interject themselves between banks and their customers, introducing another layer of 
intermediation that captures most rents. 

We then discuss how banks may respond to these disruptions. Naturally, they can 
attempt to stave off the competitive pressures from platforms and specialized entrants 
by investing into the digitalization of their own business processes. However, such 
transformation tends to face significant hurdles in terms of costs, entrenched organi-
zational cultures, and reputational risks. Less ambitious banks will try to keep pace 
by acquiring expertise from Fintech firms, while the more ambitious ones may aim to 
develop their own platform-based ecosystems. 

There are some barriers to entry for specialized service providers and digital plat-
forms, including their lack of access to deposit funding and a focus on retail consum-
ers. However, some of the factors may prove temporary. For example, a widespread 
adoption of cloud computing may enable large technology firms to create B2B eco-
systems that include large corporate customers. This will likely create information 
and communication advantages that enable the provision of financial services to these 
clients as well. 

Ultimately, technological progress may lead to the vertical and horizontal disin-
tegration of the traditional bank business model. Specialized service providers can 
chip away services that do not rely on access to deposit funding, such as payments 
and asset management services. And digital platforms can become the new middle-
men between banks and their customers (borrowers and depositors). In the extreme, 
this could relegate banks to upstream providers of maturity transformation services 
– engendering a fundamental transformation in the structure of the financial system.

We discuss a number of public policy priorities related to the impeding transforma-
tion of financial services provision. The most direct challenges are in the area of pru-
dential policy, which will need to cope with a more pro-cyclical financial system. While 
the use of new data sources and analysis tools promises efficiency gains, they may be less 
transparent, and their performance is yet to be tested in crisis times. Cyber risk and reg-
ulatory arbitrage will be important risks to be monitored, and some non-financial firms 
(e.g. cloud providers and platforms) may become systemically important. Similarly, 
monetary policy strategies and implementation may need to adapt to a less bank-centric 
financial system. Regulators will also face challenges concerning the role of platforms as 
quasi-natural monopolies, the use and ownership of data, and the design of standards 
and public infrastructure associated with a data-driven financial landscape. 

Our paper contributes to the literature on technological disruption in finance. 
Claessens at al. (2018) document the rise of Fintech lending across countries, while 
Thakor (2020) compares credit provision by banks and non-banks. The overview of 
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Vives (2019) highlights the competitive challenge from large technology firms and its 
impact on business strategies, whereas Petralia et al. (2019) and Stulz (2019) discuss the 
impact of Fintech and Bigtech on banking. Compared to this literature, our analysis 
focuses on articulating the key dimensions of financial innovation—information and 
communication—and on distinguishing pre-existing trends from genuinely new devel-
opments in each of these two dimensions. This helps us clarify the economic forces at 
play, identify the key challenges for banks, and refine the resulting policy implications. 

The remainder of the paper proceeds as follows. Section 2.2 introduces our analyti-
cal framework and briefly discusses the roles of information and communication for 
financial services provision. Sections 2.3 and 2.4 discuss the effects of innovation in each 
of these fields, distinguishing between the continuation of past trends and genuinely 
new developments. Section 2.5 highlights the horizontal and vertical disintegration of 
the integrated bank business model as a major threat posed by recent innovation. We 
discuss the resulting policy implications in section 2.6, and conclude in section 2.7.

2.2 financial intermediation and technological progress

In this section, we develop a simple conceptual framework to guide our analysis. We 
argue that information and communication lie at the heart of financial intermedia-
tion, and are deeply affected by technology.

2.2.1 The Role of Information and Communication in Financial Intermediation

The function of the financial system is to transform savings into investment, which 
helps to ensure an efficient allocation of resources in the economy. Financial inter-
mediaries focus on overcoming information (moral hazard and adverse selection) and 
communication (“match-making”) frictions that can hamper the efficient allocation 
of resources. 

To resolve informational frictions, financial intermediaries screen and monitor 
risky investments on behalf of the savers who lack their own capacity to do so (Dia-
mond, 1984, Ramakrishnan and Thakor, 1984). Banks commit to exerting effort by 
using their financial capital, or “skin in the game” (Hölmstrom and Tirole, 1997). 
Other financial intermediaries, such as ratings agencies, use their reputation to achieve 
similar commitment (Boot et al., 1993). Securities underwriters use both reputational 
and financial exposure to assure customers of the quality of their due diligence. Also, 
financial intermediaries tend to engage in repeated interactions with their customers. 
This facilitates the collection, processing, and re-use of customer information (Boot, 
2000), and increases the efficiency of monitoring (Lopez-Espinoza et al., 2017).

To resolve communication frictions, financial intermediaries invest in the creation 
and maintenance of customer relationships and product distribution channels. Banks 
have historically leveraged upon their branch networks to act as customers’ “first 
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point of contact” for financial services. Other financial intermediaries such as bro-
kers and exchanges specialize in communication to facilitate match-making among 
interested parties. While the role of communication in financial intermediation has 
received less attention in the literature historically, we argue that its importance for 
determining the industry structure of the financial sector has been growing, and may 
now eclipse that of information.

Superior information and communication enable financial intermediaries to exert 
market power. Private information generates informational capture as outside com-
petitors face adverse selection (Rajan, 1992; Sharpe, 1990). Similarly, search, switch-
ing, and transportation costs lead to communication-related “spatial” capture, which 
allows banks to price discriminate among customers (Degryse and Ongena, 2005; 
Agarwal and Hauswald, 2010; Armstrong and Vickers, 2019), cross-sell additional 
financial services (Puri and Rocholl, 2008), and enjoy cheap and stable deposit fund-
ing (Drechsler et al., 2018).

Since information and communication frictions act as barriers to entry, they make 
financial services less contestable. At the same time, they permit financial intermedi-
aries to generate charter value, which makes them more stable and forward-looking, 
and creates incentives for reputation-building (Hart, 1995; Boot et al., 1993). Further-
more, together with deposit insurance and other forms of regulation, it helps banks 
and other intermediaries to create and maintain customer trust (including customer 
comfort and loyalty; see Guiso et al., 2008; Thakor and Merton, 2018). The forward-
looking nature of financial institutions also benefits customers and the economy as a 
whole. For example, banks tend to cushion credit terms for their long-term customers 
during downturns (Petersen and Rajan, 1995; Bolton et al., 2016), while the lower risk 
taking incentives of financial intermediaries reduce bank instability and systemic risk.

2.2.2 Conceptual Framework

Innovation in information and communication has been accelerating over the past 
decades, driven by growing computing power and the proliferation of the internet. 
While the underlying technological progress is affecting virtually all sectors of the 
economy, its effects on financial intermediation are particularly profound. This is 
illustrated by Figure 1. The left Panel is based on the European Working Conditions 
Survey, and shows that Financial Intermediation (blue line) dwarfs all other industries 
(range indicated by shaded area) in the use of personal computers. In 2015, 89% of all 
employees in financial intermediation made heavy use of personal computers in the 
EU-15 countries.2 The right panel shows that the increase of automation has led to a 
steady decline in the number of employees in financial intermediation. Between 1997 

2 The EU-15 area countries are Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ire-
land, Italy, Luxembourg, Netherlands, Portugal, Spain, Sweden and United Kingdom.
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and 2018, the number of bank employees declined from 7,300 to 5,500 per million 
inhabitants in the EU-15, corresponding to a decline of roughly half a million jobs. 

