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a b s t r a c t

We show that the effect of non-interest income on systemic risk exposures varies with bank size and a
country’s institutional setting. Non-interest income reduces large banks’ systemic risk exposures,
whereas it increases that of small banks. However, exploiting heterogeneity in countries’ institutional
setting, we show that the bright side of innovation by large banks (lower systemic risk exposure for diver-
sified banks) disappears in countries with more private and asymmetric information, more corruption
and in concentrated banking markets. These empirical findings provide support for Saunders and Cornett
(2014) who hypothesize which institutional features make the materialization of conflicts of interest
more likely.
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1. Introduction

Deregulation, technological progress and financial innovation in
the two decades prior to the global financial crisis spurred banks to
become larger and more diversified. This increase in bank size and
scope was believed to be profit- and value-enhancing through
economies of scale and scope, and (idiosyncratic bank) risk-
reducing due to portfolio diversification benefits (see e.g., DeLong,
2001; Laeven and Levine, 2007; Demsetz and Strahan, 1997;

Stiroh and Rumble, 2006 or Baele et al., 2007). However, the onset
and unwinding of the global financial crisis of 2007–09 also illus-
trated a darker side of bank size and bank diversification.1 Banks’
size and scope made them systemically more important leading to
too-big-to-fail or too-complex-to-unwind paradigms. This has
caused policymakers and researchers to re-assess the optimal size
and scope of banks. The general conclusion from recent studies is that
larger banks have higher (conditional) tail risk and that diversifica-
tion leads to higher systemic risk.2 Surprisingly, the concepts of size
and scope and their effects on systemic risk (exposures) are usually
analyzed in isolation. In most studies, the focus is either on one of
the two or, when they are jointly analyzed, on additive effects.3
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1 We follow the convention in this literature and use the word ‘diversification’ to
refer to the extent of universal banking. That is, the extent to which banks have
expanded their scope and combine traditional bank activities, which mainly generate
interest income, with non-traditional, non-interest income generating activities.

2 Barth and Schnabel (2013) present an overview of the direct and indirect
channels through which large banks affect or are affected by systemic risk. Empirical
evidence on the size-systemic risk relationship can be found in Demirguc-Kunt and
Huizinga (2013), Fahlenbrach et al. (2012), Brunnermeier et al. (2012) and Adrian and
Brunnermeier (2009). The impact of bank scope (or diversification) on systemic risk is
investigated by e.g. Wagner (2010), Ibragimov et al. (2011), Boot and Ratnovski
(2013), De Jonghe (2010), Brunnermeier et al. (2012).

3 Fahlenbrach et al. (2012), Brunnermeier et al. (2012) and De Jonghe (2010) are
examples of empirical papers that focus on the impact of bank size on systemic risk,
while controlling for bank scope (or vice versa), without interacting them.
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Yet, the use of acronyms such as SIFI or LCBG, which stand for
Systemically Important Financial Institutions and Large and Complex
Banking Groups, by regulators and supervisors do indicate that they
perceive the mix of size and scope (complexity) to have multiplica-
tive (or interaction) effects as well. Similarly, the public perception
is also tilted towards the belief that the mix of bank size and scope
results in hazardous effects. This paper fills this gap in the literature
by exploring two issues. First, we examine the joint and interactive
impact of both bank size and scope on banks’ exposure to systemic
risk. Second, by exploiting a cross-country sample, we assess whether
these relationships are affected by a country’s institutional setting, in
particular by factors affecting the realization of conflicts of interests.

We make two important contributions to the academic litera-
ture. Unconditionally, the net impact of diversification on risk
depends on the relative strength of a bright and dark side. The
bright side of diversification stems from the scope for risk reduc-
tion within the financial institution (Dewatripont and Mitchell,
2005) and risk sharing with the financial system (van Oordt,
2013). The dark side of diversification originates in the complexity
that comes along with combining various financial services. We are
the first to show that the strength of the bright side vis-à-vis the
dark side depends on bank size.4 We find that the dark side of diver-
sification dominates for small banks, whereas the bright side effects
of diversification and innovation dominate for medium and large
banks. More specifically, using a sample of listed banks across the
globe over the period 1997–2011, we find that the initial positive
impact of non-interest income (NII) on systemic risk exposure
(measured by the Marginal Expected Shortfall (MES))5 becomes
smaller with size and turns negative when total assets equal 964
million US$. For almost half of the banks in the sample, there is a sig-
nificant negative impact of NII on MES. Hence, we are the first to
document that combining size with scope leads to multiplicative
effects on systemic risk. The explanation for this finding is multifac-
eted. Smaller banks are more opaque and less transparent (Flannery
et al., 2004), and are therefore more inclined to engage in riskier and
value-destroying activities, which encourages the impact of the dark
side of diversification. Furthermore, larger banks have on average
more sophisticated risk management techniques (Hughes and
Mester, 1998), have more experienced management and employees
and may therefore take more advantage of the bright side of diversi-
fication (Cerasi and Daltung, 2000). Put differently, small banks are
more likely going to lack the specific knowledge and tools to handle
new business ventures or manage complex financial products
(Milbourn et al., 1999). Concerning the dark side, larger banks are
typically subject to a larger scrutiny by various disciplining stake-
holders (Freixas et al., 2007), which may refrain large banks from
taking excessive risk. Importantly, however, stakeholders will only
be able to properly discipline banks when the institutional setting
and information environment allow them to do this. This brings us
to our second contribution.

