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To ensure  the  safety  and  soundness  of the  global  financial  system  as well  as  individual  financial  institu-
tions  and  to reduce  systemic  risk, numerous  policy  measures  and  regulatory  reforms  have  been  brought
forward  as  a  reaction  to the  Global  Financial  Crisis  and  the  European  Sovereign  Debt  Crisis.  Simulta-
neously,  numerous  academic  works  have  critically  reviewed  these  developments.  Therefore,  based  on
a dataset  of 455  papers,  this  article  intends  to structure  the  multitude  of publications  and  provide  a
comprehensive  overview  of  post-crisis  regulatory  research  publications.  Studies  can  be  roughly  divided
into three  overarching  clusters:  publications  identifying  causes  of  the  crisis,  articles  focusing  on  policy
and  reform  reactions,  and literature  investigating  whether  these  reforms  fit  their  purpose.  A  holistic  and
systematic  review  allows  us to extract relevant  recommendations  and  areas  of  action  to  prevent  such  a
crisis in  the  future.

© 2020  Elsevier  Inc.  All rights  reserved.
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1. Introduction

Financial regulation has become increasingly important, since
the reputation of economics as a profession has undoubtedly
come under critical scrutiny with the mostly unforeseen outbreak
of the last two major crises in the US and Europe (Toarna and
Cojanu, 2015). Moreover, the bursting of the internet bubble, the
global financial crisis (GFC), and the European sovereign debt cri-
sis (SDC) have jointly generated costs in the world economy of
approximately USD 30 trillions (see Taskinsoy, 2019). There are
also indications that the causes of many crises are often similar.

Overbeek (2012), for example, cites overaccumulation as the main
driver of financial markets since the 1980s. As a result, it seems
reasonable to address the reasons for the last two major financial
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rises in the world’s two  largest economies in a literature survey. To
void such enormous financial repercussions in the future, schol-
rs have delivered a large variety of critical examinations of the
nancial and sovereign debt crises and the decisive role of regu-

atory circumstances in order to eliminate such deficiencies. Thus,
he question arises as to what extent the regulatory institutions
nd framework conditions were insufficient or could even have
ncouraged crises. Second, the question must be answered as to
hich measures or automatism influenced regulators’ decisions on

ow to counteract the crisis. Finally, it is important to consider the
xtent to which new or ongoing regulatory adjustments or inno-
ations influence the occurrence and course of future crises. Thus,
o organize our discussion, we structured the paper into three sec-
ions (see Fig. 1) based on the identified crisis-related regulatory
iterature. This investigation was divided into three areas:
Firstly, several authors deal with the causes and triggers of crises
and stress situations.

https://doi.org/10.1016/j.irle.2020.105945
http://www.sciencedirect.com/science/journal/01448188
http://crossmark.crossref.org/dialog/?doi=10.1016/j.irle.2020.105945&domain=pdf
mailto:xmeier@mendelu.cz
https://doi.org/10.1016/j.irle.2020.105945
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Fig. 1. The organization of the systematic literature review.

2



fi
d
t
c
I
r
o
s
fi
f
r
a
c

2
a

t
m
i
(
i
(
t
f
s
o
a
t
2
c
i
t
b
a
I
fi
t
d
i
t
a
p

2

t
w
C
o
i
the housing bubble was  inter alia a result of national policy deci-
sions like state subsidies to support home ownership in the US
(see White, 2008; Rötheli, 2010; Liou, 2013).6 As a result, spec-
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• Secondly, many studies focus on immediate policy reactions
intended to mitigate crisis effects as well as reforms intending
to stabilize the financial system.

• Finally, some researchers deal with the question of future
development and, in this context, with the stress resilience of
institutions and states as well as the danger of new crises.

However, the question arises why financial markets need to be
regulated, when the literature actually assumes the existence of
an at least moderately efficient market hypothesis (EMH).1 It can
be addressed in manifold ways: externalities such as bubbles and
crashes, inefficient market structures, principal-agent problems,
market entry/exit barriers, a lack of market integrity, or by consid-
ering financial market stability as a public good (see De Grauwe,
2011; Chaudary and Salvador-Adebayo, 2014). Since the incen-
tives that the regulatory framework creates for decision-makers in
the financial sector also play an important role, we present future
potential research directions from both practical and academic per-
spectives. We  argue in this paper that especially the concept of
regulatory arbitrage may  reveal that regulatory rules are often no
panacea, but may  even work to exacerbate crises (see Acharya and
Richardson, 2009; Dagher and Fu, 2017). This view must not be
taken as an opportunity to completely question the significance of
regulatory and legal frameworks. Rather, a critical examination of
their strengths and weaknesses is necessary in order to identify
possible future Achilles’ heels in the financial system in general
and the Economic and Monetary Union of the European Union
(EMU), and to deal with them accordingly. In doing so, we  draw
on the above-mentioned subdivision into the causes and effects of
and reactions to the crises. Additionally, we reviewed recommen-
dations to prevent similar crises in the future. In addition to the
banking sector and the financial services industry, the insurance
sector must also be included in this debate because it has been
become an increasingly important actor in maintaining financial
market stability (see Trichet, 2005; French et al., 2015).

Our literature survey is based on a structured and standardized
search and identification process proposed by a collection of scien-
tific publications (see Biener and Eling, 2012; Biener et al., 2015;
Eling and Schnell, 2016; Eling and Lehmann, 2018). We  review
the English-language scholarly literature by using basic operations
of Boolean algebra “TI[(financial regulation) OR (banking regula-
tion) OR (insurance law) OR (insurance regulation) OR (regulatory
authorities) OR (supervision)] AND TI[(crisis) OR (subprime) OR
(sovereign debt)]”2 in the journal databases EBSCOhost (Academic
Search Ultimate, Business Source Elite, Business Source Ultimate
and EconLit), ProQuest (20 databases in the social and economic
sciences),3 and the Social Science Research Network (SSRN). We
then review academic articles, working papers, industry studies,
and reports from January 2007 to May  2020 to cover the periods
of the GFC and SDC. Moreover, we review citations in the identi-
fied papers to include further publications of interest. Additionally,
we searched for supportive material via Google Scholar and regu-
lar Google searches. Based on this search and identification process
a database of 455 papers is generated which main results are dis-
cussed.
The objective of this paper is to motivate further research inter-
est in in-depth analyses of financial regulatory issues by bringing
together the results of previous studies dealing with the cause-and-
effect relationships of crises in a survey and, in particular, link our

1 Ball (2009), Siegel (2009) and Malkiel (2011), for instance, discuss a possible
coexistence of the EMH  and crisis events.

2 TI means that the search procedure was  limited to the titles of the publications.
3 A detailed list of the ProQuest databases is available on request from the authors.
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ndings in the context of the regulatory frameworks.4 The remain-
er of this paper is structured as follows. In Section 2, we  review
he literature on the causes of the financial and sovereign debt
rises, focusing especially on the role of regulatory frameworks.
n Section 3, we  summarize relevant academic findings on policy
eactions enacted over the course of the crises with a special focus
n the interdependencies between the individual crisis sectors (i.e.,
overeign debt crisis and financial crisis). Section 4 summarizes the
ndings from Sections 2 and 3 and formulates recommendations

or regulatory action. Section 5 concludes the paper and provides
ecommendations for future research by focusing on the outlook
nd the question of the financial sector’s resilience regarding future
risis events.

. The emergence and causes of the Global Financial Crisis
nd the European Sovereign Debt Crisis

Undoubtedly, the economic and financial crises, starting with
he burst of the housing bubble in the subprime segment of US

ortgage markets in 2007, were driven by the interaction of many
nterdependent causes such as macroeconomic developments and
monetary) policy decisions, false expectations about innovations
n financial markets, human misjudgments, and regulatory issues
see, for instance, Overbeek, 2012; Rose and Spiegel, 2012). In addi-
ion, the tremendous impact of these crises highlights the need
or an appropriate and preventive regulatory framework. Although
ome developments of the GFC, like the globalization of markets
r increasingly complex financial products, appear unique, there
re indications that these structural problems have existed since
he Great Depression in the 1930s (see Rötheli, 2010; Overbeek,
012).5 Accordingly, it seems reasonable to address the cross-
ountry drivers of the last two major financial crises to gain valuable
nsights for the future. Waelti (2015) convincingly argues that
he origin of a crisis is crucial to fully understanding the nexus
etween financial crises and reforms, and that more theoretical
nd empirical literature should focus on the analysis of the causes.
t is therefore reasonable to address the question of the roots of
nancial problems (as discussed, for example, by White, 2008). For

his reason, we briefly present the academic debate on the major
evelopments leading to the GFC and SDC and elaborate on some

mportant regulatory insights in this context. The following chap-
ers therefore provide a structured discussion of the driving forces
nd triggers of the crises in the US and the EMU. As summary, Fig. 1
resents a schematic overview of these causes.

.1. (Monetary) policy decisions

As stated above, the GFC is the consequence of the burst of
he financial bubble in the US real estate market, and its severity
as  compounded by many factors. As Rose and Spiegel (2012) and

aprio (2009) show, over-accumulation in the financial markets
ccurred because of public policy decisions that were incompat-

ble with economic fundamentals. In fact, there is evidence that
4 According to Amri and Kocher (2012), the most empirically analyzed databases
egarding the effects of bank regulation and supervision on crisis events are The

orld Bank Survey, Financial Reforms Database and the International Country Risk
uide.
5 For a historical reappraisal of banking regulation from the 1930s until the early

000s, Kroszner and Strahan (2014) provide a detailed overview of causes and effects
f  banking regulation.
6 Examples are the Congress’ reinforcement of the Community Reinvestment Act,

elaxations of down payment standards by the Federal Housing Administration, or
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ulators were increasingly attracted to the US real estate market,
while artificially generated demand caused property prices to rise.
These risk factors were underestimated by both financial markets
and regulatory authorities (Buttimer, 2011).

In addition, the emergence of macroeconomic imbalances has
also been exacerbated by improper monetary policy decisions (see,
for example, Mah-Hui, 2008). In fact, the Federal Reserve Bank
(FED) did not return to a more restrictive monetary policy after
lowering the key interest rates after the financial turmoil of the
early 2000s like the Internet Bubble and the financial crash after
the 9/11 attacks. Measured by the Taylor rule, the monetary pol-
icy had been too expansive, leading to an underestimation of risks
(Banerjee, 2011) and an oversupply of liquididy in financial markets
(Rötheli, 2010; Rose and Spiegel, 2012). The S&P/Case-Shiller home
price index, an indicator of price development, almost doubled after
the burst of the Internet Bubble to the beginning of the collapse
of Lehman Brothers (see S&P Dow Jones Indices LLC, 2019).7 For
this reason, many investors were seeking high-yield investment
opportunities, and the resulting effects are often emphasized as
crucial drivers of the housing price bubble (see Mah-Hui, 2008;
Taylor, 2009a; Rötheli, 2010). This trend of rising prices ultimately
resulted in a financial bubble in the housing market (see Overbeek,
2012). However, as Gokhale and Van Doren (2009) argue, even if
the FED would have anticipated the emergence of a bubble, there
are doubts about whether it would have adapted its monetary pol-
icy, not only because of political pressure (Kantor and Holdsworth,
2010), but also because of the existing price stability in the US econ-
omy. In particular, Banerjee (2011) argues that one problem at the
beginning of the crisis was  a strict focus on price stability, although
this was probably achieved by massive foreign (e.g., Chinese) capi-
tal flows. Nevertheless, according to Cheng et al. (2017), banks are
generally an appropriate instrument to contribute significantly to
ease the effects of a crisis, which has unfortunately not happened
in the 1930s Great Depression (Kantor and Holdsworth, 2010).

Moreover, public financed stimulus packages were needed
to weaken the effects of the economic crisis. Thus, European
national governments massively supported financial institutions
through capital injections (e.g., Hypo Real Estate, Fortis, Anglo-
Irish, etc.). Blanchard et al. (2009), as well as Hauptmeier et al.
(2011), for instance, find evidence that governmental support pro-
grams helped to effectively manage sovereign debt issues and
strengthen budgetary consolidation. Moreover, Taylor (2009b)
highlights the misinterpretation of problems in the bank credit
market and the unclear framework of governmental state rescue
packages as fundamental mistakes of political actions and inter-
ventions. Consequently, these countries’ spreads on government
bonds were significantly widening because of the growing default
risk (Lane, 2012). However, Gajewski (2014) argues that the grow-
ing sovereign risk, predominately in Greece, Ireland, and Spain
before 2009 was due to the reduction of base rates by the ECB.8

According to Crowley and Lee (2009), Greece, Spain and the Benelux
countries were most disadvantaged from a centralized monetary
policy, while it was beneficial for well-positioned countries like
Germany, because of a “neomercantilist accumulation strategy”
(see Overbeek, 2012). Moreover, the author shows that lax fiscal

policies and the application of different monetary policy measures
were major drivers of the SDC. Overall, Toarna and Cojanu (2015)
argue that a commonality of both crises is the lack of common

pressure on credit providers by the US Department of Housing and Development
(HUD) to grant more mortgages.

7 Case and Shiller (2003) are some of the few economists that had actually antic-
ipated the house price bubble.

8 For more detailed studies on the determinants of Eurozone sovereign bond
spreads see Barrios et al. (2009), Croci Angelini et al. (2016) or Attinasi et al. (2009).
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ules for systemically important financial institutions (such as the
ED or the ECB), and thus, the absence of an equal distribution of
esponsibility.

.2. Growing imbalances and systemic risk

As previously mentioned, macroeconomic developments like
heap Chinese imports and the resulting economic disequilibrium
n the balance of trade also contributed to the emergence of the cri-
is in the US (see, for instance, Lander et al., 2009; Miele and Sales,
011; Rose and Spiegel, 2012). These imbalances also resulted from
apital flows from less developed markets to US financial markets,
hich subsequently strengthened the effect of over-accumulation

Obstfeld and Rogoff, 2009; Banerjee, 2011). The bursting of the
eal estate bubble, the price collapse, and the bankruptcy of many
ompanies led to a massive economic shock, and as a result, an
ncreasing number of banks accumulated large amounts of bad debt
n their accounts. The massive financial impact then caused a world-

ide recession, adversely affecting other economic factors, such as
rivate and public wealth and consumer spending (see for instance
runnermeier, 2009; International Monetary Fund, 2010; Gorton
nd Metrick, 2012a), as well as economic prices and wages, as
evealed by many European countries (Glod, 2018). Consequently,
he GFC weakened European financial markets and simultaneously
ncreased the national debt of many EMU  members (Glod, 2018).
ikewise, European banks were eventually affected by the impact
f the GFC. This was  mainly due to globalization in the banking sec-
or, mainly from Europe towards the US financial markets (Welfens,
008). Moreover, the effects on the US mortgage market also indi-
ectly affected involved financial systems in emerging markets. This
s explained, to some extent, by the “safe havens” effect and the
eallocation of investments (see De Santis, 2012).