Figure 1: Computer Use and Employment in Financial Intermediation

The financial industry has already experienced many waves of technological innova-
tion. Advances on the information side led to the rise of passive investing in the 1980s 
and to the credit scoring and securitization revolution in the 1990s. Similarly, inno-
vations in communication included ATMs in the 1970s; telephone banking in the 
1980s; attempted entry into banking by supermarket giants Walmart and Tesco in UK 
in the 1990s; and the increased use of online banking and retail electronic payments 
in the 2000s. While these innovations have been shifting the balance in the financial 
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system from banks towards markets and specialized players, the overall structure of 
the financial industry with banks at its core remained remarkably robust (Philippon 
2015).3 In this paper, we argue that the ongoing changes are more fundamental than 
the previous ones, and may lead to deeper shifts in the financial industry structure.

To assess the implications of financial technology, we distinguish between the con-
tinuation of established trends (which may be accelerating) and genuinely new devel-
opments. To this end, we structure our discussion on the basis of the matrix depicted 
in Table 1. The first row summarizes the roles of information and communication in 
financial intermediation. The second and third rows indicate key technology-induced 
changes in each of those fields, distinguishing between what is old and what is new. 
Among the established trends, we highlight the proliferation of hard information and 
the change in financial sector communication from branch-based interaction to more 
distant links. Regarding new developments, the growth of the digital economy gives 
rise to new types of data, often non-financial in nature. The abundance of data in turn 
enables the use of big data analytics such as machine learning and artificial intelli-
gence. Innovations in communication give rise to the dominance of digital platforms 
and mobile devices that take over an increasing share of customer communication.

Table 1: Technological Progress and Financial Intermediation

Information Communication

Role in financial intermediation Collect and process data for scree-
ning and monitoring 

Establish relationships and distri-
bution networks

Established Trends Codification of soft information Move from in-person to distant 
(telephone and online) interactions

New developments New types of (non-financial) data; 
Data abundance enables AI & 
machine learning

Low-cost search, matching, and 
distribution through digital plat-
forms and mobile devices

2.3 information innovation: established trends and new 
 developments

Innovations in the collection and processing of information have several dimen-
sions. One is codification, which describes the conversion of soft information into 
hard information that can be processed and transmitted (Liberti and Petersen, 2018). 

3 Over twenty-five years ago, Boyd and Gertler (1994) asked “Are Banks Dead? Or Are the Reports 
Greatly Exaggerated?” and concluded that the role of banks had in fact not diminished. Banks were 
neither driven to irrelevance by the disruption caused by the Global Financial Crisis.
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Another is the emergence of vast non-financial data on consumer choices and prefer-
ences. The scale of these new data enables the use of analytical tools such as machine 
learning and artificial intelligence (AI) to deliver new insights, including for financial 
decision-making (Athey and Imbens, 2019; Philippon, 2020). More generally, the 
diffusion of the internet and advances in computing have led to a massive increase in 
the overall availability of data, often at negligible cost. 

2.3.1 Established Trends

Much of the recent surge in information-related innovation in the financial industry 
can be seen as a continuation of past developments at an accelerated pace. The IT rev-
olution of the 1990s boosted the ability to create and use hard information in finance. 
This gave rise to securitization, helped the proliferation of financial markets, increased 
financial sector competition, and induced bank consolidation. A well-established lit-
erature discusses the effects of hard information on financial intermediation. While 
it highlights the benefits in terms of access to finance, it also stresses a “dark side” of 
greater reliance on hard information. 

On the positive side, hard information enables borrowers to obtain credit in 
larger volumes and at better terms. Credit scoring and information sharing via credit 
registries alleviate information-related frictions between borrowers and lenders (Jap-
pelli and Pagano, 1993), which especially benefits riskier and more opaque borrowers 
(Berger and Frame, 2007). Moreover, the ability to securitize and sell loans insu-
lates borrowers from lender financial conditions (Loutskina and Strahan, 2009), and 
decreases the cost of credit (Jaffee and Rosen, 1990; Jappelli and Pagano, 2002). More 
generally, there is evidence that IT-adoption helps banks to select better borrowers 
and thus increases their resilience in crisis times (Pierri and Timmer, 2020). 

Despite these positive effects, the existing literature also highlights a “dark side” of 
hard information. Its use can worsen borrowing conditions for customers for which 
hard information is more difficult or impossible to generate, such as SMEs (Petersen 
and Rajan, 1994; Berger et al. 2005) or young and innovative firms (Dell’Ariccia et al., 
2020). Moreover, at the aggregate level, a financial system that relies on hard informa-
tion can be more volatile. Banks that engage in soft information-based relationships 
with customers tend to smooth lending over the cycle, which helps to soften credit 
contractions in downturns (Allen and Gale, 1997; Bolton et al., 2016; Boot and Rat-
novski, 2016; Beck et al., 2018). By contrast, hard information allows for the design 
of high-powered managerial contracts that can encourage financial sector risk-seeking 
and myopia (Rajan, 2006). 

The nature of information also affects how collateral is used in credit markets. 
When lending is based on soft information, banks use collateral to alleviate asymmet-
ric information and moral hazard problems (Cerqueiro et al., 2020). However, in the 
context of repeated customer interaction, the use of collateral may become less critical 
over time and is possibly substituted by reputation (Botsch and Vanasco, 2019; Boot 
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and Thakor, 1994).4 The use of collateral is more time-invariant in lending based 
on hard information, which lacks repeated interaction and reputation mechanisms. 
Whether lending based on soft or hard information uses more collateral is subject to 
debate. For example, whereas loans based on hard information are often secured by 
fixed assets such as land and structures, soft information-based loans may also use 
“movable” collateral that requires monitoring, such as inventories.  Also, the more 
hands-off nature of hard information lending might go hand in hand with overcol-
lateralization (Berger et al., 2019). At the same time, Gambacorta et al. (2020) suggest 
that high quality hard information can substitute for collateral. 

Hard information also facilitates the creation of collateral through the securitiza-
tion of debt claims, and thus supports the functioning of wholesale funding markets. 
In addition, securitization enables lenders to diversify or hedge risks, and increase 
their lending capacity. However, securitization also gives rise to new risks. For exam-
ple, banks that target a certain risk profile can respond to these opportunities by 
weakening their lending standards (Keys et al., 2010; Loutskina and Strahan, 2011). 
Also, securitization has historically contributed to leverage-fire sale cycles (Lorenzoni, 
2008; Stein, 2010; Gorton and Metrick, 2012; Gennaioli et al., 2013) and enabled 
regulatory arbitrage (Shin, 2009; Acharya et al., 2013). Additionally, the re-use of col-
lateral within the financial system (“re-hypothecation”) deepens the interconnected-
ness of financial intermediaries and increases systemic risk (Singh and Aitken, 2010; 
Park and Kahn, 2019; Infante and Vardoulakis, 2020).