Our second contribution consists in showing that the bright side
of diversification for large banks crucially depends on country
characteristics that facilitate the creation of conflicts of interests.
The potential for conflicts of interest is the main rationale why
innovation by banks and expansion into non-traditional banking
activities is seen as detrimental for banking system stability. For
an excellent overview of the theoretical predictions and empirical
results, we refer the reader to Mehran and Stulz (2007), Drucker

and Puri (2007) and Saunders and Cornett (2014). We directly test
the assertions of Saunders and Cornett (2014) that the likelihood
with which potential conflicts of interest in universal banks turn
into realized conflicts of interest depends on (i) imperfect informa-
tion on banks, (ii) the level of concentration in the banking sector,
and (iii) the value of reputation. These three features of the institu-
tional setting facilitate the materialization of conflicts of interest
(Mehran and Stulz, 2007 and Saunders and Cornett, 2014). Hence,
they will lead to negative effects of scope expansion for both small
and large banks. However, an environment with more information
sharing, more private monitoring, reputation concerns or more
competition, works as a disciplining device for large banks and
induces them to differentiate and innovate for the better cause.

These two contributions have important policy implications.
First of all, the negative interaction effect implies that implement-
ing one regulatory reform proposal, i.e. downsizing banks, may
weaken another policy, ring-fencing or limiting activities. Second,
ring-fencing small banks or forcing small banks to get back to the
basics is always desirable to reduce systemic risk. Third, our results
indicate that there might be a bright side to allowing large banks to
expand into non-interest income conditional on the institutional
setting. This creates a trade-off. It may be desirable to restrict activ-
ities of large banks if there is low information sharing, low private
monitoring, high corruption and more concentration. On the other
hand, improving transparency and the flow of information might be
a desirable alternative to ring-fencing. Fourth, our results also indi-
cate that downsizing is unconditionally desirable from a systemic
risk point of view for two reasons. Not only is the effect of size on
the systemic risk exposure always positive (for all levels of the
non-interest income share), downsizing will also reduce concentra-
tion (and hence limits the scope for conflicts of interests).

The rest of the paper is structured as follows. In Section 2, we
describe the sample construction as well as the main variables of
interest. Subsequently, in Section 3, we provide empirical evidence
in favor of an interaction effect between size and diversification.
Our second contribution, i.e. analyzing which factors mitigate or
reinforce this interaction effect is shown in Section 4. We subject
this new and intriguing finding in the relationship between diver-
sification, size and systemic risk to a battery of robustness checks,
which are discussed in Section 5.

2. Descriptive statistics

To gauge the relationship between bank size, non-interest
income and systemic risk, we combine data from several sources.
We obtain information on banks’ balance sheets and income state-
ments from Bankscope, which is a database compiled by Fitch/
Bureau Van Dijk that contains information on banks around the
globe, based on publicly available data-sources. Bankscope con-
tains information for listed, delisted as well as privately held
banks. While Bankscope does not contain stock market informa-
tion on a daily basis (which is what we need to compute a systemic
risk indicator), it does contain information on the ticker as well as
the ISIN number of (de) listed banks’ equity, which enables match-
ing Bankscope with Datastream. From Datastream, we retrieve
information on a bank’s stock price as well as its market capitaliza-
tion. This merged Bankscope-Datastream sample yields a panel of
16507 bank-year observations, distributed over 15 years and 76
countries.6 We include commercial banks (44.5% of our sample),

4 Goddard et al. (2008) show for a sample of US credit unions that the impact of
diversification on financial performance (measured as risk-adjusted accounting
profits) is size-dependent.

5 The Marginal Expected Shortfall corresponds with a bank’s expected equity loss
per dollar in a year conditional on the banking sector experiencing one of its 5%
lowest returns in that given year. As in Acharya et al. (2012), we use the opposite of
the returns, such that a higher MES implies more systemic risk.

6 In terms of geographical spread, US banks constitute the largest part of our
sample (1137 banks out of 2199). However, this US dominance does not impact our
main findings, as our results also hold when using various subsamples (including a
non-US sample) or when weighting observations such that each country-year
combination gets equal weight. A list of countries and number of banks is available
on request.
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