Thus, in addition to an economic and banking crisis, the sit-
ation in Europe also developed a sovereign debt crisis, starting
ith the debt issues of Greece in 2010 (Lane, 2012; Calabrese et al.,

017; Wegener et al., 2019). Moreover, Reinhart and Rogoff (2011),
or example, provide evidence in favor of a link between banking
nd sovereign debt crises and even suggests that banking crises
re a predictor of debt issues in developed and emerging coun-
ries. To prevent further contagion effects in the US and Europe,

any states took individual rescue measures to mitigate the cri-
is impact (Demirgüç -Kunt and Servén, 2010; Overbeek, 2012). In
his context, Demirgüç -Kunt and Servén (2010) argue that state
uarantees can increase systemic risk by worsening the economic
ituation of a state through financial rescue measures and potential
ayment defaults after a financial shock. Similarly, Ureche-Rangau
nd Burietz (2013) confirm that, in particular, capital injections and
overnment guarantees transmitted the GFC to the SDC. Alter and
chüler (2012) argue, that the systemic risk results from a “private-
o-public risk transfer” which makes financial shocks more likely
o cause national bankruptcy. Furthermore, the interdependent
ature of bank bailouts and state finances reveals that one sub-
risis might drive the other (see Ureche-Rangau and Burietz, 2013;
e Bruyckere et al., 2013).

After the onset of this crisis and the collapse of Lehman broth-
rs, member states’ debt-to-GDP ratio rose significantly, because
overnments were relying on strong fiscal stimulus packages and
ail-out programs to mitigate the inevitable economic recession
nd prevent the collapse of the financial system (Velinov, 2015;
rammatikos and Vermeulen, 2012; De Santis, 2014; Karagounis
t al., 2015). Investors reacted with a loss in confidence regarding
ertain Eurozone member states’ solvency and perceived defaults

s likely outcomes (Bijlsma and Vermeulen, 2016; Alsakka et al.,
014; Arce et al., 2013). Consequently, sovereign credit default
waps (CDS) spreads widened dramatically (Aizenman et al.,
013; Alter and Schüler, 2012). CDS are common financial instru-
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and Sales, 2011). Although the vulnerability of the sub-prime credit
market to property price fluctuations is well known, the extent
of the collapse was underestimated by both supervisors and mar-
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ments that function as insurance against government defaults.
CDS spreads indicate the price of such insurance for a specific
country. Prior to the GFC, when default risks for European mem-
ber states were near zero, CDS spreads remained at low levels
with little volatility. Therefore, trading activity in this segment
had been low (see Arce et al., 2013). However, the financial cri-
sis marked a caesura. German CDS spreads, for instance, remained
at a relatively low level, never crossing the 100 basis points mark,
whereas the Greek CDS spreads skyrocketed and even exceeded
1,100 basis points in the summer of 2010 (Bernoth and Erdogan,
2012; Grammatikos and Vermeulen, 2012; Fabozzi et al., 2016).

Systemic risk in the context of financial contagions could also
have contributed to the crisis (see Liou, 2013). Following the events
outlined above, a growing body of literature considers sovereign
contagion effects in the EU and the transmission of sovereign risks
from distressed financial markets towards the sovereign. This is
because the costs of bail-out programs lead to increased sovereign
credit risk (see Attinasi et al., 2009; Sgherri and Zoli, 2009; Alter
and Schüler, 2012; Alter and Beyer, 2014). This impacts the finan-
cial sector, as bailout programs are funded through new issues of
government bonds, which are often bought by domestic banks.
Furthermore, Glod (2018) highlights the contagion in the EMU
because of the interconnectedness of the member states. However,
shadow banks could also have contributed to the spread of the cri-
sis, since Bengtsson (2013) finds that there is a link between the
shadow banking system and overall financial stability. However,
in some EU countries, increased borrowing led to high inflation,
resulting in balance of payments deficits and higher sovereign debt.
Glod (2018), for instance, finds strong evidence for inflation and
unemployment to explain public indebtedness. In particular, frag-
ile economies like the PIIGS states,9 faced severe economic impacts
and sovereign debt issues (see, for example, Sklias et al., 2014;
Guerreiro, 2014; Ramos-Francia et al., 2014). The disparities in
associated default risk are underlined by substantially lower credit
spreads of countries like Germany compared to those located in
the European periphery (e.g. Greece) (Attinasi et al., 2009; Arce
et al., 2013; Aizenman et al., 2013). In the following, these countries
were facing higher risk premia on sovereign debt, further wors-
ening their debt situations (Lane, 2012). Subsequently, Beirne and
Fratzscher (2013) find that price changes of sovereign risk in the
follow-up of the European crisis were mostly based on the respec-
tive European member states’ economic fundamentals, and in the
PIIGS countries, price adjustments seem to result from a “wake-up
contagion”. However, De Grauwe and Ji (2013) state that a large part
of sovereign spreads could be explained by self-fulfilling market
expectations, which then resulted in economic imbalances in the
EMU. In this context, Giordano et al. (2013), for example, also find
evidence for a “wake-up-call contagion” instead of a “pure conta-
gion”. In contrast, Gómez-Puig and Sosvilla-Rivero (2016) highlight
the coexistence of both. However, Beirne and Fratzscher (2013)
find evidence for a “herding contagion” in sovereign debt markets
during the SDC.

2.3. Financial innovation and shadow banking

Besides disadvantageous economic developments and mis-
guided policy decisions, Acosta-González et al. (2012), as well as
Caruso et al. (2019) state that financial determinants were key
drivers of the GFC. Before the crisis events, financial markets

were changing for various reasons, such as the increasing inno-
vative power of financial institutions and financial products, new
credit transfer mechanisms, and a trend towards shadow banking

9 PIIGS is an acronym for the EMU  member states Portugal, Ireland, Italy, Greece,
and Spain.
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Miele and Sales, 2011).10 In general, product innovations, such
s mortgage-backed securities (MBS) or collateralized debt obli-
ations (CDOs), have been seen as promising high-return assets
ith low default risks. These asset-backed securities (ABS) were

hen distributed by US banks, transferring the opaque risks to other
nancial markets.

Moreover, the securitization process, seems to have been
trongly driven by incentives and regulatory flaws, both seen as
ajor key features of the GFC (see, for instance, Pacces, 2010;

aprio, 2013). Furthermore, the dependence of the regulatory sys-
em on private rating agencies and their valuation of financial
ssets are heavily criticized, since credit rating agencies (CRAs) sys-
ematically underestimated the risk of securitized assets (see, for
nstance, Buiter, 2007; Coval et al., 2009; Rötheli, 2010; Rose and
piegel, 2012). Therefore, banks granted highly risky loans, also in
he knowledge, that they could easily transfer their risks to financial

arkets (Coval et al., 2009). Therefore, the combination of positive
atings for securitized assets and issuing banks underpinned the
nderestimation of systemic risk. However, Coval et al. (2009), for
xample, claim that the opaque construct of securitization was a
ajor reason for many market participants and regulators to not

nticipate the crisis. Additionally, Arezki et al. (2011), for instance,
oint out the announcements of CRAs are not only a driver of the
FC, but also in case of the SDC.

For the reasons mentioned above, such as the excess liquid-
ty in the financial markets, these financial innovations were seen
s promising investment opportunities. As a result, the (shadow)
anking system – including so-called off-balance sheet special pur-
ose vehicles (SPVs) – invested in these financial products (see
aprio, 2013). Noeth and Sengupta (2011) describe this shadow
anking system as “a large segment of financial intermediation
hat is routed outside the balance sheets of regulated commer-
ial banks and other depository institutions”. Further, the SPVs
ssued short-term securities to raise the required capital to buy
he ABS from the banking sector. Additionally, financial guaran-
ees of other banks were provided to signal creditworthiness to
heir investors (Welfens, 2008). Then, after the beginning of a more
estrictive monetary policy, and the first increase in the FED Funds
ate since 9/11 (see Board Of Governors Of The Federal Reserve
ystem, 2019), higher interest rates led to financial distress of bor-
owers due to interest-related mortgage loans. Accordingly, the
rst credit defaults occurred, starting in the subprime segment.
ince the issuing banks of mortgage loans were often no longer
earing the credit risks by having transferred the risk “off-balance”,
ost importantly, the SPVs, or the banks guaranteeing the SPVs, but

lso best-rated investment banks (like e.g. Lehman Brothers) got
nto financial distress. This resulted to some extent from an eco-
omic sentiment of uncertainty, especially in the (inter)banking
arkets, and a “bank-run” in the shadow banking sector (Gorton

nd Metrick, 2012b).

.4. Market expectations and human misbehavior

As stated above, real estate price increases, mainly driven by
xpectations, resulted in an artificially induced overvaluation of the
S housing market11 and large increases in household debt (Miele
10 Conversely, Gokhale and Van Doren (2009) find no evidence that financial prod-
cts like teaser-rate hybrid loans and credit default swaps were determinants of the
DC.
11 See also Rose and Spiegel (2012) for a more detailed literature review of the
rice appreciation in real estate before the GFC.
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ket participants (Buttimer, 2011). According to Rose and Spiegel
(2012), the real estate bubble in the US was a result of excessive
leverage and a structural underestimation of systemic risk. In the
literature, there are indications that this misbehavior in the run-up
to the GFC can be explained by behavioral economics in the greater
part, clearly contradicting the ideal of a homo economicus. Grosse
(2017), for instance, lists five different behavioral aspects of the
GFC:

1. Overconfidence of creditors
2. Overconfidence of debtors
3. Underestimation of the company’s own financial risk12

4. Misjudgments of generated risks by rating agencies and regula-
tory supervision

5. Breakdown of the bank refinancing market (because of e.g. fear)

As additional drivers of the crisis Toarna and Cojanu (2015)
mention several aspects of information asymmetry, such as herd
behavior or irrationality of market participants due to high finan-
cial incentives combined with a low responsibility for risks. As an
example of the EMU, Reichlin (2014) states that information asym-
metry in the banking sector caused a dependence between bank
and sovereign risks. Additionally, adverse selection within banks’
balance sheets might have also been a major driver of the crisis
(see Nyborg, 2008; Welfens, 2008). In general, Palvia and Patro
(2011) find evidence that the risk of banks can be determined by
capital market data, and thus, market discipline seems to be effec-
tive in monitoring banks’ risk. However, the “too big to fail” theory
speaks against this approach (see Toarna and Cojanu, 2015; Rose
and Spiegel, 2012).13 The emergency bailouts of banks and other
financial institutions, which are seen as systemically relevant, and
the fear of contagion effects, actually carries the risk of moral haz-
ard among the decisive market participants (Liou, 2013), but also
on the side of the borrowers (Caprio, 2013). Securitization had also
an incentive-reducing, and thus, behaviour-altering effect, in par-
ticular on the valuation of counterparty risk (Buiter, 2007; Caprio,
2013) or credit checks (De Michelis, 2009; Caprio, 2013). Overall,
several studies describe some process of corruption in business
ethics among many market participants (see, for example, Lander
et al., 2009). The interbank market collapsed because of market sen-
timent characterized by insecurity and mistrust, which ultimately
resulted in a credit crunch (Welfens, 2008; Caprio, 2013). Welfens
(2008) illustrates the interdependence of various crisis factors by
explaining the loss of confidence by asymmetric information in the
banks’ balance-sheets and the lack of transparency due to financial
innovations.

2.5. Regulatory shortcomings
In light of the above findings, some reasons for the collapse of
the global financial markets can clearly be found on the regulatory
level.14 Wallison (2009), for instance, emphasizes that the opaque
US regulation is mainly responsible for triggering the crisis.15

12 A more generalized view on this aspect is described by Liou (2013) as “weak-
nesses of corporate governance”.

13 However, in case of cross-border groups for example, Cotterli and Gualandri
(2010) argues that some firms are actually “too large to save”.

14 According to Slattery and Nellis (2011), there are two approaches to explain
why  regulatory weaknesses in financial markets exist. The theory of market failure
explains this with the economic advantages of uncontrolled markets, which should
only be regulated in cases of imbalances, for example through information asym-
metry. The theory of state failure explains the imperfection of regulation with the
bounded rationality of regulators due to asymmetric information. There is evidence
for both approaches during recent crises.

15 For a quick view on regulation before the outburst of the crisis, see Caprio (2009).
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wamy  (2014) finds evidence that crisis countries were generally
ubject to weaker regulatory requirements than non-crisis coun-
ries. In the case of Europe, similar results can be confirmed by
tating that countries with stricter regulations face lower risks of
ailouts and other crisis measures. (Hoque, 2013; Maddaloni and
copelliti, 2019). This would support the theory of risk capital flow
oward regulatory arbitrage opportunities. The importance of reg-
lating mortgage servicing is highlighted, for instance, by McNulty
t al. (2019). The fact that financial institutes could do business
ff their balance sheets had been a regulatory shortcoming that
rms used to generate regulatory arbitrage (Caprio, 2009). This

ed to disincentives for various market participants and regulators
Buiter, 2007; Banerjee, 2011). In addition, since regulators also
elied on the risk assessments of CRAs, the effect was  further inten-
ified (Coffee, 2009; White, 2009b; Banerjee, 2011). Regulatory
aws, such as off-balance transactions, provoked less incentives for
roper credit monitoring of mortgage lenders (De  Michelis, 2009;
acces, 2010; Caprio, 2013). As a consequence, mortgages did not
emain on the balance sheets of the issuing banks so they could
ransfer risks and release equity for new businesses (Caprio, 2009).
ccording to Banerjee (2011), a possible explanation for not ade-
uately regulating financial innovations prior to the crisis could
e a lack of awareness of these practices within the regulatory
uthorities’ human capital stock.

However, there is still lively debate about the existence of a
ajor period of international market liberalization in the run-up to

he crisis (like stated for the US and UK by Coffee (2009), Banerjee
2011) or De Grauwe (2011)). Market liberalization was to some
xtent politically motivated, such as with public housing policy in
he US, such as in regard with public housing policy. For example,
he US mortgage business is said to not have been strictly regu-
ated, as revealed by too-low bank capital requirements and the
hortcomings in regulating off-balance business (see Lau, 2010;
azumder and Ahmad, 2010; Kodres and Narain, 2012; Jost, 2008;

inney, 2010; Anginer et al., 2019). In comparison, Buttimer (2011)
rgues that the US housing market was  well regulated, and that this
ype of regulation was  intended by the federal government. Accord-
ng to them, the regulatory failure can be explained by incentive
onflicts within the regulatory authorities since they stimulated
hese developments. Similarly, Pacces (2010) confirms this result
hrough the false expectations and the acceptance of regulatory
rbitrage. Equally, Calabria (2009) states that a crisis event had been

 matter of regulation failure instead of a deregulation problem.
Undoubtedly, as shown by Caprio (2009), there was already

uch controversy regarding the Basel regulatory framework in
he run-up to the crisis, but also the lowering of banks’ minimum
eserve standards by the US Federal Reserve and other central banks
Cabral, 2013). In accordance, Rötheli (2010) or Cabral (2013) argue
hat banks’ capital-to-asset ratios were reduced, which in turn led
o an increased systemic risk in the financial system. In particu-
ar, the capital requirements for securitized products have been
oo low under Basel, so the above-mentioned incentives were gen-
rated (Blundell-Wignall and Atkinson, 2009; Rose and Spiegel,
012; Cabral, 2013). Hoque (2013) confirms similar results for
urope. According to his findings, countries with tighter Tier 1 cap-

tal requirements exhibited less risk. As an example, Kantor and
oldsworth (2010) emphasize the importance of regulating firms’

apital structures.
As stated above, uneven features of regulatory frameworks can

reate an effect known in the literature as regulatory arbitrage
see Blundell-Wignall and Atkinson, 2009; Pacces, 2010; Kroszner

nd Strahan, 2011). According to Banerjee (2011), this effect leads
nancial companies to migrate from more strictly regulated mar-
ets (such as banks) to less-regulated markets (such as investment
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Table 1
Overview of policy crisis responses in the aftermath of the GFC.