The fact that hard information is easy to transmit favors large organizations (Stein, 
2002), which induces consolidation in the financial system and thus can increase 
systemic risk (Berger et al., 2005; Laeven et al., 2016). Moreover, a proliferation of 
hard information can be used to price discriminate among customers (Shiller, 2013), 
and may amplify discrimination against minorities and socially disadvantaged groups 
due to statistical biases (Fuster et al., 2018). Finally, an increased availability of infor-
mation can also undermine risk-sharing through the so-called “Hirshleifer effect”, 
i.e., the destruction of risk-sharing possibilities through the revelation of information 
(Hirshleifer, 1971).5

2.3.2 New Developments

Technological progress perpetuates the trend towards a greater use of hard informa-
tion in finance, with its benefits and drawbacks. As the volume of codified informa-
tion increases, its use will expand from the current realm of standardized products 
such as mortgages into more complex business segments such as commercial lending 

4 Boot and Thakor (1994) analyze a setting with only moral hazard (and no learning). Borrowers ini-
tially accept secured contracts at above-market terms, and over time (if successful) switch to below-
market unsecured loans.

5 See section 8.3 in Vives (2010) for a discussion.
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and financial advisory services. While this will further increase efficiency and reduce 
costs, it can also amplify existing incentive problems or create new ones.

Traditionally, banks rely on the analysis of customer financial information from 
payment flows and accounting records. The rise of the internet permits the use of new 
types of non-financial customer data, such as browsing histories and online shopping 
behavior of individuals, or customer ratings for online vendors. The literature sug-
gests that such non-financial data are valuable for financial decision making. Berg et 
al. (2019) show that easy-to-collect information such as the so-called “digital foot-
print” (email provider, mobile carrier, operating system, etc.) performs as well as 
traditional credit scores in assessing borrower risk. Moreover, there are complemen-
tarities between financial and non-financial data: combining credit scores and the 
digital footprint further improves loan default predictions. Thus, the incorporation 
of non-financial data can lead to significant efficiency gains in financial intermedia-
tion.6 

Large technology firms collect vast amounts of non-financial data through their 
consumer-facing platforms in the areas of e-commerce, social networking, and online 
search. The sheer amount of data enables the use of “big data” analysis tools such as 
artificial intelligence and machine learning. The literature confirms their usefulness in 
finance. For example, Dobbie et al. (2018) show that the use of machine learning can 
lead to significantly improved default risk predictions. Moreover, the ability of new 
entrants to collect and process non-financial data may, at least in part, substitute for 
their lack of access to soft information on borrowers. Therefore, information-related 
innovation can erode the competitive advantage of banks linked to soft information 
that is accumulated over time in the context of relationship banking (Berger et al. 
2005; Boot, 2000; Botsch and Vanasco, 2019).

Accordingly, Bigtech firms have the informational capacity to compete, and pos-
sibly even outperform banks in financial service provision. This is corroborated by 
Frost et al. (2019), who show that the internal ratings of MercadoLibre, an online 
marketplace in Latin America, predict default risk better than credit scores. There is 
also evidence that Bigtech finance is most effective when traditional financial inter-
mediation is undersupplied. Hau et al. (2019) document that Ant Financial, an arm 
of the Alibaba online marketplace, extends more credit lines in rural areas of China 
with a limited presence of banks.

More generally, the proliferation of the internet increases the overall availabil-
ity of public information, as large amounts of data can be acquired at low cost via 
web-scraping. This reduces informational capture and increases the contestability of 
financial services. Accordingly, consumers and firms can reap a higher share of the 
surplus created by financial intermediation. In contrast, banks face pressure on rev-

6 While banks often do not have access to non-financial data, they also face regulatory uncertainty as 
to whether these data are allowed to be used for the provision of financial services.
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enues generated from the provision of information provision services. For example, 
buy-side investors have increased their reliance on “alternative data” such as satellite 
images, credit card sales, and mobile geolocation data.7

There is a tension between the private accumulation of data on the one hand and the 
increased public availability of data on the other hand. As pointed out by Hauswald and 
Marquez (2003), these two developments imply exactly the opposite for informational 
capture. Accordingly, the net effect of innovations in the collection and processing of 
information crucially depends on which of these two effects dominates. Public concerns 
about the risk that (hard) information is becoming monopolized are increasing, fueled 
by Bigtech firms’ privileged access to customer data.8 Since data is non-rival, informa-
tion sharing across firms could lead to potentially large efficiency gains. However, as 
shown by Jones and Tonetti (2020), firms will typically refrain from doing so due to 
the fear of creative destruction, which limits competition and stifles innovation. In this 
context, giving data property rights to consumers can lead to better data sharing, and at 
the same time allow them to protect their privacy if desired.

At the same time, Acemoglu et al. (2019) argue precisely in the opposite direction. 
In their model, consumers that share their data also reveal information about others. 
This externality leads consumers to ignore their privacy concerns, depresses the price 
of data, and thus generates excessive data sharing.

Technological progress also affects the structure and the efficiency of financial mar-
kets. Bai et al. (2016) study the extent to which stock prices predict future earnings, 
and conclude that the U.S. stock prices have become significantly more informative 
since the 1960s, a finding that they attribute to increased information production. 
However, Farboodi et al. (2020) show that this development is exclusively driven by 
large firms, while price informativeness has in fact declined for smaller firms. 

The mixed empirical evidence is echoed by recent theoretical models of tech-
nological progress and information acquisition. Dugast and Foucault (2020) show 
that advances in computing power increase market efficiency by reducing the cost of 
searching for signals. However, data abundance can have the opposite effect, because 
investors must now search among many potential signals and may ultimately find it 
more costly to acquire information (the “needle in the haystack” effect). Consistent 
with developments such as the rise of high-frequency trading, Farboodi and Veldkamp 
(2020) argue that technological progress induces investors to divert resources from 
information production to the extraction of others’ information by mining through 
vast amounts of financial transactions data. While overall price informativeness still 
increases with technological progress (the average trader is more informed), market 
liquidity is hurt through an increase in “information risk”: future prices become more 
sensitive to future news, which makes assets riskier today.

7 See “Asset managers double spending in new data in hunt for edge”, Financial Times, May 9, 2018.
8 See “Free the data serfs!”, The Economist, October 22, 2020.
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2.4 communication innovation: novel and increasingly 
 pertinent

The concept of “communication” refers to the establishment and maintenance of 
customer relationships as distribution channels for financial services. The finance lit-
erature has traditionally focused on the role of informational frictions in financial 
intermediation, because the effects related to communication are also present in non-
financial industries and thus typically studied in the broader industrial organization 
literature.9 However, technological progress increases the importance of distribution 
channels in finance. As a consequence, the role of communication in financial inter-
mediation may in fact become more central than that of information.

2.4.1 Established Trends

Historically, banks were local businesses that liaised with customers in a physical 
branch location. The associated spatial capture of clients who demanded financial 
services allowed banks to exert considerable market power. While early technologi-
cal innovations, such as the ATM and telephone banking, increased convenience for 
customers and reduced costs for banks, banking largely remained a brick-and-mortar 
business.

Communication started exerting a deeper influence on the structure of financial 
intermediation in the late 1990s and early 2000s, when the diffusion of the internet 
reached a critical mass and enabled the adoption of online banking, with increased 
process automation and deeper convenience benefits to customers. This enabled the 
entry of specialized players that focused on communication as a comparative advan-
tage. In the market for deposits, it gave rise to direct banks that operated without a 
physical branch network and relied on third-party ATMs. In lending markets, inde-
pendent mortgage originators offered faster credit approval relative to traditional 
banks. The new entrants competed with incumbent institutions on price and con-
venience, and were able to accumulate meaningful market shares. Interestingly, many 
such focused businesses were deeply affected by the global financial crisis of the 2008. 
Direct banks suffered large deposit outflows, while independent mortgage originators 
faced collapsing demand and losses on their pipeline. This may indicate either the 
insufficient resilience of new business models, or the fact that these business models 
lacked the customers’ trust necessary for the stable provision of financial services over 
the cycle, due to their short track record (Thakor and Merton, 2018).

Figure 2 illustrates the evolution from brick-and-mortar to online banking. The 

9 One exception is the literature on financial networks, which focuses on the effects of financial sector 
network structure on financial stability (see Allen and Babus, 2009, for an overview). In contrast, we 
discuss how communication frictions affect the connectivity of financial intermediaries with their 
customers, with implications for competition and business models.
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use of online banking services in the EU-15 stood at only 19% in 2003, but increased 
steadily to 59% in 2018. By contrast, the number of branches declined drastically, 
from 540 branches per 1 million inhabitants in 1997 to only 331 in 2018.

Figure 2: Use of Online Banking and the Number of Bank Branches in Europe

Innovation in communication sparked a trend towards bank consolidation that led 
to the creation of large universal banks and the repeal of the Glass-Steagall Act in 
1999. At least in part, this development was fueled by banks’ desire to reinforce their 
distribution networks (Houston et al., 2001), so as to strengthen their “first point of 
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contact” advantages and the associated rents from cross-selling. Consolidation also 
enabled banks to reduce overhead and eliminate overcapacities associated with redun-
dant geographically overlapping branches (Houston and Ryngaert, 1994).

2.4.2 New Developments

There is little doubt that the days of brick-and-mortar banking – and the associated 
opportunities for cross-selling through a “first point of contact” advantage of branch 
banking – are largely over. Today, new entrants can set up efficient communication 
channels via web portals and mobile apps at very low cost, and reach targeted audi-
ences via direct marketing tools, including social media. Moreover, the ability to 
source IT infrastructure through cloud services considerably lowers the barriers to 
entry. Consistent with this, so-called “neo banks”, such as Axos, Revolut, and N26, 
are challenging incumbents by offering customer-friendly interfaces and employ-
ing more efficient IT processes. In mortgage markets, the market share of non-bank 
originators with a focus on customer convenience has doubled from pre-crisis levels 
(Buchak et al., 2018).10 In payments, new entrants such as Paypal, Adyen, and Stripe, 
specialize on facilitating payments for online purchases, and more broadly provide 
interconnections between payment systems in an increasingly globalized world.11 
And new apps for stock trading (e.g. Robinhood) and robo-advising (cf. D’Acunto 
et al., 2019) are disrupting the markets for brokerage and asset management. Many 
of the new entrants have accumulated a significant market share in the respective 
services, which suggests that competition in retail financial services provision is likely 
to further intensify in the future.12

Peer-to-peer (P2P) platforms are a distinct type of new entrants. They represent 
a new business model that is enabled by innovations in both communication and 
information. They use superior communication technology to match individual bor-
rowers and lenders, and enable informed lending decisions through the collections 
and sharing of hard information. P2P technologies can provide external financing 
for firms and households that may not qualify for borrowing from traditional banks. 
Consequently, P2P lenders in part complement, and in part substitute bank lending 
(De Roure et al., 2019; Vallée and Zeng, 2019; Tang, 2019).

The internet has also given rise to digital platforms as powerful intermediaries 
that consolidate information, match buyers and sellers, and enable peer-to-peer com-
munication. Their nature as two-sided markets gives rise to significant network exter-
nalities, which limit contestability and favor few large players (Rochet and Tirole, 

10 In this context, convenience is associated with the ability to complete mortgage applications online 
through customer-friendly interfaces, as well as fast and automated approval (Fuster et al., 2019).

11 While these entrants started their business as non-bank payments processors, some recently have 
acquired banking licenses (e.g. Adyen and Paypal).

12 See “Race to become UK digital banking leader hots up”, Financial Times, October 5, 2019.
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2003).13 Many of the underlying products and services have penetrated much of con-
sumers’ everyday lives, resulting in a very high “contact rate”. Platform operators 
strive to provide an ever-increasing range of products and services in an attempt to 
generate spatial capture and become the “first point of contact” for a complete set of 
customer needs.14

Financial services fit well into such digital ecosystems, both as standalone products 
(e.g. savings accounts) and through synergies with other goods and services offered 
on the platform (e.g. consumer credit in e-commerce). These synergies give platforms 
a strong communication-based competitive advantage in financial service provision, 
especially because the consumption of financial services is typically not a motive in 
itself, but rather complements the ultimate consumption of non-financial goods or 
services. For example, consumers take mortgages to enable home ownership, and use 
payments to purchase goods and services. They do not derive utility from borrowing 
or transferring money in itself.15 Accordingly, digital platforms have a natural interest 
to include financial services into their offerings.

Digital platforms also exhibit significant feedback effects between information 
and communication. Their communication advantage—i.e. their role as a first point 
of contact—gives them abundant data on consumers and sellers, and thus also gener-
ates an informational advantage. Thus, platforms are able to exert both informational 
and spatial capture. For banks, these developments are challenging in two ways. One 
is the loss of the customer interface, and thus of their strong communication-based 
competitive advantage. The other is that specialized entrants now become more force-
ful competitors as they can easily distribute their services through platforms. 

The final novel dimension of platforms is that their overwhelming market power 
over distribution channels gives them an advantage over banks at enforcement. The 
threat to exclude customers after missing credit repayments may weigh heavily, espe-
cially in weaker institutional environments.

13 A product or service exhibits positive (negative) network externalities if its utility is increasing (de-
creasing) in the number of people consuming it. These effects can be direct or indirect. For example, 
social networks such as Facebook exhibit direct effects, since it is easier to find friends if more people 
sign up. Search engines such as Google display indirect effects: while users do not care about other 
users per se, increased usage improves the quality of search through more data. Finally, in two-sided 
markets, there can also be network effects across different sides. For example, consumers and mer-
chants attract each other in online marketplaces.

14 In Asia, this development has culminated in the rise of so-called Super-Apps (WeChat, AliPay, Go-
jek, Grab) that offer a large variety of services (messaging, transportation, food delivery, entertain-
ment) seamlessly through a single platform. See “Fintech: the rise of the Asian super app”, Financial 
Times, December 13, 2019.