Policy area Policy reaction

Financial sector support Ad-hoc bail-outs
Ring fencing of bad assets
Recapitalization
Provision of lender of last resort facilities
Reduced collateral requirements

Fiscal policy Stimulus and recovery packages
Tax cuts
Debt haircuts

Monetary policy Forward guidance
Interest rate cuts and negative interest rates
Quantitative easing and asset purchase
programs

Regulatory reforms in
the banking sector

Capital requirements and leverage restrictions
Systemic risk
Too big to fail institutions and resolution
mechanisms
Shadow banking
Speculative financial products

Regulatory reforms in Capital requirements
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banks or hedge funds).16 Thus, financial liberalization, particularly
in the US, also promoted weaker regulation on other financial mar-
kets to prevent these negative effects. Welfens (2008), for instance,
states that about half of the US mortgage market was essentially
unregulated. Furthermore, Toarna and Cojanu (2015) argue that the
lack of capital control could also have had negative impact from a
regulatory point of view. In general, a possible explanation for the
failure of supervision is given by Welfens (2008), arguing that, for
incentive reasons, there is a strong migration of highly qualified
personnel from the regulatory authorities to the private sector.

2.6. EMU  design flaws

Nevertheless, there are also factors that can be explained by
the shortcomings of the regulatory framework of the EMU  or
national features in member states. Cotterli and Gualandri (2010),
for instance, describe the specific problems of the EMU  regarding
the regulatory framework as a “problem of the fragmentation of
supervision” and “the lack of a single supervisor and a single pro-
cedure for dealing with cross-border crises”. According to Reichlin
(2014), there are four key features of European financial markets,
which also explain their sensitivity to the banking crisis. These
features are “bank dominated corporate finance, dependence on
wholesale funding markets, cross-border financial integration in
wholesale but not in retail, and the key role of banks as interme-
diaries in the government bond markets”. In short, Welfens (2008)
describes the regulatory framework of the EMU  as a loose asso-
ciation of different regulatory authorities.17 Equally, Giani (2010)
argues that European financial supervision and crisis management
do not complement each other.

Although there had been favorable developments for certain
EMU members, such as the stabilization of credit ratings in periph-
eral countries, De Grauwe and Ji (2014) argue, that the loss of
sovereignty of the member countries made the EMU  more sensitive
to “self-fulfilling liquidity crises”, which can possibly lead to state
bankruptcies. Generally, national economies can address domestic
economic imbalances through their own policy decisions, for exam-
ple, by devaluating the domestic currency in case of a crisis. In the
context of the EMU, this lack of action also resulted in a divergence
of member countries, although because of an “internal devalua-
tion” through wage adjustments or increasing sovereign debts (see
Overbeek, 2012). However, the author also argues that the level
of debt itself was not the underlying problem, but rather the risk
premiums charged on the debt of peripheral countries, which wors-
ened their financial situation even more.

Apart from this, prudential regulation aims to maintain the prof-
itability of a company or a country after a financial shock. As stated
above, bank capital requirements were not sufficient to withstand
the 2007 shock, with some states even facing sovereign debt issues.
Therefore, macroprudential regulation flaws can also be identi-
fied as a cause of crisis. Even though Banerjee (2011) doubts the
effectiveness of macroprudential regulation because of the super-
vision’s contribution to the emergence of the crisis, Caprio (2009),

for instance, describes the negative effects that occur when mar-
ket participants are qualified to generate regulatory arbitrage by
“regulator shopping.” As revealed for instance by Ongena et al.

16 This can be beneficial for both the migrating firms, since they generate com-
petitive advantages over domestic competitors, and the weakly regulated financial
markets, which benefit from growth-enhancing capital flows.

17 Such as, the Committee of European Banking Supervisors (CEBS), the Euro-
pean Commission, the European Banking Committee (EBC) the European Securities
Committee (ESC), the European Financial Conglomerates Committee (EFCC) or the
European Insurance and Occupational Pension Committee.
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the insurance industry Risk assessment
Market discipline
Supervision and reporting

2013), who  found evidence for spill-over effects of regulation in
he banking sector by their lending activities abroad.

. Reactions to the crises

Failure to effectively regulate the financial system provoked the
FC and the SDC, which in turn have triggered different kinds of

eactions to this unique period of stress (Andritzky et al., 2019;
rabelsi, 2012). Today, more than a decade later, immediate reac-
ions to the crisis as well as regulatory changes established in the
ftermath of the crisis are widely discussed in academics, poli-
ics, and popular media. Some claim that crisis induced regulatory

easures did not go far enough (see Aizenman, 2009; Jones et al.,
016; Cecchetti and Schoenholtz, 2017), while others warn of over-
egulation or over-reaction (see Ferran, 2011; Aizenman, 2009;
avies, 2010). Even though substantial and coordinated regulatory
hanges were inevitable, political leaders initially focused on cri-
is mitigation and crisis management following a step-by-step or
rial and error approach (see Mayntz, 2013; Drew, 2010; Pavlat,
009). As summarized and presented in Fig. 1, immediate reac-
ions and long-term responses to the crisis can be structured as
ollows: rating agency reactions, emergency stabilization efforts
f the financial sector, fiscal and monetary policy responses, and

ong-term regulatory reforms. Inspired by the overviews of Ait-
ahalia et al. (2012) and Blundell-Wignall (2012), Table 1 provides

 summary of policy measures referred to in the literature.

.1. Rating changes and rating agencies

Over the course of the SDC, increased attention was devoted to
RAs and their rating actions pointing towards limited competition

n and regulation of the CRA industry, over-dependence on CRAs
ssessments, nontransparent methodologies, as well as conflicts of
nterest resulting from the clients soliciting rating-payment models
see, for example, Athavale and Chowdhury, 2015; Papaikonomou,
010; Utzig, 2010; Bradley, 2009; Bernal et al., 2016).

Essentially, sovereign credit ratings are supposed to reflect a

ountry’s probability to default, meaning that a country is unable
o meet its debt obligations. In the pre-crisis period, European
ountries commonly enjoyed high and stable IG credit ratings,
esulting in their safe haven status for investments in European
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sovereign bonds, despite known structural deficits (Alsakka et al.,
2014; Haspolat, 2015; Liapis, 2012; Goodstadt, 2009). However,
during the SDC, this assumption was permanently challenged when
CRAs began to downgrade government ratings for countries in the
European periphery as a reaction to their increasing government
expenditures and growing budget deficits (Alsakka et al., 2014).
Thereby, CRAs signaled a loss of confidence in these economies.
These rating actions play a pivotal role as they predominantly influ-
ence borrowing costs in capital markets for states and financial
institutions (see Drago and Gallo, 2017; Alsakka et al., 2014; De
Bruyckere et al., 2013). Access to funding, particularly affordable
funding, is of great importance to any economy as these financial
resources stimulate investments and economic growth.

When considering CRA downgrades during the SDC, it becomes
evident that sovereign ratings were adjusted according to the con-
temporary perceived political risk. Early works (see Erb et al., 1996)
emphasize the interconnection between political risk, sovereign
rating changes, and borrowing costs. As mentioned above, partic-
ularly countries in the European periphery faced rating changes
over the course of the crisis, namely Cyprus, Greece, Ireland, Italy,
Portugal, and Spain. In total, there were 63 notches of downgrades
by Moody‘s between 2008 and 2013 for this group (Boumparis et al.,
2017). Greece in particular was severely affected when the coun-
try’s debt was downgraded to junk status. Although Moody’s was
found to be more likely to opt for multiple notch downgrades, the
other two leading CRAs, S&P and Fitch, acted in a similar manner
(Alsakka et al., 2014). Because of rating downgrades, government
bond yields rose constantly, increasing borrowing costs for the
respective countries (Afonso et al., 2012).

Negative rating changes of sovereign states do not only influ-
ence a government’s cost of borrowing, but also have a significant
impact on the domestic banking sector. Negative rating changes of
a sovereign state result in lower capital ratios for domestic banks,
hence increasing funding needs and costs (see Drago and Gallo,
2017; De Bruyckere et al., 2013). Moreover, Arezki et al. (2011)
and Alsakka et al. (2014) find empirical evidence for a sovereign-
bank rating channel during the crisis period. Once a state faced
negative rating actions, this trend or bias was also passed on to
ratings of domestic financial institutions, which then affected their
funding costs as well and potentially limited their access capital
markets, a phenomenon that has not been detected in the pre-crisis
period. This is particularly true for domestic banks of the afore-
mentioned countries, as these banks hold substantial debt issued
by their respective domestic country (see a case study on Italy by
Albertazzi et al., 2014). It was found that the debt ratio at the coun-
try level is one of the most important drivers of financial contagion
between sovereign and bank risks, which is reflected in the rating
channel (De Bruyckere et al., 2013). In short, through credit ratings,
sovereign risk is transmitted to the domestic banking sector and
the domestic economy as a whole (Drago and Gallo, 2017; Alsakka
et al., 2014).

Sovereign rating changes are not only transmitted to domestic
financial institutions via the rating channel, there is also a spillover
effect on the CDS market (Drago and Gallo, 2016). Rating down-
grades introduce new information and this so-called information
discovery effect impacts CDS markets. Downgrades trigger increas-
ing CDS spreads; however, such spillover effects have not been
found in the case of rating upgrades. Through rating changes, CRAs
heavily impact financial markets and influence investor decisions
(Drago and Gallo, 2016).

Following the severe downgrades European countries experi-
enced, critical voices were raised blaming CRAs for exacerbating

the crisis. In this context, reforming the CRA industry has been dis-
cussed (Gärtner et al., 2011; Paudyn, 2013; Duan and Van Laere,
2012). As the three major CRAs are all located in the US, it could
be argued that the CRA market is characterized by oligopolistic
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eatures. Establishing a European CRA, potentially even a public
ne, was  proposed to promote competition (European Parliament,
016). Duan and Van Laere (2012) question the pro-profit business
odel of CRA and argue that CRAs are characterized by traits of

ublic goods. According to their empirical analysis, credit rating
eform following a public good approach is practicable. Moreover,
he introduction of such a business model would eventually stimu-
ate competition in the credit rating industry, whereby competitive
ressure would force the conventional for-profit CRA industry to

mprove their methodology and offerings (Duan and Van Laere,
012).

Public debate forced European policy makers to take action, so
he European Securities and Markets Authority (ESMA) put forward

 new regulatory regime regarding CRAs which was  introduced in
012 (see European Commission, 2011; European Securities and
arkets Authority, 2017). Intending to improve rating qualities,

his regulatory approach requires disclosure of whether a rating
nalyst issues a rating from within the EU or from a jurisdic-
ion that at least qualifies as “endorsed” (meaning similar rating
egimes compared to the EU apply). Through an empirical analy-
is of 70 countries’ sovereign rating actions assigned between 2006
nd 2016 by the three major CRAs, Moody’s, S&P, and Fitch, Klusak
t al. (2019) provide mixed evidence with regard to the impact of

 rating analysts’ location on rating quality. On the one hand, qual-
ty decreases following the introduction of the disclosure rule were
etected, for example, ratings by Moody’s and Fitch were less infor-
ative, possibly because CRAs located in third party countries face

ess scrutiny compared to local ones. On the other hand, CRA offices
ocated outside the EU aim to build a strong reputation for quality.
n short, disclosing an analyst’s location does not yield consistent
uality improvements in ratings (Klusak et al., 2019). In summary,
he close link between country risks and bank risks became evi-
ent during the SDC and was  reflected in the reactions of CRA,
hich is especially true for peripheral Europe. In addition to the

ntense debate on CRAs and their business model, comprehensive
egulatory novelties failed to materialize.

.2. Financial sector support

The subprime crisis seriously weekend the financial sector and
any financial institutions, commercial as well as investment

anks fell into severe distress, some even went into bankruptcy,
reating an elevated level of systemic risk (see White, 2009a;
enczur et al., 2017). As an initial reaction, governments began
o bail-out financial institutions and provided them with large-
cale capital injections. The first bail-outs took place in Germany
nd the UK (both 2007) (see Gerard, 2009; Forbes et al., 2013), a
ell-known example is the Scottish bank HBOS (see Dewing and
ussell, 2016). On the other side of the Atlantic, the insurance group
IG was  bailed-out in 2008. Other prominent banks affected by

he crisis include Lehman Brothers (bankruptcy in 2008) and Bear
terns (bailed-out by the Fed in 2008 and subsequently sold to JP
organ Chase) (see Lodge and Wegrich, 2011; Harrington, 2009;
erkmeister, 2010; Davidoff and Zaring, 2009). Bail-outs of such

ystemically relevant institutions were largely viewed as inevitable
o prevent greater disruptions and potentially a collapse of the
nancial system and unpredictable damage to the real economy.

n this respect, the “too big to fail” expression has been popular-
zed by referring to systemically important financial institutions
hat are usually large and deeply interconnected with others as
ell as the corporate sector (see Wigger and Buch-Hansen, 2014).

ence, should they fall into distress, they would create impacts on

he real economy that are highly unpredictable but without doubt
isastrous. For this reason, as an immediate response to the crisis,
overnments provided financial assistance to these institutions in
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the form of bailouts, recapitalization, and purchases of distressed
assets.