15 A rare exception where financial services have their own utility is wealth management. But even 
here, wealth managers engage in bundling by offering access to “life style” products and services. See 
“People Over Products: Why Private Banks Should Focus On Relationships, Not Sales”, Forbes, May 
5, 2020.
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2.5 the future of banks

The rapid pace of technological progress raises questions about the future of banks. 
Banks typically are vertically and horizontally integrated financial intermediaries. In 
vertical terms, they use their balance sheet to perform maturity transformation, and 
directly interact with customers when raising deposits and making loans. Horizon-
tally, banks provide services that do not directly rely on a balance sheet, but have 
informational or communication synergies with deposit-taking or loan-granting. For 
example, payment information can help monitor loans (Puri et al., 2017; Parlour et 
al., 2019), information from lending can assist underwriting (Kroszner and Rajan, 
1994; Drucker and Puri, 2005), and established communication channels with retail 
depositors enable the cross-selling of savings or insurance products, which boosts 
bank revenues and helps income diversification (Stiroh and Rumble, 2006).

Innovations in information and communication pose two fundamental challenges 
for the integrated bank business model. First, they enable the entry of specialized 
competitors with a focus on financial services that require little or no access to a bal-
ance sheet, thus challenging banks’ horizontal integration. Second, digital platforms 
compete with banks for direct access to customers, thus challenging banks’ vertical 
integration. We discuss these challenges in turn.

2.5.1 Challenge 1: Horizontal Disintegration through Specialized Competitors

Aside from their core maturity transformation business, banks provide a wide range 
of services where they act as agents or brokers. In this case, they take on little or no 
risk, and collect fees for providing services. The most prominent activities of this type 
are asset and wealth management, insurance, brokerage, advisory services, and pay-
ments. 

Historically, banks’ position as a first point-of-contact for financial services enabled 
them to capture rents through the cross-selling of their own or third-party products. 
For example, the asset management industry in Europe and Japan is still dominated 
by banks, despite their underperformance compared to non-bank providers of similar 
services (Ferreira et al., 2018). 

Since horizontally integrated banking services require no access to a deep bal-
ance sheet, they can also be performed by non-banks. Novel distribution channels 
diminish banks’ position as gatekeepers to financial services, and enable specialized 
providers to gain direct access to customers. These specialized entrants can avoid 
the organizational inefficiencies present in large banks (Scharfstein and Stein, 2000), 
which helps them to be agile and efficient in their use of technology. Consequently, 
they may be able to beat banks on price, speed, and convenience (Fuster et al., 2019). 

In addition to technological drivers, the horizontal disintegration of financial 
services is also facilitated by regulation. Offering specialized financial services often 
does not require a full banking license. For example, several jurisdictions now grant 
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licenses for the provision of electronic payment services. This lowers the regulatory 
compliance costs of specialized entrants. 

The communication-driven horizontal disintegration of financial service provi-
sion is different from past experiences that were information-driven. The rise of hard 
information in the 1990s enabled independent mortgage originators, which used 
ratings-based certification to securitize and sell mortgage exposures to end-investors. 
The originate-to-distribute model was associated with well-known incentive prob-
lems, driven by moral hazard and adverse selection. Since the current disintegration is 
driven by communication, it is less impeded by information frictions, and can induce 
deeper structural changes in financial service provision.

2.5.2 Challenge 2: Re-Intermediaton through Platforms

The rise of digital platforms fundamentally changes the way goods and services are 
distributed. Consumer choice was historically constrained by significant search costs. 
These have now dropped to near zero: prices and features of most goods and services 
can be compared with a few clicks or swipes. Network externalities inherent in two-
sided markets lead to the dominance of a few large platforms competing for users’ 
attention. To strengthen lock-in effects and maximize data generation, platforms are 
offering an ever-expanding range of products and services. The inclusion of financial 
services would naturally complement most platforms’ business model. 

While consumers are likely to embrace the integration of financial services into 
digital ecosystems, such a transition poses a severe threat to banks. When online 
platforms interject themselves between banks and customers, they introduce another 
layer of intermediation. By becoming middlemen between customers and financial 
institutions, they may capture most of the existing rents, and much of customer 
data.16 As a consequence, banks can lose direct access to their customers and face the 
risk of vertical disintegration.

The most potent digital platforms are the ecosystems of Bigtech firms, which 
can leverage upon a large customer base of their non-financial core activities that 
allows them to exert market power. They also have access to vast amounts of cus-
tomer data to support their venture into finance. Another type of platforms is price 
comparison sites for financial products such as mortgages and deposits. The absence 
of an established “outside” business means that they need to grow quickly in order 
to reach the critical mass required to become a “gatekeeper” for customer access.17 
Once successful, however, financial comparison sites may morph into “financial 

16 For example, platforms such BankBazaar (India), Check24 (Germany) or Comparis (Switzerland) 
effectively intermediate between consumers and banks in the market for certain standardized finan-
cial products such as mortgages and consumer loans. Basten and Ongena (2020) study how such 
platforms affect banks’ loan portfolios.

17 Formally, comparison sites cannot engage in “platform envelopment”, see Eisenmann et al. (2011).
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supermarkets” – specialized online platforms that offer access to the full range of 
financial services.

Importantly, platforms do not need to provide financial services themselves: they 
can monetize their comparative advantages without maintaining a dedicated balance 
sheet. On the communication side, the platforms’ activity can be viewed as “match-
making”, which does not require risk-taking. On the information side, customer 
data can be passed on to other financial service providers. The recently announced 
partnerships between Apple and Goldman Sachs as well as Google and Citigroup 
are consistent with this view, and most likely only mark the beginning of Bigtech 
platform involvement in financial services provision.18 Importantly, such partner-
ships need not stay exclusive over time, as platforms may prefer to create competition 
among several participating banks to maximize their own rents. In addition, digital 
platforms also enable specialized financial players to distribute their products more 
widely. This means that the vertical disintegration of the bank business model ampli-
fies its horizontal disintegration. Not providing financial services directly also allows 
platforms to avoid compliance costs, and, especially in the case of Bigtech firms, 
political resistance.

The involvement of non-financial firms in the provision of financial services is not 
novel per se. Historically, large manufacturers have facilitated trade credit, loans for 
consumer durables, project finance, and leasing. Yet, the scope of their involvement 
was typically bounded by the limited range of circumstances in which they had a 
comparative advantage over banks in terms of information or communication.19 The 
rise of digital platforms may change this fundamentally, since Bigtech firms offer a 
vast range of products and services, and at the same time appear to have an edge over 
banks in both communication and information.

2.5.3 Limiting Factors and Banks’ Response

Based on the two challenges outlined above, the future of banks appears bleak. In the 
extreme, digital platforms and specialized competitors can induce a complete vertical 
and horizontal disintegration of the traditional bank business model. In this case, 
banks will be relegated to the role of upstream (not customer-facing) suppliers of 

18 See ”Apple Debuts Titanium Credit Card With Goldman, Mastercard”, Bloomberg, March 25, 2019, 
and “Google Makes a Bid for Banking, Where Tech Firms Go to Stumble”, New York Times, Novem-
ber 13, 2019.