In the US, the Emergency Economic Stabilization Act of 2008
was signed into law including the Troubled Asset Relief Program
containing USD 700 billions for emergency interventions intended
for bail-outs and the purchase of distressed assets (see Webel and
Murphy, 2008). In the EU, financial sector support in the form of
capital injections and asset relief purchases amount to a similar
volume. According to the European Commission, EUR 600 billions,
which equals 4.6 % of the European GDP, has been spent by govern-
ments on financial sector support between 2008 and 2012 (Benczur
et al., 2017).18

Bail-outs, however, do not come without criticism. Often, high
costs for taxpayers (Benczur et al., 2017; Huertas, 2011), anti-trust
(White, 2009a) and competition issues (Engel, 2020; Ojo, 2011;
Mateus, 2009; Wigger and Buch-Hansen, 2014) as well as aris-
ing moral hazards (see Doyran, 2011; Kao, 2011; Avgouleas and
Goodhart, 2016) are discussed in this respect. The symbolic mes-
sage that globally leading institutions require lower business and
risk management standards can create moral hazard (Ioannou et al.,
2019). Essentially, financial institutions with insufficient risk man-
agement are bailed out at the taxpayers’ expense, which means they
are exempt from the main pillar of capitalism – failure (Umlauft,
2015). As a result, institutions may  rely on such forms of govern-
mental support and deliberately take risky positions in the hope of
higher returns. Thus, implicit guarantees in the form of bail-outs of
financial institutions may  set wrong incentives undermining self-
discipline and effective risk management (Crotty, 2009; Umlauft,
2015). Simultaneously, in the EU, the high costs associated with
bail-outs enhanced fiscal difficulties of certain member states, such
as Ireland and Cyprus, thus exemplifying the link between the
financial and the sovereign debt crises (Werner, 2014). To over-
come this problem, breaking up banks considered “too big to fail”
(Umlauft, 2015; Basten and Sánchez Serrano, 2019) or introducing
a bail-in mechanism (Avgouleas and Goodhart, 2015, 2016; Berger
et al., 2019; Basten and Sánchez Serrano, 2019) were considered as
potential solutions. Bail-in refers to bank creditors (i.e. the investors
in their financial products) bearing the costs of failing institution’s
losses or the costs of the restructuring or liquidation in the event
of impending insolvency (see Section 4.6.1).

3.3. Fiscal stimulus

To counteract declining consumption and decreasing economic
activity, numerous governments considered the Keynesian con-
cept of deficit spending and countercyclical spending programs
as immediate responses to the ongoing crisis situation. A popular
advocate of such measures has been Paul Krugman, who  believes
that such programs will prevent deflationary risks and a downward
economic spiral (Krugman, 2009).

In Europe, the European Economic Recovery Plan (EERP) worth
EUR 200 billions or 1.5 % of the EU GDP was launched in 2008 with
the objective to support member states coping with the aftermath
of the GFC. The instrument consisted of several different measures
intended to revive the economy through short-term measures such
as stimulating demand and long-term measures such as strate-
gic investments. Precise measures have been undertaken at both
the EU level and national level, which include allowing member

states to break with the Stability and Growth Pact requirements,
incentives for strategic investments such as energy efficient tech-
nologies, interest rate cuts, tax cuts on green technology, scrappage

18 Wigger and Buch-Hansen (2014) cite the European Commission and mentions
EUR  4.5 trillions or 37 % of the EU GDP had been mobilized between 2008 and 2010
in  the form of state aid packages for the financial sector.
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rograms, increases in unemployment benefits amongst others (EC,
008).

The US Congress passed the so-called Economic Stimulus Act of
008 in the same year, which comprised USD 152 billions intended
o avert recession. Measures mainly included tax rebates in the
orm of checks directly distributed to taxpayers (US-Congress,
008). The American Recovery and Reinvestment Act of 2009
more than EUR 787 billions) was launched by combining national
timulus measures, not only limited to tax rebates, but also includ-
ng programs directed to support struggling homeowners (see
omeowner Affordability and Stability Plan) (US-Congress, 2009;
ubuchon, 2009; Wilson, 2012)

However, views on whether countercyclical fiscal spending
anaged to alleviate the effects of the 2008-2009 crisis diverge.

reedman et al. (2010) question the effectiveness in the short-run
nd investigate whether such policy measures yield GDP growth
hrough multiplier effects. They conclude that multiplier effects
rise more strongly if paired with supporting monetary stimulus
easures and concurrently warn against dangers related to public

pending getting out of hand. The above-mentioned European Eco-
omic Recovery Plan was quantitatively evaluated by Coenen and
arne (2014) prior to its implementation. It was  found that such a

scal stimulus package could increase the Eurozone GDP to a cer-
ain extent, but only for a limited time period and at the expense
f further growing sovereign deficits. Fratianni and Marchionne
2009) look at fiscal policy measure announcements investigating
he effects of such announcements of fiscal interventions on banks
nd shareholders by employing an event study methodology. They
nd that announcements of rescue plans directed at the banking
ystem were associated with positive CRAs, but interventions tar-
eting specific banks showed negative returns. This is attributed to
pillover effects occurring in the former. These findings are compli-
ented by Kollmann et al. (2013), who  analyze the Eurozone’s fiscal

olicy in the aftermath of the financial crisis from a more general
erspective, including the impact of conventional fiscal stimulus
easures as well as bank asset losses and government support

or banks. They conclude that government support for banks stabi-
izes output, consumption, and physical investments, making it a
romising tool for economic stabilization. Government purchases
f goods and services, however, stabilized GDP while crowding out
onsumption and investment.

Scholars appear to agree that fiscal stimulus measures under-
aken in the aftermath of the GFC only yield short term benefits.
lrich (2011) goes further by claiming that such measures may
ot only be ineffective but may  even encourage improper fiscal
pending and endanger fiscal sustainability. Hence, he argues that
he European Economic Recovery Plan encouraged member states
o breach the EU’s fiscal rules outlined in the Maastricht Treaty,
esulting in the substantial public indebtedness of several mem-
er states. Eventually, this resulted in deteriorated public finances

n the region, financial markets questioning the solvency of par-
icularly indebted member states, and costly government bail-out
rograms, essentially triggering the SDC.

Thus, elevated debt levels as a consequence of fiscal policy mea-
ures puts the efficiency of such instruments into question. In
articular, it is feared that governments may  not be able to repay
ebts, which in turn would impact borrowing costs and poten-
ially result in unsustainable debt levels and default. Addressing
uch concerns, Auerbach and Gorodnichenko (2017) find that an
xpansionary government spending shock does not persistently
ncrease debt-to-GDP levels or borrowing costs. At the same time,
he authors point towards the political risks and limits associated

ith disproportional, aggressive, and wasteful fiscal spending and

resent the case of Greece and other Southern European countries
s examples. These warnings are further underpinned by Alesina
t al. (2018), who  undertake an empirical study using data from
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16 OECD nations for the time frame ranging from 1981 to 2014.
They find that the composition of fiscal adjustments as well as the
state of the business cycles are crucial when it comes to successfully
launching fiscal stimuli programs.

It becomes evident that studies investigating impacts of fis-
cal policies find mixed results and tend to attribute some mostly
short-term positive impacts to fiscal stimulus policies. A balanced,
sustainable approach in the long run is recommended rather than
haphazard and aggressive spending, which could result in excessive
indebtedness.

3.4. Unconventional monetary policy

Similar to the aforementioned fiscal policy measures, exten-
sive monetary policy measures were brought underway to mitigate
the impacts of the crisis by preventing shortages of liquidity and
declines in lending, thereby securing short term funding and stim-
ulating the economy. Due to the unprecedented extent of the crisis
and the limit of conventional monetary measures (i.e., interest rates
reached zero), central banks reacted with hitherto unconventional
monetary policy measures in order to safeguard financial and eco-
nomic stability.

In the US, the so-called Term Asset-Backed Securities Loan Facil-
ity or Term Auction Facility had been launched whereby the Fed
acted as “lender of last resort,” supporting market liquidity with
the objective to maintain the functionality of the economy. Through
these facilities, a total amount of to USD 1.6 trillions in loans was
provided to banks by November 2008. Moreover, credit easing mea-
sures were brought forward as the Federal Open Market Committee
increased the Fed’s balance sheet through extensive purchases of
mortgage-backed securities. Similar measures were implemented
in the European Union during the course of the GFC and the SDC,
when some member states faced difficulties refinancing their gov-
ernment debt without third-party support. The primary objectives
of monetary policy in the crisis context include lowering borrowing
costs for indebted countries and avoiding insolvency of member
states (see Buiter and Rahbari, 2012; Roman and Bilan, 2012).
According to Dell’Ariccia et al. (2018), the ECB’s monetary policy
reactions can be divided into three phases: banking sector sup-
port as the lender of last resort (2008-2009), government bond
purchases to restore the functioning of the market (2010-2012),
and extensive asset purchases combined with forward guidance
and negative interest rates (since 2013).

In short, both in the US and the EU, unconventional monetary
policy measures include forward guidance, negative interest rates,
and quantitative easing / credit easing in form of central bank asset
purchase programs. The effectiveness of these measures has been
evaluated in various studies.

3.4.1. Forward guidance
The term forward guidance refers to a central bank’s pro-

cess of providing market participants with clear information and
transparency on intended monetary policy measures, particularly
interest rate changes. In theory, clarity and commitment to the
development of interest rates in the future will encourage com-
mercial banks to lower their interest rates for an extended period of
time as their future access to liquidity at low rates is secured. Conse-
quently, the real economy should have improved access to funding,
which encourages investment (See Adam and Billi, 2006; Nakov
et al., 2008; Coenen et al., 2013). According to Evans et al. (2012)
there are two different ways to communicate forward guidance:
Either the central bank communicates its expectations regarding

its economic outlook and in accordance with these expectations
its monetary policy, or the central bank communicates its commit-
ment to keeping the interest rate below a certain level, regardless
of economic development.
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In the EU, the ECB initially used forward guidance in July 2013,
hen the Governing Council informed market participants of its

ntention to keep the interest rate low for a longer period of time.
he exact formulations have been adjusted over time, for example,

t has been extended not only to provide information on interest
ates, but also its asset purchase programs and general future paths
see Bletzinger and Wieland, 2016). Coenen et al. (2013) deem the
pproach as effective, as, according to their stochastic simulation,
ime-based forward guidance results in the desired stimulus. How-
ver, they also emphasize that forwarded guidance too far into
he future comes with certain risks related to price stability. For
his reason, they recommend incorporating a threshold condition
or tolerable future inflation. To assess the case of the US and the
ed’s forward guidance, Swanson (2017) considers the time period
etween January 2009 and October 2015, when the federal reserve
ate was  essentially zero and traditional monetary policy instru-

ents were not applicable. It was  found that this policy instrument
as effective, particularly in moving Treasury yields and stock

rices.
Naturally, forward guidance is not always effective or desirable.

dditional communication by the central bank will not necessarily
dd transparency if market participants regard its commitment to
ow interest rates as not credible or if they already expect interest
ates to remain below a certain level. Moreover, commitment to
ow interest rates may  also signal market participants that the cen-
ral banks may  be concerned about the economic outlook, thereby
eighing on sentiment and business confidence (see Dell’Ariccia

t al., 2018; Issing, 2014; Gersbach and Hahn, 2008). Regarding the
atter, it was shown that market participants view the ECB’s forward
uidance and communication more as an indication of the stance of
he central bank’s policy rather than negative macroeconomic out-
ooks of monetary policy makers (Hubert and Labondance, 2016).

.4.2. Negative interest rates
With the aim to make borrowing less expensive, interest rates

ave been lowered in several steps. Moreover, central banks began
o intentionally charge negative interest rates on commercial
anks’ reserves in order to incentivize reduced lending rates, result-

ng in increased credit supply and preventing liquidity shortages
see Dell’Ariccia et al., 2018; Rostagno et al., 2016; Lemke and Vladu,
016). Negative interest rates, however, do not come without con-
roversies: that is, they may  hurt banks’ profitability, which again
esults in restricted lending, thereby potentially outweighing the
olicy’s benefits (see Bernanke and Reinhart, 2004; Cøeuré, 2016).

n this context, Cøeuré (2016) argues that banks stay profitable
hrough other income channels, such as increases in the value of
heir fixed income portfolio. Hutchinson and Smets (2017), who
eview the monetary policy measures implemented by the ECB,
onclude that these unprecedented measures have proven to be
xceptionally effective (see Turk, 2016; Ilgmann and Menner, 2011;
it-Sahalia et al., 2012) and that potential side-effects of negative

nterest rates have been offset by positive effects in the macro-level,
uch as improved credit quality and intermediation activity.

.4.3. Quantitative easing and asset purchase programs
In order to increase the pass-through of reduced borrowing costs

or commercial banks to the private sector, several quantitative eas-
ng programs have been introduced by central banks. Central banks
urchase extensive amounts of securities, which are often long-
erm government bonds. These purchases are financed through the
eserve accounts that commercial banks hold at the central bank or

ew central bank reserves, thereby expanding the central bank’s
alance sheet. Thus, additional monetary stimuli encourage lend-

ng and investment. These purchases further contribute to lower
nterest rates as demand for fixed-income securities increases
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(Dell’Ariccia et al., 2018).19 The ECB introduced the longer-term
refinancing operations (LTROs), the targeted long-term refinanc-
ing operations (TLTRO I), a third covered bond purchasing program
(CSPP3) and the asset backed securities purchase program (ABSPP)
(Hutchinson and Smets, 2017; Cour-Thimann and Winkler, 2012;
Gibson et al., 2016). Additionally, the Securities Markets Program
(SMP) was launched for sovereign and corporate bond purchases
in secondary markets between 2010 and 2012 and had then
been superseded by the Outright Monetary Transactions (OMT)
program.20 In the case of Italy, Albertazzi et al. (2014) support the
ECB’s policy measures, particularly the LTROs and the CBPP. The
Euro system’s 2011-2012 LTRO is further exploited by Andrade
et al. (2019), who provide evidence that the central bank’s liq-
uidity injections through the commercial banks’ lending channels
enhanced credit supply to the real economy during the crisis.
Importantly, the authors illustrate that the program did not encour-
age increased lending exposure to riskier firms. The impact of the
ECB’s asset purchases on the region’s government bond yields are
further quantified by De Santis (2020). It was found that the policy
approach was indeed highly effective in influencing the financing
conditions in the region. The program allowed the ECB to reduce
the GDP-weighted 10-year Euro area sovereign yield by 72 basis
points, particularly in favor of the more vulnerable member states.
Pronobis (2014) compares the ECBs post-crisis non-standard mon-
etary policy to approaches of other central banks. In this context,
the ECB’s measures are regarded as rather cautious and conser-
vative, and deemed justified. One reason for this observation is
the lower amount of assets purchased by the central bank. Fur-
thermore, compared to other central banks, the ECB has been
more reluctant to implement regular sovereign debt interventions
(Pronobis, 2014; Gros et al., 2012). When quantifying the Fed’s QE
measures,21 warrant empirical support for this policy reaction have
been found as interest rates diminish, while stock prices, inflation,
and economic activity increased (Swanson, 2017; Meinusch and
Tillmann, 2016). Overall, because all European countries remained
solvent while economic conditions improved, the ECBs’ unconven-
tional monetary policy measures were considered sufficient and
justified.

3.5. Post-crisis regulatory reality

Besides immediate policy responses with direct damage con-
tainment and mitigation objectives, lasting regulatory changes and
novelties were deemed indispensable in order to make financial
institutions, the financial industry, and the financial system more
resilient, particularly so that taxpayers will not have to bear the cost
of a crisis in the future (Roncaglia, 2010). It was found that the sever-
ity of the crisis did not trigger regulatory reforms per se, but rather
that strong state interventions during the crisis, amongst other fac-
tors, have been a precondition for extensive regulatory responses
after the crisis (Young and Park, 2013).22 In the EU, it was  important
to design appropriate but somewhat flexible rules adoptable to the
transnational organization and its cross-border banking character-
istics (Murgescu, 2011; De la Mata Muñoz, 2010). Therefore, laws

have been adjusted, new guidelines and frameworks have been for-
mulated, and over time, the architecture of the financial system has
been redesigned (Daniela et al., 2010). At the EU level alone, more

19 Theoretical models have been proposed by: Gertler and Karadi (2011), Chen
et  al. (2012).

20 An empirical analysis of the SMP’s impacts is provided by Eser and Schwaab
(2016) Gibson et al. (2014) and Gibson et al. (2016); the OMT  programmer’s impact
has  been reviewed by Falagiarda and Reitz (2015).

21 Further details on the Fed’s large-scale asset purchases (LSAP) and its effects in
an  international context are presented by Bauer and Neely (2014).

22 Further research on the likelihood of reforms is provided by Agnello et al. (2015).
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han forty pieces of legislation on the financial service sector were
dopted between 2008 and 2018 (Emond and Kunertová, 2019).

In response to the economic and financial crisis, regulatory
ctions were discussed on a global level during the G20 summits
n Washington (2008), London, and Pittsburgh (both 2009). It was
ecided to focus on six key policy areas (see Helleiner and Pagliari,
009; Nolle, 2012; Véron, 2014; Negrilˇa, 2009; Avgouleas, 2009b;
avies, 2010; Sarcinelli, 2010; White, 2014; De Vincenzo et al.,
010; Duffie, 2018)

Introduction of capital and liquidity standards to guarantee
resilient financial institutions and to discourage excessive lever-
age
Formulation of resolution regimes for systemically important
banks to avoid the too-big-to fail view and unreasonable risk-
taking
Regulation of derivatives markets so that systematic risk related
to Over-The-Counter (OTC) derivatives is eliminated
Regulation of the shadow banking system including tax havens,
money laundering, corruption etc.
Implementation of new compensation standards that discour-
age excessive risk taking and instead encourage long-term value
creation
Implementation of high quality, global accounting standards

Reforms have been proposed by the Basel Committee on Bank-
ng Supervision in form of the Basel III Reform (2010) (see Peihani,
015). In the United States, regulatory reforms were introduced

n the same year through the Consumer Protection Act and the
odd-Frank Wall Street Reform. In the European Union, compara-
le efforts were undertaken by the European System Risk Board and
he European System of Financial Supervision in 2010. Importantly,
hese initiatives are consistent in their stance that imbalances
etween market discipline and supervisory oversight need to be
vercome (see Panico et al., 2013).

.5.1. The banking sector
To prevent costly government bail-out of distressed banks and

nsure solvency of financial institutions and the financial system as
 whole, this agenda has been implemented through a series of reg-
latory reforms (see Table 2). Therefore, policymakers, legislators,
egulators, and supervisors proposed numerous measures of which
he most important are listed below, mainly Basel III reforms (Baker
t al., 2017; Isebor, 2014; Montalbano, 2015; Oliveira and Raposo,
020), as well as several directives, such as the Capital Require-
ent Directive at the EU-level (Montalbano, 2015; Zapodeanu et al.,

010; Mihai Yiannaki, 2009) or the Dodd-Frank Act (Hoshi, 2011;
ellen, 2011; Eichengreen, 2010; Kao, 2011; Omarova, 2011; Rex,
018; McNulty et al., 2019) and the Regulation SB SEF (Schuster,
012) in the US. While internal control mechanisms and mar-
et discipline needed to be addressed (Couppey-Soubeyran, 2010),
nancial stability as a whole was of primary focus. Reforms in the
anking sector and bank supervision are among the most visible
ollowing the financial crisis (Denk and Gomes, 2017).

Reviewing financial institutions’ capital and liquidity
equirements23 revealed severe deficiencies in the financial
ystem, as Basel II requirements had proven not to be expedient
see Daniela et al., 2010; Ashraf et al., 2020). For example, under

asel II, certain banks may  apply internally developed risk models
o determine their capital requirements. Considering that these

odels are often flawed, these requirements may  not be sufficient

23 Pre-crisis capital requirements have been presented by (Panico et al., 2013;
alter, 2019) for the case of the US and Heynderickx et al. (2016) for the case of the

U.
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Table  2
Evolution of regulatory measures addressing the banking sector in the EU (2010–2017).

Year Regulatory measure Discussion in

2010 Establishment of the European System of Financial Supervision (EFSF) including:
European Supervisory Authority, European Systemic Risk Board and Member States’
Supervisory Authorities

Yurtsever (2011); Papadopoulos (2015)

2012 Introduction of European Market Infrastructure Regulation (EMIR) concerning
derivate trading, especially so-called Over-the-Counter (OTC)

Quaglia (2013); Pagliari (2013); Gualandri et al. (2009); Ojo
(2013); Gualandri et al. (2009); Murphy (2020)

2012 Establishment of the European Stability Mechanism (ESM) which replaces the
European Financial Stability Facility

Bauer and Herz (2020); Howarth and Spendzharova (2019)

2013 Introduction of the Capital Requirements Regulation (CRR) and Capital Requirements
Directive (CRD) IV in order to transpose the Basel III Accord into EU law

Benczur et al. (2017); Dietrich et al. (2014); Quaglia (2013);
Tröger (2018)

2013 Implementation of the Single Supervisory Mechanism (SSM) Kern (2013); Busch and Teubner (2019); Cassola et al. (2019);
Babis (2014); Micossi et al. (2013)

2014 Release of the Bank Recovery and Resolution Directive (BRRD), which has to be
implemented in national legislations by 2015

Benczur et al. (2017); Covi and Eydam (2018); Kern (2013);
Micossi et al. (2013); Tröger (2018)

2014 Implementation of the Single Resolution Mechanism Benczur et al. (2017); Howarth and Quaglia (2014)
2014 Introduction of the Markets in Financial Instruments Directive II (MiFID II), which

became effective in 2017
Yeoh (2019), Gomber and Nassauer (2014)

2015 Specializations of the Minimum Requirement for Own  Funds and Eligible Liabilities Tröger (2020); Best et al. (2017); Adolff and Häller (2019)
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identifies the so-called sovereign-banks doom-loop describing the
close connection between the two. A future recession threatening
the well-being of the sovereign and the domestic economy could
(MREL) are published
2017 Formulation of European Union Securitization Regulation and creation

framework for simple, transparent, and standardized securitization

(Gerding, 2009; Mihai Yiannaki, 2009). The approach of setting
capital requirements laid out in Basel II depends on the proper
behavior of banks and third parties like CRAs. However, this form
of market-based risk assessment has proven to be insufficient as
market participants have not been able to adequately manage
their risk exposure (De Mendonca and Deos, 2009). Moreover,
when comparing countries hit by the crisis to those impacted
to a lesser extent, it becomes evident that the former group had
much more stringent and lower capital ratios in place (Cihak
et al., 2012). Imposing minimum capital requirements for financial
institutions is believed to reduce their leverage and thus their
risks of bankruptcies. Overall, stronger capital requirements are
associated with greater stability in the banking sector (Lee and Lu,
2015). In this context, Basel III was introduced with the objective
of imposing stricter capital requirements set by the regulator
(Anagnostopoulos and Kabeega, 2019).

The costly bail-out and the lack of orderly resolution processes
during the financial crisis made it clear to legislators that such
processes needed to be formulated specifically for systemically
important banks, which were considered “too big to fail” during the
crisis. Improved resolution authority was especially demanded for
the US, where the crisis originated and where some of the largest
banks were based (Vaughan, 2009). One of the primary concerns
was to shield taxpayer money from future crises (Panico et al.,
2013; Carstensen, 2013; Sironi, 2018). Regulatory solutions on how
to establish orderly resolution mechanisms were proposed in the
so-called Squam Lake report and were later addressed in the Dodd
Frank Act (Hoshi, 2011). In the EU, bank resolution policies were
introduced through the establishment of the total loss absorbing
capacity (TLAC) and Minimum Requirements for Own  Funds and
Eligible Assets (MREL) (Sironi, 2018; Quaglia and Spendzharova,
2018).

OTC derivatives do not just fulfill a useful role in capital markets
to transfer risks, they were also used as speculative instrument and
allowed for significantly increased leverages, thereby contributing
to financial turmoil during the GFC. Because OTC derivatives in the
pre-crisis period were commonly traded in the absence of clearing
houses in the unregulated market, there was a great degree of opac-
ity (Murphy, 2020). Comprehensive regulations of the derivatives
market, as proposed during the G20 summit, were viewed as key
points for reforms in the US and the EU (Mateus, 2009). For exam-

ple, the use of central counterparties and the clearing of some OTC
derivatives were established in an initial attempt to regulate the
market. This reduced dealers’ exposure to each other, but at the
same time their exposure to the central counterparties was even p

12
uropean Loukanari and Berardo (2019); Kravchuk et al. (2017);
Schwarcz (2015)

reater, making this first regulatory approach insufficient (Murphy,
020).

It was  not only encouraged that regulatory reforms target the
ormal financial system, but also to touch upon the shadow banking
ystem. Considering that financial intermediaries in the shadow
anking system largely contributed to the expansion of housing
redits prior to the crisis, it seems inevitable to regulate hitherto
nregulated market participants such as hedge funds, as well as
nregulated products like unlisted derivatives. However, the Dodd
rank Wall Street Reform and the Consumer Protection Act did not
ufficiently address this problem (Tarullo, 2019; Tropeano, 2011).

Besides lax regulation and increased trading of derivatives, fair
alue accounting standards used in the US contributed to the tur-
oil of the crisis and consequently needed to be addressed by

egislators (Masood et al., 2010). Additionally, executive compensa-
ion schemes have been reviewed with no less than seven different
nitiatives being discussed in the US (Verret, 2009) even though
he sheer amount of salaries and bonuses played a subordinate
ole (Ashby, 2011; Simoneti, 2010; Ruppel, 2009). Compensation
chemes were viewed critically, in particular regarding the incen-
ives set by the system (Ellis et al., 2014). While both topics are
idely recognized as crucial to efficient regulatory legislation, the

iterature in this respect is rather scarce.
Intending to publish a holistic assessment on the evolution of

anking regulation in the post-financial crisis era, Sironi (2018) and
anico et al. (2013) provide a detailed analysis and discussion of the
asel III and the newly established bank resolution policies (TLAC
nd MREL).24 According to the authors, these measures resulted in

 significant increase in the amount and quality of equity capital for
anks due to new liquidity and leverage requirements. Moreover,
he methodology and instruments that calculate these require-

ents have been improved. Through the introduction of a bail-in
echanism for banks’ liabilities, it is less likely that taxpayers will

ace the burden of a government bail-out. Threats to the stability of
he financial system have not yet been fully eliminated. According
o Sironi (2018), shortcomings are interlinked with the long-term
ustainability of the financial industry, meaning that the overall
rofitability of banks is not sustainable. In this context, the author
24 Overviews on the evolution of financial regulation covering both, the pre- and
ost-crisis period have been published by Oreiro (2013) and Forsyth (2015).
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Table  3
The evolutionary stages in the transition from Solvency I to II (2001–2018).

Year Regulatory measure Discussion in

1970s Introduction of Solvency I – insurance regulation across European member states Ellis (1990); Finsinger and Schmid (1994); Konrath (1996)
2001 Solvency II process is launched by the European Commission with the aim to

introduce a single solvency system applicable for European insurers across all member
states and to incorporate new methods of risk assessment

Beckmann et al. (2003); Eling et al. (2007)

2002 Publication of the Sharma Report on various regulatory tools available to the regulator London Working Group (2002); Eling et al. (2007); Doff (2008)
2007 Solvency II proposal is adopted by the European and is supposed to come into force in

2012
Doff (2008); Elderfield (2009); Schuckmann (2007)

2009 Report “Lessons learned from the crisis” is published suggesting that Solvency II must
be  adjusted due to recent developments

CEIOPS (2009)

2009 Official publication of a compromised Solvency II framework Directive text EU (2009); Huerta De Soto (2009); Gatzert and Wesker (2012)
2011 The European Insurance and Occupational Pensions Authority (EIOPA) is established Gal and Gründl (2017); Van Hulle (2011); Nouy (2012)
2011 Omnibus II Directive amending the Solvency II Framework Directive is adopted by the

European Commission with the objective to align the Framework with the Lisbon
Treaty and the new supervisory structure of the EU; the target date is revised to
January 2013

Peleckienėa and Peleckisa (2014)

2014 Omnibus II is approved by the European Parliament Doff (2016); Rae et al. (2018)

e
p
r
i
a
v
(
s
i
t
e
s

4

n
n
i
t
r
i
F
t
a
f
w
i
a
f
s
d
c
w
s
s
p
i
I
t

2016 Solvency II is implemented 

2018 EIOPA proposes a review of Solvency II 

still lead to a widespread banking crisis because bank profitabil-
ity depends upon the well-being of the economy and its lending
policy is aligned with economic cycles. Overall, the newly estab-
lished regulatory requirements do not manage to curb this kind of
procyclicality.

Despite numerous legislative changes, many critics argued at
the time that the reforms were not strong enough. Generally,
regulatory efforts are still ongoing, and certain topics have not
been addressed yet, such as, shadow banking (see also Tarullo,
2019; Tropeano, 2011; Thiemann et al., 2018; Rixen, 2013), finan-
cial transaction tax (see Page, 2010), and the European deposit
guarantee scheme. Whether the implementation of these newly
established regulatory provisions is sufficient to prevent a finan-
cial crisis naturally depends on regulatory effectiveness and is thus
up to debate.

3.5.2. The insurance industry
Even though the financial crisis is generally regarded as a

banking crisis caused by flawed compensation schemes and weak
banking regulations (see Ashby, 2011), the insurance industry and
their clients were deeply affected by the crisis through their large
investment portfolios (particularly portfolios of life insurances),
rating downgrades, as well as credit, market and systemic risks
(Schich, 2010). For this reason, the aim was to improve the regula-
tory frameworks of the insurance industry and protect the sector
from systemic risks (Eling and Schmeiser, 2010). In view of the
recent crises, it must be noted that the extremely low long-term
interest rates that are also a result of the monetary policy mea-
sures to combat the problems have created some problems for the
life insurance industry in Europe (Basse et al., 2014; Berdin and
Gründl, 2015). However, these developments also seem to show
that Solvency II is a huge step in the right direction (at least in
comparison to Solvency I) (see Table 3).

Prior the establishment of Solvency II, the framework in place
was Solvency I (enforced in the 1970s), which was  largely criti-
cized for not properly accounting for different types of risks, such
as market, operational, or credit risks in capital requirements. This
resulted in inaccurately assessed risks and, consequently, problems
related to optimal capital allocation in relation to risks taken by
insurers. Moreover, there is no harmonized methodology among
EU member states on how to adequately assess such risks (Rae

et al., 2018). Therefore, the EU renewed its legal frameworks with
the Solvency II directive superseding Solvency I. Solvency II was  ini-
tially passed in 2009 by the European Parliament, but changes were
made in 2016 after some of the program’s shortcomings became

4

i

13
Doff (2016); Rae et al. (2018); Pradier and Chneiweiss (2017);
Swain and Swallow (2015)
EC (2019); Pelkiewicz et al. (2020)

vident. In 2014, the Omnibus II Directive was passed by the Euro-
ean Parliament as an amendment to Solvency II, which defined the
ole of the European Insurance and Occupational Pension Author-
ty (EIOPA) to guarantee law enforcement as well as accounting
nd valuation technicalities. Details on the evolution of the Sol-
ency II Framework Directive have been presented by Eling et al.
2007), Jones (2014), and Rae et al. (2018). In short, Solvency II
eeks four main objectives: the establishment of a greater degree of
ntegration and harmonization in the European insurance market,
he improvement the protection of policyholders and beneficiaries,
ffective general risk management, and a greater degree of financial
tability (Doff, 2016; Rae et al., 2018; Hopt, 2013).