19 For example, trade credit can serve as a monitoring tool for suppliers (Smith, 1987). Similarly, spe-
cialized firms can be more efficient than banks at re-deploying repossessed assets (Mian and Smith, 
1992; Habib and Johnsen, 1999) or assessing collateral values (Brennan et al., 1998; Stroebl, 2016). 
Petersen and Rajan (1997) argue that critical suppliers have a superior enforcement capability if they 
can threaten to disrupt a borrower’s business continuity in response to non-payments. The provision 
of financing also enables producers to increase product demand via cross-subsidization of lending 
and sales (Banner, 1958; Barron, Chong, and Staten, 2008).
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maturity transformation services, while downstream (customer-facing) services will 
be taken over by platforms and specialized providers. Yet, there are a number of limit-
ing factors to this extreme outcome.

First, banks will aim to improve their capabilities in communication and in infor-
mation processing through massive IT investment. This involves upgrading outdated 
systems and processes, unifying geographically segmented systems, shifting to cloud 
computing, and developing new, digital-oriented financial products and services that 
match customer needs (such as new customer interfaces and significantly faster credit 
decision systems). Banks may also acquire or cooperate with specialized Fintech firms 
in order to procure expertise for the digitalization of key processes. 

However, the organizational complexity of large banks will complicate the tran-
sition. Moreover, banks may be slow in adopting new technologies due to higher 
(perceived) reputational risks relative to new entrants. This can be amplified by 
uncertainty about the regulatory stance, and a lack of regulatory guidelines regarding 
the use of new digital tools. Finally, low profitability and labor market frictions can 
prevent the required organizational changes, especially in Europe.

The most digitally ambitious banks may try to develop their own platform-based 
ecosystems as a means of staying competitive. To this end, they can enrich their core 
service offering with complementary financial and non-financial services. For exam-
ple, banks may offer alternative lending arrangements (e.g. P2P lending) for riskier 
customers, or integrate real estate brokerage services into their mortgage lending busi-
ness. However, such changes would challenge banks to leave their established realm of 
expertise and be open to changing their overall business model. 

A second limiting factor to the disintegration of bank business models are limits 
to the reach of digital platforms. Bigtech firms and price comparison sites are mainly 
focused on retail consumers. While this enables them to distribute retail financial 
services such as payments and consumer loans, as well as SME loans for online mer-
chants, banks may—at least for now—be able to maintain their competitive advan-
tage in serving corporate clients.20 

This may change, however, with the fast-growing adoption of cloud computing. 
Bigtech firms that provide such services—Amazon, Microsoft, Google, and Alibaba—are 
establishing communication channels with a wide range of corporate clients, including 
very large firms and the public sector. They may then be able to develop broader eco-
systems around their cloud services, including business-to-business (B2B) marketplaces 
that could also supply financial services. High contact rates and potential access to non-
financial information on corporate customers would enable the providers of cloud services 
to rival banks’ information and communication advantages in the corporate segment.

20 Using data up to 2012, Berger et al. (2017) show a continuing distinct value of soft information and 
relationship banking in alleviating firm financial constraints, and link this explicitly to the economic 
role of small banks.
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A third limiting factor is that banks may succeed in preserving the integrated provi-
sion of financial services for their most information-intensive customers. Indeed, the 
literature has emphasized how banks may respond to a proliferation of hard infor-
mation by “retrenching” to their relationship-based business anchored in soft infor-
mation and repeated interactions (Boot and Thakor, 2000). This will likely lead to 
further market segmentation, where only the most informationally opaque borrowers 
will continue to depend on relationship lending, while others are served with arm’s 
length lending that builds on hard information. In arm’s length lending, banks will 
face intense competition from non-bank lenders, including peer-to-peer platforms, 
which will operate either independently or through ecosystem platforms. 

To strengthen their competitive position, banks may further seek to intensify trust 
as their distinctive asset. This can potentially lead to the revival of merchant banks 
– “trusted advisors” that provide tailored solutions for corporate customers with com-
plex needs. Technological innovation may in fact foster standalone merchant bank-
ing, since it becomes easier to source services and infrastructures that were previously 
shared within financial conglomerates, such as hedging, funding, compliance, and IT. 
A re-emergence of merchant banking would be consistent with the long-held view 
in the literature that relationship banking can survive competition by increasing its 
relationship intensity.

Finally, another factor that can limit non-bank entry in financial services provi-
sion is banks’ access to cheap and stable deposit funding, which is supported by 
deposit insurance, implicit too-big-to-fail government guarantees (O’Hara and Shaw, 
1990; Krishnamurthy and Vissing-Jorgensen, 2012), retail customers’ trust (Thakor 
and Merton, 2018), and banks’ market power in retail deposit markets (Drechsler et 
al., 2017). In addition to providing cheap funding, the safety of deposits also makes 
banks more efficient in providing other, horizontally integrated services such as pay-
ments (Merton and Thakor, 2019). However, this limiting factor may weaken over 
time. If bank deposits will become increasingly intermediated by online platforms21, 
banks may no longer be able to exert market power and lose part of their funding 
advantage (Vives, 2019). In addition, if banks diminish in importance, so will their 
funding advantage that builds on implicit guarantees.  At the same time, some non-
banks, in particular large Bigtech platforms, may become effectively too-big-to-fail, 
which would enable them cheaper and more ample access to funding (but also more 
regulatory constraints).22

21 See, e.g., “Thiel-backed fintech Deposit Solutions launches in United States”, Reuters, September 
29, 2020.

22 While trust may grant banks an advantage over standalone entrants (Thakor and Merton, 2018), it 
is important to note that brands like Apple and Amazon also enjoy high levels of customer loyalty. 
This may enable them to quickly gain customers’ trust in the intermediation of financial services as 
well.
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2.6 policy challenges

Innovation in information and communication, and the consequent shift in the 
financial industry structure from banks to specialized entrants and digital platforms 
create novel challenges for public policy. Below we list a number of priorities across 
various domains. The key risk throughout is that policymakers fall behind the curve 
by protecting outdated business models, having no structured approach vis-à-vis the 
new entrants, and not being ready to deal with new technologies.23 Network effects 
may give rise to tipping points with rapid changes and costly ex-post adjustment. 
Moreover, the scale of potential entrants – particularly Bigtech firms – will enable 
them to accumulate political power. 

Note that the question of whether other entities can efficiently fulfil the economic 
role of banks remains open. However, even if this were the case, the transition will 
be complex and require fundamental adjustments by policymakers because banks are 
currently at the core of monetary and macroprudential policies.

2.6.1 Prudential Policy: New Dimensions

Prudential regulation corrects excessive financial risk-taking. Micro-prudential regu-
lation addresses risks driven by leverage and focuses on individual firms (Dewatripont 
and Tirole, 1994). Macro-prudential regulation corrects for externalities, and focuses 
on the system as a whole (De Nicolo et al., 2012). New technologies will challenge 
both forms of prudential regulation along several dimensions. 

First, a financial system more reliant on hard information is more cyclical and 
crisis-prone, as discussed in section 2.3. These effects will get amplified if online plat-
forms are able to introduce competition in deposit markets, which will make banks’ 
funding more flighty and discourage the establishment of long-term relationships. 
The whole financial system would become more susceptible to liquidity freezes – 
as the 2008 crisis has abundantly illustrated. The increased cyclicality will also call 
for a more pronounced role for macroprudential policy (Claessens, 2015). Careful 
design will be needed to avoid the risk of past failures (Behn et al., 2016), and to 
ensure that these policies are not rendered ineffective by an increased relevance of 
non-banks (Bengui and Bianchi, 2018). Furthermore, an increased contestability of 
financial service provision may amplify the risk-taking incentives of financial institu-
tions, while making it costlier for them to maintain appropriate capital and liquidity 
buffers (Schaeck and Cihak, 2012). This is to the detriment of bank customers, and 
ultimately financial stability.

23 This also points at transition issues that supervisors and policymakers need to be aware of. These do 
not just involve understanding new technologies and players (and the associated trial & error), but 
also anticipating and understanding the problems faced by incumbents when adjusting to the new 
competitive realities.
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Second, technological progress gives rise to new risks. The robustness of new lending 
technologies (such as credit-scoring based on digital footprint data) is untested in 
downturns. In fact, the financial fallout from the COVID-19 pandemic is likely to be 
the first major test of the resilience of the new lending technologies. More generally, 
regulators need to find consistent supervisory approaches to the use of new types of 
data and new data analysis tools in financial services. In this context, the rise of AI 
and machine learning pose particular challenges because they have no underlying 
models. Accordingly, it can be difficult to interpret their results, extrapolate them to 
stressed scenarios, or conduct cross-validation exercises. The rapid rise of new busi-
ness models and processes can create operational risks that may be hard to monitor 
and quantify.24

In addition, cyber risk is becoming a first-order concern from a prudential policy 
perspective. Compared to the real sector, financial institutions have fared rather well 
in this domain thanks to proportionately greater investment in IT security (Aldasoro 
et al., 2020). However, the potential fallout from a large-scale cyberattack on systemi-
cally important financial institutions cannot be underestimated. Indeed, recent lit-
erature confirms that cyberattacks can generate financial spillovers and consequently 
have systemic risk implications (Crosignani et al., 2020). Accordingly, there are large 
social benefits of regulators working towards the incorporation of cyberattack sce-
narios into stress-testing exercises, as well as on the design of appropriate contin-
gency plans and infrastructures in collaboration with the financial sector (Duffie and 
Younger, 2019; Kashyap and Wetherilt, 2019).

Third, regulators need to keep an eye on regulatory arbitrage. The disinterme-
diation of financial supply chains enables risks to be “hidden” in complex network 
structures, placed in less regulated entities or more lenient jurisdictions. Establish-
ing a level playing field across entities25 and avoiding a race-to-the bottom across 
jurisdictions is paramount. At the same time, concerns about regulatory arbitrage 
must be balanced with the scope for experimentation, including through the use 
of regulatory “sandboxes” for innovative firms and novel data-driven supervisory 
methods, “regtech” (Arner et al., 2017; Bromberg et al., 2017). More broadly, a shift 
towards hard information on the regulatory side also implies an increased reliance 
on models. 

When these models have pitfalls, or can be gamed, regulatory outcomes can be 
inefficient or even counterproductive (Benoit et al., 2019; Behn et al., 2016). Moreo-
ver, an increased reliance on hard information by regulators may limit the scope of 

24 The recent failure of Wirecard, a German payment processor, illustrates the difficulty of critically 
assessing new business models.

25 Early evidence suggests that prudential regulation can be effective in creating a more even playing 
field between banks and Bigtech firms. Claessens et al. (2018) show that Bigtech firms play a less pro-
minent role in financial services provision in countries with more stringent prudential regulation. 
See also Berger and Udell (2006) on the impact of public policy on the financial industry structure.
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expert judgement based on soft information, and therefore reduce reputation-build-
ing incentives among regulated entities.26

Fourth, the concept of systemically important financial institutions and infra-
structures widens. Platforms engaged in financial service provision are likely to 
become systemically important. Large providers of cloud services may need to be des-
ignated as systemically important infrastructures. However, this may prove difficult 
in practice, because such designation for non-banks has proven controversial in the 
past.27 In addition, prudential policy will also have to monitor risks that arise from 
stronger interlinkages between the financial and non-financial activities of platforms 
and cloud providers.28

Finally, regulatory agencies must keep pace with innovation and its outcomes. 
They will need to adjust more rapidly to new business processes and a less bank-
centric financial industry structure. Legacy banks should be guided to adjust in a 
forward-looking manner, through restructuring, consolidation, or exit.29 Critically, 
regulatory agencies have historically struggled to ensure that their expertise matches 
that of the industry (Hakenes and Schnabel, 2014). This may become even harder 
as innovation intensifies and more talent enters the financial technology sphere.30 
Ensuring expertise is critical not only for quality supervision and regulation, but also 
so that regulators can guide the social debate on the innovation-stability trade-off, 
fending off pressures for unbridled innovation as the memories of past financial crises 
fade.

2.6.2 Prudential Policy: New Dimensions

The changes in the structure of the financial industry induced by technology will 
affect monetary policy transmission and implementation. Information and commu-
nication innovations render deposit and loan markets more contestable, which will 
likely amplify the pass-through of policy rates to lending conditions and deposit rates 
(e.g. Drechsler et al. 2017, 2018). As the importance of bank lending diminishes (e.g. 
because it is replaced by non-bank or P2P lending), so does the importance of bank 
capital and financial conditions for monetary policy transmission (Van den Heuvel, 
2002). 

26 A regulatory focus on hard information may also undermine relationship lending, which critically 
relies on soft information. 

27 See “MetLife Defeats U.S. Government’s Too-Big-to-Fail Labeling”, Bloomberg, March 30, 2016, 
and Dokic (2017).

28 See https://www.cnbc.com/2019/10/24/senators-urge-investigation-of-amazons-role-in-capital-one-
hack.html.

29 To ensure continued viability of legacy banks, supervisors may need to collect different data than in 
the past, including information on IT investments, customer contact channels, etc.

30 According to Alekseeva et al. (2020), finance is among the top three industries with the highest 
demand for AI jobs, which command a wage premium of 11% compared to other jobs.
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The introduction of central bank digital currencies (CBDCs) – also in response to inno-
vations in payment technologies – may make monetary policy transmission more direct, 
and change the effective lower bound on interest rates (Bordo and Levin, 2017; Grif-
foli et al., 2018). A better pass-through might be welcome, as a more cyclical and hard 
information-based financial system may require more countercyclical monetary policy.

In terms of monetary policy implementation, the increased use of collateral enabled 
by the proliferation of hard information will further weaken the importance of unse-
cured funding markets. This, and the diminishing role of banks, will make unsecured 
interbank interest rates a less effective operational target (English, 2002), and call for 
benchmarks based on secured transactions among a wide set of market participants. 
Also, the decreasing number and importance of bank counterparties for central bank 
operations strengthens the case for allowing non-banks to access central bank reserves.