. Recommendation to prevent future crisis

In order to reduce the risk of similar crisis scenarios, it is
ecessary to consider what changes in existing regulations are
eeded. Otherwise, confidence in the stability of financial markets

s threatened. When considering the present economic situation,
his appears to be of utmost importance: high indebtedness and
ising government budget deficits due to increased public spend-
ng as a response to the COVID-19 pandemic (see Hale et al., 2020;
ornaro and Wolf, 2020), the technical recession in Italy, the con-
racting economy in Germany since the second quarter of 2019,
nd stagnating growth in other parts of Europe are warning signals
or an upcoming economic downturn. An economic environment

ith low inflation, low growth rates, and ultra-low interest rates
ntensifies these risks and pose serious difficulties to the banking
nd financial service industry. Thus, a robust regulatory framework
or the financial and insurance industries is crucial. This article
howed that the pre-crisis financial market architecture, imme-
iate market movements, and market participants’ reactions to a
risis impact regulators’ agendas and inspire new regulatory frame-
orks. Academic literature addresses the remaining regulatory

hortcomings, which urgently need to be addressed to prevent cri-
is in the future. Fig. 1 clusters these regulatory shortcomings and
resents an overview of fields of research in this context while link-

ng recommendations to causes of the crisis and policy reactions.
n the following, important policy recommendations to overcome
hese shortcomings are presented.
.1. International cooperation

Undoubtedly, the outlined crisis is of global scope, even though
t originated in the US subprime market. Through contagion effects,
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severe economic harm hit foreign financial institutions, insur-
ers, investors, and economies. However, despite the cross-border
effects of the crisis, consolidated trans-national actions during the
crisis were rare. For example, the resolution of Lehman Brothers
and Fortis as well as the bailouts of Bear Stearns and RBS were
all carried out by the home country of the respective institutions
(Avgouleas et al., 2013; Davidoff and Zaring, 2009). Even at the EU
level, rescue operations were initially driven by national efforts,
as the EU did not have sufficient financial resources (Dabrowski,
2010; Posner and Véron, 2010). Owing to its unprecedented scale,
a joint and coordinated international response as well as expanded
international cooperation to regulate financial markets, including
the banking and the insurance sector, were proposed (Langevoort,
2010; Leong, 2010; Masciandaro and Quintyn, 2010). The G20
emerged as a key body of discussion among heads of state, making
the forum stronger than before (Moshirian, 2011). Addressing the
financial architecture jointly and setting transnational regulatory
frameworks became apparent and essential to impede loopholes
and regulatory arbitrage (Masera, 2010). This is important since
most regulatory novelties introduced in the preceding century
followed a national approach. Additionally, a greater degree of glob-
ally integrated financial markets, including internationally ratified
agreements and a sufficient international exchange of information,
is desirable to achieve transnational financial stability (Moshirian,
2011; Von Bomhard, 2010).

Aiming to unify banking supervision at EU level, the Banking
Union was created and included the establishment of the Single
Supervisory Mechanism (SSM) (Laguna De Paz, 2019). Still, not
all supervisory tasks have been transferred to the European level;
instead, national authorities also supervise parts of the financial
sector, adding a great degree of complexity to the new system
(Laguna De Paz, 2019). With a focus on integration and through its
single rulebook, the SSM’s design intends to limit national super-
visors’ tendencies to favor their domestic banks. Self-interest of
member states and their domestic banks is viewed as problem-
atic when aspiring an effective and legitimate European financial
and economic system based on shared interests (Groenleer et al.,
2014). However, the single rulebook consists of different directives,
still allowing room for national legislation and essentially different
level playing fields (Laguna De Paz, 2019). Therefore, creating fairer
competition in a single market is desirable (Monnet et al., 2019).

An important step in the direction of harmonized financial mar-
kets in the EU was achieved through the European passport system,
which allows dually licensed financial intermediaries of one mem-
ber state to operate in another member state without the need
to obtain additional regulatory approval. Therefore, market access
within the region is made easier and the regulatory burden on
companies is reduced (Pistor, 2010). Granting similar privileges to
non-EU countries, however, bears the risk of importing instabili-
ties in the case of less stringent regulatory standards in the foreign
country. For this reason, many of the EU’s post-crisis financial reg-
ulations contain so-called equivalence clauses guaranteeing that
foreign companies providing services in the EU or working with
EU counterparts will be subject to EU regulation in addition to
their domestic regulatory requirements. As EU legislation may  be
more comprehensive, equivalence clauses were drafted to promote
equal competition and to shield the region from foreign financial
instability (Quaglia, 2015). Clearly, with financial institutions and
intermediaries operating transnationally, these risk patterns need
to be addressed (Pistor, 2010).

At the international level, there is a lack of incentives for deep
and binding international financial regulation. Insufficient com-

mitments toward institution building or enforcement mechanisms
at the international level as well as dominant domestic political
positions, in the US for example, prevent the passing of genuine
reforms (Leong, 2010). Similarly, the UK and the City of London
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revented several strategic reforms, and the EU was  not willing
o actively expend its political control in international finance
Bieling, 2014). Moreover, the sheer mass of the existing com-
lex and diverse legal structures that control bank solvency hinder
armonization (Avgouleas et al., 2013). As full-fledged integration
ppears to be unattainable, softer and more flexible efforts may
till advance transnational financial regulation (Leong, 2010). Pistor
2010) proposes cooperative regulation of international financial

arkets with emphasis on effect-based jurisdiction. Certain risks
re unique to specific markets and are thus unlikely to be regulated
n internationally operating financial institutions’ domestic laws.
hrough effect-based regulation, the jurisdiction where foreign
nancial intermediaries operate would have the power to regulate

heir activities, particularly if these activities have systemic effects
n the local financial system.

Calls for global solvency standards have also been proposed with
espect to the insurance sector, because like financial institutions,
hese companies provide their services across several jurisdictions.
or this reason, domestically driven regulatory reforms may  not
e sufficient to adequately protect against the contagion effects of

 future crisis on the scale of the 2008 great financial crisis. The
uropean Solvency II approach may  function as a starting point for

 potential global solvency standard (Von Bomhard, 2010).

.2. EMU governance and supervisory architecture

The incomplete governance architecture of the EU and EMU
ecame especially apparent over the course of the financial crisis

nitially when member states could not bail-out distressed domes-
ic institutions due to insolvency risks. Holding on to the idea
f a single currency, economic integration was gradually deep-
ned through sequentially adopted incremental reforms (see Jones
t al., 2016). To meet expectations for extensive architectural and
overnance reform in the EMU, great efforts have been made to
lign regulatory frameworks of member states and strengthen a
entralized institutional set-up for banking regulation, thereby pro-
ressing towards deeper financial integration in the region (see
asciandaro, 2010; Lannoo, 2011).

Considering that supervisory failure has been identified as one
f the prime factors contributing to the crisis and that supervi-
ory unification, amongst other factors, bolsters the soundness of
nancial institutions (Doumpos et al., 2015), the importance of a
nancial system’s architecture is an important factor of safeguard-

ng financial stability (Allen et al., 2012b). Admittedly, views on the
ptimal supervisory set-up and especially the role of central banks
re divided (Masciandaro and Quintyn, 2016). While De Grauwe
t al. (2017) argues for the involvement of central banks in bank
upervision, Brunnermeier et al. (2009) and Sohn and Vyshnevskyi
2017) advocate for a so-called “twin peak model” thus essen-
ially entrusting central banks with macroprudential regulation.

asciandaro et al. (2013) conclude that consolidation in supervi-
ion is negatively correlated with economic resilience, while central
ank involvement in supervision has no significant impact on such.

n this respect, the crisis triggered reforms in the EMU  architecture
ecause of shortcomings in microprudential regulation (Harnay
nd Scialom, 2016). To ensure microprudential regulation at the
U level, three supranational bodies were created: the European
anking Authority (EBA) (formed in 2011), the European Securi-
ies and Markets Authority (ESMA), and the European Insurance
nd Occupational Pensions Authority (EIOPA). The European Sys-
emic Risk Board (ESRB) has been entrusted with macroprudential
upervision (Curcio et al., 2017). Creating such an institutional tri-

ngle is sometimes viewed as a simple upgrade of the existing
upervisory system, missing the opportunity to move to a truly
olistic regulatory regime at the EU level. Cross-sectoral risk may
emain undetected (Ringe et al., 2019). Moreover, due to multilevel
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complexity, banks tend to engage more closely with national regu-
lators instead of the European Banking Authority, which may  limit
the efficacy of agency governance for banks in the EU and ham-
per the development of appropriate EU regulatory standards (Coen
and Salter, 2020). For this reason, a greater degree of collabora-
tion at the EU level between different national and regional bodies
is recommended to ensure smooth and efficient operation of the
supervisory system (Lener, 2013).

Besides the integration efforts taken in the aftermath of both
crisis, reforms remain largely incomplete and comprehensive as far
reaching solutions have not been established in many areas. Jones
et al. (2016) explains that even though flaws of the EMU  gover-
nance architecture became evident during the crisis period, diverse
preferences of member states and intergovernmental bargaining
often only resulted in a lowest common denominator agreement
resulting in partial solutions and a still incomplete EMU. European
integration may  have advanced during the crisis, but it clearly did
not use it to its fullest potential.

Effective regulatory governance ensuring enforcement of com-
pliance with regulatory requirements presents a challenge,
particularly considering the growing number and complexity of
applicable regulations which evolved after the great financial cri-
sis. It should be noted that compliance and effective enforcement
of regulatory frameworks are just as important as how the frame-
works work to maintain financial stability; otherwise, the stability
of the banking system is at stake (Chaikovska, 2019a,b).

4.3. Fiscal discipline

Debates surrounding the resolution of the sovereign debt crises
repeatedly centered around the topic of whether austerity policies
offer the solution or aggravate the problem (Begg, 2013; Bergman
and Hutchison, 2015). Clearly, in the EMU, the importance of a sus-
tainable growth model, sufficient fiscal rules combined with fiscal
discipline as well as fiscal consolidation is recommended to pre-
vent spikes in public debt levels (Anderson et al., 2014; Bergman
et al., 2016). However, putting too much pressure on countries fac-
ing deficits bears risks, such as the creation of a downward spiral
and lack of focus on the injection of structural reforms targeting
the causes of imbalances (Begg, 2013). There is a fine line between
encouraging fiscal consolidation of public finances designed in a
growth-friendly manner and creating an overly harsh disciplinary
force (De Grauwe and Ji, 2014; De Grauwe and Foresti, 2016). While
some find that nations’ debt-to-GDP levels exceeding 90 per cent
are affected by impeded growth rates (see Reinhart and Rogoff,
2010), recent works suggest that higher debt levels do not auto-
matically reduce economic activity (see Amann and Middleditch,
2020). Essentially, considering the nature of budget cuts and fiscal
consolidation measures seems crucial. For example, it was found
that cuts in public sector salaries as well as increased public invest-
ments had expansionary effects (Maş ca et al., 2015) Examples
of appropriate policy recommendations include the use of VAT
taxes, transfers, and government absorptions, all of which com-
bined with growth-oriented structural reforms in all member states
(Anderson et al., 2014; Maş ca et al., 2015). As Catrina (2012) high-
lights, uncoordinated budget cuts could do more harm than good. It
is recommended to opt for a more stabilized and balanced structure
of public expenditure instead of a maintaining the public debt level
at zero at all costs. This means finding a way of sustainably man-
aging public expenditure over the economic cycle with targeted
fiscal stimulus packages. Any abrupt adjustment would undermine
the catching-up process, that especially newer European member

states are still going through. Similarly, Freedman et al. (2010) cau-
tiously selected fiscal stimulus packages combined with supporting
monetary measures in times of acute stress. In the medium-term,
budget deficits and public debt should not get out of hand, so short-

w
a

p

15
International Review of Law and Economics 65 (2021) 105945

erm benefits are in line with the long-term costs of these measures.
t was  even found that the importance of fiscal discipline may  have
een overstated during the debate on the SDC. Empirical evidence
n a negative causal link between sovereign debt levels and eco-
omic growth is mixed.

Due to the severity of the SDC and the unprecedented cir-
umstances, solutions discussed also go beyond the suggestion to
ombine well-balanced public finances with greater fiscal disci-
line and sustainable growth measures. Following the concept of
nconventional monetary policy, Werner (2014) calls for uncon-
entional fiscal measures to be considered in sovereign debt
anagement. In contrast to the lending approach taken by the

roika, the so-called enhanced debt management accounts for
emand simulation components through alternative funding tools,
uch as issuing non-tradable debt, which in essence is equiva-
ent a bank loan contract. Using such an instrument could offer

 number of advantages, among them being the ability to raise
orrowed funds at cheaper interest rates compared to regular
overeign bonds. It would also not have to be marked by the mar-
et, and such an instrument would not require a rating from a
RA. In addition to stimulating domestic demand, it is proposed
o issue such a debt instrument solely domestically to exclude for-
ign investors. Consequently, when governments borrow through
hese kinds of domestic bank loans, lending banks earn returns so
hat credit creation may  boost nominal GDP growth, which is then
ssociated with improving debt-to-GDP ratios. If such a mechanism
ould be successfully implemented and used by EU member states’
ebt management offices, it may  solve the funding problems of
risis-affected countries while stimulating demand and stabilizing
anking.