2.6.3 Competition Policy: Platforms as Natural Monopolies for Communication
 and Data

The “first point of contact” advantages of digital platforms give rise to natural monopolies 
in communication and data collection.31 Competition policy should balance platforms’ 
incentives to invest with outsiders’ ability to access their communication infrastruc-
ture and data pools. For example, recent national regulation in Germany provides an 
example of policy towards natural monopolies in communication in the context of 
financial services provision. Starting in 2020, new legislation mandated, on competition 
grounds, that Apple should open the iPhone’s near-field communication (NFC) port to 
third party payment providers, enabling them to compete with the company’s “Apple 
Pay” service.32 This represents, however, a one-off solution and a more holistic policy 
dealing with the natural monopoly aspects of platforms is more appropriate.

2.6.4 Public Standards and Infrastructures: Focus on Data and Interconnections

Standardization and infrastructure are public goods. Private markets can converge 
on suboptimal information sharing and communication protocols that may become 
entrenched due to network effects, giving rise to inefficiencies and rents.33 Public 
policy can help market participants coordinate on better standards. Innovations 

31 The fact that platforms are two-sided markets with strong network externalities renders many 
standard models of antitrust inappropriate, and regulators continue to struggle with this new en-
vironment. See Evans and Schmalensee (2015) for the analysis of antitrust issues in two-sided plat-
forms.

32 “Apple warns of risks from German law to open up mobile payments”, Reuters, 16 October 2019.
33 Competition between two standards is often referred to as a “standard war”. More efficient standards 

do not necessarily end up dominating the market. For example, in the 19th century more cost-
efficient alternative current has replaced Edison’s direct current. At the same time, a more ergonomic 
Dvorak keyboard has never been able to replace the entrenched QWERTY standard.
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in information and communication give rise to two areas where standardization is 
needed: data treatment and exchange, and communication protocols. 

Data is crucial for financial services provision: it helps manage risks and overcome 
adverse selection. This is beyond its role in non-financial services, where it is mainly 
used for targeting customers with product offerings. The scope for market failures in 
the collection, protection, use, and exchange of data is large. Data ownership rules are 
often undefined; the use of data is non-rivalrous, but exhibits large economies of scale 
and scope especially under AI and big data; data collection can entail externalities 
(Garratt and van Oordt, 2019) and display natural monopoly properties when done 
by platforms. Public policy should consider standards in the areas of data ownership, 
maintenance, and exchange – including the templates to classify data (and thus assign 
ownership) and to standardize data (and thus enable its efficient exchange). Reposi-
tories for data generated by platforms and other non-bank financial service providers 
(similar to traditional credit registries) can be part of a solution. 

The increasing use of private data for financial services also raises a myriad of 
consumer protection and privacy issues that require the government to set standards 
for data collection and use.  International data standards are needed, to balance data 
protection within jurisdictions with the benefits of their cross-border use. The public 
debate on the efficiency-privacy trade-off in financial services provision (the “society 
of the future” debate) is not advanced enough yet to converge on desirable outcomes. 
For example, fair lending rules such as the Equal Credit Opportunity Act and the Fair 
Housing Act in the United States ban the use of certain data (e.g., on gender or race) 
for making lending or insurance decisions, primarily to avoid discrimination. Bigtech 
firms face no similar “equal opportunity”-related restrictions.34

There is also a need for level playing field in data standards between banks and 
non-banks. Banks are subject to stringent data privacy requirements, which their 
competitors often do not face. And while “open banking” initiatives such as PSD2 
make bank information available to third parties, no similar information sharing 
requirement is imposed on non-bank financial service providers. 

Communication innovation and the disintegration of financial service value 
chains imply much larger demand for connectivity. It is this demand that is already 
pushing authorities to strengthen existing payments infrastructures (possibly also 
through the use of CBDC, though the scope and benefits of CBDC remain to be 
fully explored). Authorities also have a key role to play in creating a system of digital 
identities to help households and firms operate in a digital economy, including within 
the financial sector.35 Standardization protocols and public infrastructure need to 

34 Policy-making is complicated by the fact that the economics of data is a nascent field (see Carrière-
Swallow and Haksar, 2019, for a review).

35 The “India Stack” initiative is a prime example in this direction. Also, authorities need to ensure that 
those lacking digital literacy (e.g. the elderly or the socio-economically disadvantaged) do not suffer 
severe limitations on their access to finance as a consequence of technological progress.
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also support cross-border interconnections, an aspect especially important in the EU 
single market.

2.7 conclusions

This paper provides an overview of the effects of recent innovations in information 
(data collection and processing) and communication (distribution and connectivity) 
on the structure of financial intermediation.

We have argued that information-related innovation follows past trends such as 
credit scoring and securitization. The key new development is the abundance of non-
financial data, including from digital footprints, which can be used in financial ser-
vices provision. Thanks to large volumes, these data can be analyzed using machine 
learning and artificial intelligence, which gives rise to economies of scale in data usage 
and thus benefits large technology firms and other platform intermediaries. While 
the role of communication has been studied less extensively in the existing literature, 
we argue that recent innovations render communication advantages a key competi-
tive factor in financial services by reducing barriers to entry and weakening banks’ 
traditional role as the “first point of contact” for financial services. New distribution 
channels enable the entry of specialized financial service providers with a focus on 
activities that do not require access to deep balance sheets, such as payments and asset 
management. Furthermore, it allows digital platforms to include financial services 
into their ecosystems to further reduce search and connectivity costs. 

These developments pose a formidable challenge to the traditional business model 
of universal banking, which is based on horizontally and vertically integrated finan-
cial service provision. Specialized service providers can chip off the most lucrative 
horizontally integrated services, while platforms can take over communication with 
savers and borrowers, leading also to vertical disintegration of financial value chains. 
In the extreme case, this trend can relegate banks to upstream providers of maturity 
transformation services. While digital platforms’ focus on retail customers and SMEs 
limits their reach, the increasing relevance of cloud computing services enables large 
technology firms to directly engage with large corporate clients, and thus compete 
with banks in financial services provision to this clientele as well. 

We discuss a number of public policy priorities related to innovations in informa-
tion and communication. Prudential regulation will be challenged in responding to 
new technologies in banking. Monetary policy will need to operate through a wider 
set of counterparties and in an environment of a more cyclical financial system. And 
competition policy, data regulation and the provision of public standards will have 
key roles to play in ensuring optimal market outcomes.

Technological change is a medium-term process. Yet external shocks – such as 
the ongoing COVID-19 crisis – can make the adoption of financial innovation more 
rapid, and amplify its effects on the financial industry structure. Digital platforms 
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may strengthen their market position thanks to higher demand for digital servic-
es, and leverage upon their balance sheet strength to penetrate new markets more 
easily. By contrast, banks may have to prioritize crisis management and postpone 
investment in digital transformation. Prudential regulators may be softer in respond-
ing to medium-term prudential risks, including those from new technology-driven 
entrants, as they focus on restarting lending. In this context, the ongoing COVID-19 
crisis makes the response to information and communication innovation in finance 
an even more urgent policy priority.
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