.4. Credit rating agencies

Even though CRAs are considered an essential element of reg-
latory frameworks in the banking sector (Liapis, 2012), they and
atings themselves played a role in the development of the crisis,
esulting in criticism towards their business models and method-
logy (as discussed in Duan and Van Laere, 2012; Eijffinger, 2012;
apaikonomou, 2010). However, besides criticism, CRAs still do
ot disclose their methodology or explain how they reach their
onclusions (Thalassinos and Thalassinos, 2018). It is argued that
RAs may  be more lenient before markets become distressed but
ecome more severe afterwards. For instance, with regard to the
DC, it is argued that CRAs did not appropriately account for fun-
amentals such as public finance imbalances, and that assigned
ating downgrades were arbitrary and did not properly reflect real-
ty (Gärtner and Griesbach, 2017). Hence, downgrades assigned
uring crises have not been transparent (Eijffinger, 2012). Avoid-

ng another financial crisis clearly requires transparent, reliable,
nd sustainable rating assignments (Papaikonomou, 2010). For
his reason, CRAs business models, transparency regarding their

ethodology, and their objectivity is deemed necessary. Based on
his argument, policy recommendations target increased compe-
ition in the CRA industry (Utzig, 2010), which could be achieved
hrough the establishment of a greater number of smaller CRAs,
n internationally competitive European rating agency, or delegat-
ng sovereign credit ratings to the ECB. Each of these options has
heir pros and cons, but according to Thalassinos and Thalassinos
2018), establishing a European rating agency is the only feasible
ption that could improve both transparency and rating quality.

n this context, Drago and Gallo (2016) emphasize the importance
f accounting for rating changes from a public finance view and

ith regard to overall financial stability, which also supports the

rgument outlined above.
Similar recommendations are provided by Rötheli (2010), who

oints out that CRA initially conveyed a false sense of security prior
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to the crisis. They also recommend that CRA should be required to
provide investors with more transparency, for example, by publish-
ing measures of accuracy of individual estimates. This would allow
investors to improve their own risk evaluation of increasingly more
complex financial products.25

4.5. Contagions effects and systemic risk

The GFC and the SDC made market participants even more aware
of the internationally interconnected financial systems (Yadav,
2010) and systemic risk spillovers between financial institutions
(see Pino and Sharma, 2019; Echevarria Icaza, 2017; Omarova,
2012), financial intermediaries (see Begg, 2009), insurers (Düll
et al., 2017; Bernal et al., 2014) as well as sovereigns (see Fasiangova
and Haiss, 2009) and vice versa. Consequently, policymakers urged
regulators to focus on systemic risk and contagion effect mitigation,
including both the financial and insurance industries (Vaughan,
2009; Avgouleas, 2009a; Abolo, 2008). This is of predominant
importance for the member states of the Eurozone, which are highly
interconnected through their common currency and monetary pol-
icy. However, this should not discourage regional integration in
the European financial sector. Policy makers should still be aware
of risks related to financial contagions (Drago and Gallo, 2017;
Masciandaro et al., 2013). Relevant measures and tools to address
systemic risk include sufficient liquidity buffers, as well as macro-
prudential supervision.

Policy recommendations aiming to reduce contagion effects
and system risk spillovers advocate sufficient liquidity buffers of
high-quality assets. However, the results of whether the provisions
implemented under Basel III are sufficient vary. Additionally, the
regulatory set up and supervisory architecture is reviewed, with
scholars pointing out that the transnational character of financial
markets should be reflected here (see sections 4.2 and 4.3 of this
article).

De Bruyckere et al. (2013) outline three areas of action to allevi-
ate contagion effects between financial institutions and sovereign
states. First, banks should be more robust. Second, public finances
should be more durable. Finally, action should be taken to weaken
the links between financial institutions and sovereign states. Essen-
tially, the Basel III directive has been formulated with these points
in mind, which is why the authors support the directive as well as
stricter capital requirements in general. Moreover, they advocate
the establishment of a Banking Union in the EMU  (for example,
joint bank supervision, deposit insurance, a bank resolution mech-
anism, and burden sharing arrangements (see Goodhart, 2014;
Honkapohja, 2014; Howarth and Quaglia, 2015; Lannoo, 2013;
Prisecaru, 2014; Véron and Wolff, 2013; Constâncio, 2014; Kudrna,
2016). Paltalidis et al. (2015) partly disagree. According to their
empirical analysis, the new capital requirements did not achieve
the intended reduction of systemic risk contagion effects. For this
reason, it is suggested to introduce additional policies that make
the financial sector more resilient, particularly in southern Europe.
Similarly, Reichlin (2014) emphasizes that the Eurozone is charac-
terized by an especially strong correlation between sovereign states
and banks risks due to its supranational set up, making member
states particularly vulnerable to contagion effects. Thus, it is rec-
ommended to develop tools that address solvency problems and
safe assets more efficiently.
Simultaneously, as outlined in parts 4.2 and 4.3 of this article,
scholars also recommend addressing the institutional set-up and
design of regulatory agencies and financial institutions. With sys-

25 Such recommendations are also made by Papaikonomou (2010) who  addition-
ally advises to establish alternative models to the “issuer pays” concept and reducing
regulatory reliance on external ratings.
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emic failure of financial regulation and sweeping contagion effects
ontributing to the crisis, a review of the institutional set-up and
esign of regulatory supervision seems feasible (Avgouleas, 2009a;
asciandaro et al., 2011). Levine (2012) finds that a fundamental
eakness lies in the absence of checks and balances for elected

epresentatives and the public. Consequently, there is no mecha-
ism to induce reforms and no incentive for regulators to act in
he best interest of the public. While defining an effective supervi-
ory system ex-ante is difficult, the importance of transparency and
ccountability of an independent supervisory body is crucial (Amri
nd Kocher, 2012; Sohn and Vyshnevskyi, 2017). In addition, more
han 10 years after the crisis, the “too big to fail” predicament has
ot been properly addressed for banks, resulting in large intercon-
ected banks still being able to trigger the same avalanche effects
s in 2008, although governments are now aware of these increas-
ng systemic risks (Ioannou et al., 2019; Quaglia, 2015; Gordon and
inge, 2015).

In the pre-crisis period, banking supervision did not explic-
tly account for these above mentioned form of interconnected
nancial markets and instead focused on the supervision of individ-
al institutions, thus neglecting macroprudential supervision (Den
utter, 2010). Following the financial crisis, preventive measures

n the form of macroprudential policies, however, became much
ore prominent compared to the prevailing view of the pre-crisis

eriod favoring ex-ante crisis interventions (Jeanne and Korinek,
020). However, Stellinga (2020) emphasizes that macropruden-
ial and countercyclical policy measures, which have been widely
iewed as solutions to boom-bust patterns in financial markets
see Baker, 2015; Yellen, 2011; Di Iasio, 2013; Eidenberger et al.,
014; Suarez, 2010; Lothian, 2012; Ojo, 2016; Zamorski and Lee,
015; Galati and Moessner, 2013; Staikouras and Triantopoulos,
016; Pooran, 2009; Mertzanis, 2010; Garicano and Lastra, 2010;
uščáková and Semančíková, 2016), are an improvement, but have
ot been sufficiently incorporated in regulatory reforms. Partly
ecause there are no criteria on when to activate or deactivate spe-
ific instruments and partly because policy makers have failed to
learly delegate responsibilities to supervisors and firms. In the case
f the US Financial Stability Oversight Council, it was found that its
acroprudential regimes are not sufficiently equipped to prevent

 crisis similar to the GFC because of its limited ability to react to
ast paced financial sector developments (Aikman et al., 2019). Ulti-

ately, macroprudential policy, in its current position, is unlikely to
ully mitigate systemic risk and thus prevent a crisis meltdown. For
his reason, a combination of coherent policies, including macro-
rudential, microprudential, and monetary measures as well as
ocioeconomic policies, is advised (Stellinga, 2020). Newly devel-
ped and reliable forecasts of economic crises (see Papadopoulos
t al., 2019) may  help to adequately deploy sufficient macro-
rudential policies as a precautionary measure. Furthermore, the

nstitutional set-up of microprudential (i.e., supervision of banks)
nd macroprudential supervision may  be crucial, including pro-
iding the relevant institutions with sufficient power and a clear
andate, while also making them accountable for their use of pol-

cy tools (Stellinga, 2020; Aikman et al., 2019; Begg, 2009). In this
ontext, centralization of regulatory power is viewed as a possible
olution (Lupo-Pasini and Buckley, 2015). In particular, countries
ith deeper financial markets may  benefit from delegating macro-

rudential supervision to central banks. Thereby, policy makers will
ain a deeper understanding of the financial system’s microstruc-
ure, allowing them to better safeguard financial stability (Melecky
nd Podpiera, 2015).
.6. Regulatory frameworks

Corresponding to Section 3.5 of this article, recommenda-
ions to prevent a financial crisis in the future are intricately
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connected to regulatory regimes of the financial sector and the
insurance industry. For this reason, the literature discussing short-
comings and weaknesses of the current regulatory environment
will be presented in the following sections. These works often
consider regulatory novelties introduced in the light of the crisis,
their implementation, and provide valuable indications on exist-
ing weaknesses legislation, which should be addressed in order
to prevent and mitigate a crisis in the future (see White, 2014).
One central challenge when redesigning regulatory reforms is safe-
guarding against reforms which may  create additional problems,
either because they are too complex or too costly (see Weber, 2010).

4.6.1. The banking sector
Regulatory novelties have been diligently developed as response

to the financial crisis, thereby following the objective of establish-
ing a more resilient, solvent and stable financial system, preventing
costly bail-outs and in particular offsetting Basel II’s shortcomings
(see Table 2; Adrian et al., 2018). Insufficient capital requirements
were identified as a major deficiency in the post-crisis regulatory
framework, which was then addressed in the Third Basel Accord.
As the successor of Basel I and II, Basel III predominantly aimed at
strengthening capital requirements for financial institutions as new
liquidity and leverage rules were introduced. Therefore, speculative
bank investments and excessive risk exposure may  be prevented
(Benhabib et al., 2016). For example, when examining regulatory
capital ratios of banks in Europe and Central Asia, it was  found that
these banks are much better capitalized today, 10 years after the
GFC (Anginer et al., 2020). Moreover, better capitalized banks man-
age to maneuver financial turmoil better (Hoque et al., 2015). A
quantitative analysis of the cumulative effects of the safety mea-
sures implemented at the EU level finds that these measures should
reduce potential costs for public finances if another financial crisis
of similar magnitude hit the region again. In fact, if all safety-net
measures (including increased capitalization, capital conservation
buffers, and bail-in) are applied, financing needs could be reduced
by 90 per cent compared to a scenario with no new measures
in place (see Tanasie et al., 2015). However, some scholars argue
that the newly introduced capital requirements may  be too harsh
and may  limit economic activity, thereby hurting the real econ-
omy  (see Philipponnat, 2019; Næss-Schmidt et al., 2019; Caprio
et al., 2014; Dermine, 2013; Buck and Schliephake, 2013). Empiri-
cal evidence, however, suggests that this is not necessarily the case.
Higher capital buffers, in combination with strengthened supervi-
sory independence, did not have inimical effects on credit provision
(see Fratzscher et al., 2016). Similarly, Barth et al. (2013) find that
greater capital regulations as well as stronger supervision, at least
in countries with independent supervisory authorities, are posi-
tively associated with bank efficiency. Capital requirements and
regulations, as laid out in Basel III, are not the only factors deter-
mining financial institutions’ capital structure, but macroeconomic
prospects on GDP growth or inflation also play a vital role (Teixeira
et al., 2014). In short, defining sufficient capital requirements and
ensuring adequate capital buffers while preventing overly tight reg-
ulation is crucial, prove that Basel III followed the right intentions
(see Riccetti et al., 2018).

Allen et al. (2012a) analyze the economic impact of the reform
and argue that a higher capital requirement does not pose a
danger to economic activity, but rather that an inconsistent and
uncoordinated transition and implementation process does. Basel
III requires complex and costly operational changes in banks’
business models and governance systems, which need to be man-
aged cautiously. Otherwise, smaller institutions may  face funding

shortages resulting in reduced credit supply to the real economy,
and consequently decreased economic activity. Hence, the diffi-
culty is not so much in higher capital requirements, but rather the
implementation process of these requirements. Depending on the
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nderlying risk model, the minimum capital requirements under
asel III may  not be significantly higher than those under Basel II
Kinateder, 2016).

The newly introduced capital requirements are widely viewed
s a step towards a more resilient financial system (see Rubio
nd Carrasco-Gallego, 2016; Krug et al., 2015). Therefore, it can
e concluded that Basel III introduced several stabilizing mecha-
isms. On the other hand, not all shortcomings of Basel II were
roperly addressed in the new directive, and the Basel III stan-
ards made an already complex structure even more so (Balseven,
016). Schwerter (2011) and Caprio (2013) point out that the new
ccord still does not adequately dampen systemic risk or inter-
onnectedness of the global financial system. Hence, among other
spects, it is suggested to selectively adjust risked-weighted lever-
ge ratios and opt for a more in-depth treatment of procyclicality.
ermine (2013) proposes a privately based mechanism to share

isk among all creditors, including short-term interbank creditors,
s these other banks can best assess counterparty risks and pro-
ess information on potential insolvencies. It is argued that banks
ill intentionally monitor and diversify their risk exposure in the

nterbank market. In short, Basel III generally contributed towards a
ore stable financial system, but the Directive’s ability to mitigate

ystemic risk is questioned in academic literature, which is why
egulators and policy makers are well advised to take up this topic.

Not only Basel III itself is reviewed critically; a vast amount
f literature focuses on the translation of Basel III into national

egislations. For instance, Ayadi et al. (2012) argue that the Capital
equirements Directive and Regulation (CRD IV-CRR), which

s supposed to translate Basel III into European law, is not as
ar-reaching as claimed. According to their analysis, there is a lack
f commitment regarding strict and binding leverage ratios and

ong-term liquidity requirements. Hence, systemic risk mitigation
ay  not be properly addressed under the regulatory rules alle-

iating the effectiveness of the EU’s macroprudential policy. For
 sample of 921 western European banks, Dietrich et al. (2014)
nalyze the implementation of the new liquidity rules, aiming to
rovide insights on how new regulatory requirements are realized.
istorically, most banks have not fulfilled the NSFR minimum

equirements, and at the time of the study (2014), about 60 %
till did not meet the criteria. Consequently, they would have to
mprove their funding profile and maintain higher liquid assets
nd improve their management of liquidity risk. These arguments
upport the findings of Quaglia (2013), who compares the new
egislation to the pre-crisis setup, and concludes that there were
o substantial differences between the two.

Another important element of the post-financial crisis regula-
ory regime in the EU is the Bank Recovery and Resolution (BRRD)
irective EU (2014a), which established arrangements on how to
eal with failing financial institutions at the European level. One
rime motivation behind this directive was  the reduction of bail-
ut costs for taxpayers, as public funds had been previously used to
ailout distressed banks. Benczur et al. (2017) reviews the effective-
ess of the newly established CRR and CRD IV directive, the BRRD
irective as well as the Single Resolution Mechanism (SRM). They
uantify the effect of the adoption of these measures and find that
he new regulatory framework can significantly decrease bailout
osts. Similarly, the study by Covi and Eydam (2018) evaluates
he effectiveness of the BRRD directive and comes to a supportive
onclusion. Looking at the period 2012-2014 prior its implemen-
ation, and 2015-2016 after its implementation, they investigate
hether a transfer of risk from sovereign states to banks or from

anks to sovereign states has taken place. They identify a feedback

oop between banks and sovereign states for the period between
012-2014, but this effect decreased significantly for the 2015-
016 period, when the BRRD was  effective. Based on their results,
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they confirm the effectiveness of the BRRD in tackling spillover
effects between financial institutions and sovereign states.

As part of the BRRD/SRM, a bail-in tool has been developed
according to which bank creditors bear the costs of failing insti-
tutions and tax payers are not hold accountable. To realize this
concept, banks must fulfill the so-called MREL quotas, which are
supposed to function as a solvency buffer so that there are suffi-
cient liabilities to absorb a bank’s losses when the institution falls
into difficulties and enters resolution. While this concept has been
extensively praised, practical implementation at the EU level does
not come without criticism (Tröger, 2018). Importantly, Avgouleas
and Goodhart (2015) presents the advantages and disadvantages
of bail-in tools and stress that the implementation of such does not
completely eliminate the possibility that capital injections from
public funds may  be needed in the future, particularly in case of
a systemic collapse. For the sake of wide financial stability, bail-
outs shall not be ruled out per se; instead, they should be seen
as a complementary tool to bail-in mechanisms, which particularly
become relevant in times of extreme economic stress (Dewatripont,
2014). Tröger (2020) finds substantial shortcomings the EU level
bail-in tool and argues that MREL specifications are too complex
with too many rules and exceptions to effectively prevent taxpayer
and public fund involvement (Table 3).

The GFC triggered the revision of another regulatory directive,
which entered into force just one year prior the outbreak of the
crisis: the Markets in Financial Instruments Directive (MiFID I)
had been revised and came into effect as MiFID II (EU, 2014b)
on January 3, 2018. Targeting investor and consumer protection,
MiFID II is supposed to increase market transparency, to guaran-
tee that potentially harmful financial products do not come to the
market, and to ensure adequate investor protection, for example,
complex products can only be marketed to professional investors
(Busch, 2017; Prorokowski, 2015; Inderst, 2009). Considering that
the directive itself comprises 148 pages and the framework pack-
age more than 20,000 pages, it is unsurprising that this regulatory
novelty is regarded as far too complex. The criticism by Yeoh
(2019) targets this complexity26 and finds that only half of the
EU’s member states were able to implement MiFID II provisions
when it became effective. Moreover, at the practical level, Schaeken
Willemaers (2014) observes that the complicated disclosure obli-
gations required under MiFID II may  not fulfill their purpose, as
many consumers do not understand them. Colaert (2016) finds
that the comprehensive MiFID II framework is inconsistent with
other pieces of EU legislation on investor protection. In addition
to the complexity of MiFID II, the costs of implementation pose a
challenge, particularly for smaller institutions (Prorokowski, 2015).
Consequently, in order to ensure straightforward investor protec-
tion, it might be worth reviewing the MiFID II framework even after
its implementation to reconsider how it could be designed in a more
straightforward manner without sacrificing the intended consumer
protection. Following the analysis by Colaert (2016), harmonization
of EU legislation on consumer protection appears to be advisable.

Overall, it becomes evident that the GFC triggered and inspired
the establishment of a complex regulatory framework. However,
whether these novelties will manage to prevent a crisis in the
future remains to be seen. It becomes evident that academic stud-
ies on the implementation and effectiveness of the new regulatory

framework cover many diverse and detailed aspects, often com-
ing to mixed results. However, critiques are often directed towards
the tendency to draft extremely detailed and intricate directives,

26 Further studies suggesting that regulatory novelties may  have limited
effects due to their complexity, inconsistency, and in-transparency include
Anagnostopoulos and Kabeega (2019), Bradley (2011a,b), Morais and Feteira (2018),
Blair (2017), Baber (2013), Peretz and Schroedel (2009), Ruppel (2009), Turk (2014).
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hich are too complex and hence difficult to effectively transpose
nto practice.

.6.2. The insurance industry
As outlined above, the financial crisis triggered the adoption

f Solvency II, the EU’s harmonized insurance industry regula-
ory framework. Generally, Solvency II and its risk-based approach
re regarded as critical steps in the right direction and an impor-
ant advancement compared to Solvency I (Gatzert and Wesker,
012; Rae et al., 2018; Doff, 2016). The European Commission
eviewed Solvency II (“2018 Interim Review”) regarding methods
nd standard parameters when calculating the Solvency Capital
equirements (SCR) under the standard formula in 2018. Moreover,
y the end of 2020, Solvency II is to be further reviewed (“2020
ull Review”) and EIOPA is supposed to deliver in-depth input
o guarantee a “holistic and thorough assessment of the frame-
ork” (EC, 2019). Revision of the interest rate risk sub-module is

xpected, potentially including increases in capital requirements
n case stress scenarios are adjusted. Moreover, simplification and
roportionate application of rules are reviewed.

After it came into effect in 2016, the majority of academic
orks on this topic confirm that the Solvency II framework through

ts rules and requirements, notably the newly introduced capital
equirements, make the European insurance industry as a whole

ore resilient, hence the main goal of the framework has been
chieved (see Section 3.5, as well as Doff, 2016). The new frame-
ork has since been critically reviewed, with most works focusing

n the entire framework, while others concentrate on individual
spects. A holistic analysis of the effectiveness of Solvency II is pro-
ided by Doff (2016). Using 12 different criteria to systematically
est the effectiveness of Solvency II, the author finds that the new
ramework sets the right incentives for insurers to fulfill the above-

entioned objectives of Solvency II. Hence, Solvency II was found
o be effective overall. Only a few works (Huerta De Soto, 2009)
uestion legislative reform in its entirety, most works address spe-
ific aspects of the framework while at the same time providing
pproaches for improvement. With an extensive review of Solvency
I coming up in 2020, these aspects may  function as inspiration to
urther enhance the framework and ensure regulatory objectives
re met  while guaranteeing applicability across EU member states.
fter consulting literature published on this topic, two  main areas
f criticism can be identified:

Firstly, as a general point of criticism, the sheer complexity and
osts of the framework are mentioned. To ensure consumer protec-
ion, the cost appropriateness of regulation needs to be guaranteed.
therwise, if insurers are required to hold more capital reserves

han is efficient for their risk level, these costs will be passed on to
onsumers, who will face unnecessarily high insurance costs (Eling
t al., 2007). While the first frameworks on insurance industry sol-
ency published in the 1970s amounted to as little as 30 pages, the
urrent Solvency II framework comprises 155 pages, plus another
0 pages for the Omnibus amendment. Moreover, the implanta-
ion mechanism is outlined in the writing of roughly another 1,000
ages. Hence, the pure length of the framework depicts its complex-

ty, which also functions as an indicator for the compliance cost
he insurance industry faces (see Monkiewicz, 2013). The direct
osts related to the implementation of Solvency II were estimated at
round EUR 25 millions for each large European insurance company
Accenture, 2010). In addition, it was estimated that IT spend-
ng of EUR 700-900 millions across the industry was necessary
o comply with the directive (Monkiewicz, 2013). Hence, criticiz-
ng the costs of implementation based on absolute numbers seems

easible, but essentially, the balance between the cost of implemen-
ation, regulatory benefits, and policy makers’ willingness to pay for
igher safety levels is decisive. In their analysis, Lorson et al. (2012)
ddressed this aspect and concluded that this is not necessarily the
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3. Flaws in the EMU  architecture should be actively addressed to
move away from the present regulatory hodgepodge by gradu-
ally establishing a harmonized, holistic regulatory regime.27
S. Meier, M.  Rodriguez Gonzalez and F. Kunze 

case. With regard to Solvency II, Gatzert and Wesker (2012), and
Pradier and Chneiweiss (2017) conclude that the new framework
incentivizes insurers to better assess and evaluate their risk picture,
but at the same time, the authors underline the great complexity
of the framework and regulatory bureaucracy.

One aspect that could potentially reduce costs for insurers is
the integration of an illiquidity premium on the liability side of
the balance, which was already suggested by representatives of
the insurance industry when Solvency II was initially underway.
The argument was based on the claim that long-term assets, due
to their illiquid characteristics, have a predictable cash flow pro-
file. However, as outlined by Danielsson et al. (2011) and Wüthrich
(2011), there is no inherently scientific basis for the determination
of these illiquidity premiums as uncertain gains in the future are
shifted to the starting point. Furthermore, including such would
contradict the market-consistence actuarial valuation in the insur-
ance industry. The debate on whether theoretical considerations
are sufficient to include a discount rate for illiquid long-term lia-
bilities is still ongoing, and this topic is likely to also be discussed
during the Solvency II 2020 review (Bulpitt and Fulcher, 2019). All
in all, policy makers are well-advised to reconsider the cost and
complexity of the framework when reviewing Solvency II.

Secondly, arguments pointing to shortcomings of Solvency II
often concern specifics, for example, aspects concerning the stan-
dard formula and asset requirements. Applying a standard formula
aims at establishing a systemic procedure to measure insurance
companies’ risks. Developing an appropriate, universal formula
is of great importance, so it adequately reflects the solvency
requirements and objectives outlined in the underlying regulatory
framework. Regarding Solvency II, the underlying standard formula
has been a point of debate. For example, Arias et al. (2010) point
out that, even though Solvency II’s risk-based approach is a step
in the right direction, developing and implementing a standard
formula is a delicate and sensitive operation. According to their
research, equity classes are inappropriately represented. Detailed
criticism has also been raised by Mittnik (2016), who argues that the
two-step calibration of the standard formula for the assessment of
equity risk gives rise to spurious correlations. The calibration of the
equity-risk model, which is the most significant component of the
formula, is flawed, and implantation poses significant risk. For this
reason, the author advises to reconsider the calibration for equity
risk to prevent volatile capital requirements.

The Value-at-Risk (VaR)-based capital requirements are criti-
cized by Floreani (2013) who concludes that contrary to the intent,
these requirements could even increase fragility in the insurance
industry. It is argued that the VaR capital requirement seeks to
incentivize better risk management through a “more risk/more
capital”- risk management approach. While this approach is valid,
VaR is considered the wrong risk measure because it simply mea-
sures risk and does not account for the different kinds of risk,
namely systemic risk and diversifiable risk. However, highly diver-
sified insurance companies are more exposed to systemic risk and,
in turn, will be hit harder in times of global crisis. Hence, as Sol-
vency II encourages diversification, growth in size, and systemic
risk assumption, it is argued that larger and more diversified insur-
ance companies are potentially hit harder in the case of market
shortfalls. Based on this argument, suggestions on how to improve
the Solvency II framework are outlined, such as introducing a quota
for diversifiable risk. Scholars like Floreani (2013) question the
VaR-based approach, while others find that the approach would be
practical if subjected to some adjustments. With a more practical
focus on Solvency II’s impact on insurance companies’ investment

strategies, Höring (2013) compares the capital requirements for
market risk under Solvency II with the S&P rating model’s require-
ments. It is shown that the S&P model requires more capital than
the Solvency II model for the same market risks and comparable k
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evels of confidence. This leads to the conclusion that the Sol-
ency II capital requirements would not bind additional capital
nd, consequently, are unlikely to cause significant restructuring
f investment portfolios. Against this background, the author does
ot see the impact of Solvency II requirements on insurance compa-
ies’ investment strategies. In short, disruptions in capital markets
ue to alterations of insurances’ investment strategies because of
olvency II are not expected.

To summarize, in order to make the existing Solvency II frame-
ork more resilient for future crises, academic literature provides

he following germane starting points: reconsideration of the
alance between cost and complexity on the one hand and appro-
riateness of regulation on the other hand, the impact of private
ating agencies on regulation and lastly, technical aspects related
o solvency capital requirements.

. Conclusion

A lot has happened with respect to regulatory novelties trig-
ered by the GFC and SDC, but not all aspects addressed in this
urvey have been put into practice yet. Of course, the risk of a
nancial crisis can probably never be completely excluded by reg-
latory authorities, and thus some authors, such as Grosse (2017),

or instance, argue that the occurrence of financial shocks has to
e accepted. However, to improve the safety and robustness of
he global financial system and to reduce systemic risk, numer-
us policy measures, regulatory directives, and frameworks have
een proposed. Simultaneously, numerous academic works criti-
ally reviewed these developments. Therefore, this article intends
o structure the multitude of publications and provide a compre-
ensive overview of post-crisis regulatory research publications.
irst, we examined the causes for the emergence of the US sub-
rime mortgage crisis and the EMU  sovereign debt crisis as the
wo  most important crisis events in recent years. Both discussed
vents resulted from a combination of different factors - precip-
tating as well as more fundamental, or deep-rooted causes (see,
or instance, Park, 2015). Second, policy responses as well as reg-
latory reforms triggered by crisis events have been clustered and
resented. The initial responses to the crisis were intended to sta-
ilize the situation. Thereafter, a series of regulatory reforms has
een gradually launched to make the financial sector more resilient,
ome targeting individual institutions’ stability, while others were
irected to stabilize the whole financial system. Third, the litera-
ure critically reviewing these developments investigates whether
hese reforms fit their purpose and present recommendations to
revent a crisis in the future. To summarize, while many works
nd that the reforms adopted have been effective in many ways
nd thus contributed to make the financial system more resilient,
ssential recommendations found in the literature include:

. Fiscal stimulus packages combined with proven growth stim-
ulating measures need to correspond to the given economic
situation. This means that in economically prosperous times,
adequate fiscal discipline is advisable. This applies particularly
to the EU to foster fiscal consolidation.

. Due to the global interconnectedness of financial markets, a
greater degree of consolidated international cooperation and
harmonization of regulatory frameworks would be desirable.
This applies for both the banking and insurance sectors.
27 For instance by forming an European state or harmonizing wage and labor mar-
ets  or tax systems in Europe (Ruščáková and Semančíková, 2016).
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4. Considering that CRA played a dominant role in the debate sur-
rounding the causes of the GFC and the SDC, little has happened
since. It may  be time to rethink the CRAs’ business models, the
issuer pays principal, how to add a great degree of transparency
to the methodology as well as competition in the industry.

5. It is also recommended to critically address the “too big to fail”
difficulties as large, internationally operating financial institu-
tions are still likely to trigger similar avalanche effects to those
experienced in 2008.

6. For both regulatory frameworks in the financial and insurance
industries, it is suggested to asses simplification potential and
whether the complexity of regimes are adequate with respect
to implementation potential, practicability, as well as costs and
benefits. In short, it is recommended to review whether reg-
ulatory compliance costs could be partially reduced without
compromising on stability.

7. Ultimately, rationale-based economic theory failed to address
the important aspects of human behavior. Therefore, many
studies recommend more focus on a behavioral economic per-
spective, in both academic theory and regulatory practice.28

Even though strengthened prudential measures, higher liquid-
ity, and capital standards as well as new resolution mechanisms
have been enacted in the aftermath of the GFC and SDC, it is
still important for policy makers and regulatory and supervisory
authorities to scrutinize the impact of regulatory innovations in the
current market environment as well as in stress scenarios. With-
out claiming to have covered all aspects of the topic, this literature
review has demonstrated the importance of a holistic approach
to financial regulatory discussions. However, because regulatory
frameworks are always a work-in-progress, it is of utmost impor-
tance to continuously question the status quo.

This work provides a first effort to review the large body of
literature in a structured approach. Further work for a better under-
standing of crisis management could be based on this overview.
Other factors for further analyses could be the empirical analysis
of the long-term effects of measures in fiscal and monetary policy
and on regulatory changes. Further research in the field “smart reg-
ulation” could also be very promising. This theory is based on the
idea of flexible regulatory standards that depend on economic indi-
cators, the so-called “financial automatic stabilizers”’ (see Gokhale
and Van Doren, 2009).
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