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Nadine Gatzert, Hannah Wesker

ABSTRACT

In the course of creating a single European mddtdinancial services and in the
wake of two financial crises, regulatory framewoirkshe financial services indus-
try in the European Union have undergone signitickiange. One of the major re-
forms has been the transition from static rulestlas/stems towards principles-
based regulation with the intent to better captbeerisk situation of an undertak-
ing. For insurance companies, the regulatory fraomkBolvency llis being final-
ized and is scheduled for implementation after 2@t3he same time, the regula-
tory regime for bankingBasel Il has been revised in response to the financial cri
sis; the new version Basel IIl. The aim of this paper is to conduct a comprehen-
sive and structured comparative assessmeBasél II/11l andSolvency llin order

to detect similarities and differences as welltestienefits and drawbacks of both
regimes, which might be profitably addressed. The comparis®nconducted
against the background of the industries’ charaties and the objectives of regu-
lation.

1. INTRODUCTION

Regulatory frameworks in the financial servicesustdy in the European Union have recently
undergone a significant change, as regulators raexaey from static rules-based systems, in
which the calculation of capital requirements isdzh on pre-specified rules, and towards
principles-based regulation, which intends to pileva better reflection of the true risk situa-
tion of an undertakingSolvency Il the planned regulatory framework for insurancega-
nies in the European Union, is being internatignd#bated because of the prominent role of
the European insurance market and its ambitioutsgadnich constitute a major regulatory
step forward. Just &olvency llis about to be finalized, the regulatory rulestianking,Ba-

sel I, have been revised in response to perceived feawisweaknesses that were revealed
during the financial crisis of 2007/2008. Theseowations and extensions &asel Il are
known asBasel Ill. As Flamée and Windels (2009) state in their aislpf the ongoing
cross-border and cross-sectional consolidationimvithe financial sector, valuable insights
could be gained from a comparison of the regulasystems for banking and insurance. In
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addition,Solvency liwas modeled upon tHgasel llthree-pillar structure in order to create a
level playing field for market participants. Theyed, the aim of this paper is to conduct a
comprehensive but concise in-depth comparison legtBasel II/lll and Solvency llin light
of different industry characteristics and the obyexs of regulation in order to detect the simi-
larities and differences in addition to the advgetaand disadvantages of both schemes.

The literature orBasel Ilis extensive; thus we will refrain from a compres$iea review and
concentrate on selected work. An overview of thecess, the framework, and implementing
measures is given by the Bank for Internationati&eents (BIS). References herein include
the framework “International Convergence of Capiti@asurement and Capital Standards: A
Revised Framework - Comprehensive Verstoad well as guidelines for implementation.
Concerning the (potential) impact B&sel Il two areas have been extensively discussed: the
pro-cyclical effect and the impact on the availability and price afdit to small and medi-
um enterprised.In terms ofBasel Il references in the scientific literature are seasince
these regulations have only recently been adoptegdelini et al. (2011) study the impact of
Basel Il on long-term economic performance as well as dlaibns in economic perfor-
mance® while Blundell-Wignall and Atkinson (2010) critity analyze theBasel IlI pro-
posals and find some useful elements but also saisee major concerns. In addition, a sum-
mary of these new regulatory measures and thespmneling documents can be found on the
homepage of the Bank of International Settlements.

In regard taSolvency Il Eling, Schmeiser and Schmit (2007) and Steff@982 describe the
development and main features, and Duverne anddiet [[2009) discuss and compare re-
cent developments iBolvency lland the International Financial Reporting StansldteRS).
The impact ofSolvency llon regulation in countries like Bermuda is anatlyae Elderfield
(2009). Doff (2008) tests th®olvency llregime in terms of reaching an efficient and com-
plete market based on seven criteria developedumynans, Harrington and Niehaus (1994)
and concludes that, whilgolvency Iimeets most of the criteria, a more balanced approa
between Pillar 1 and Pillars 2 and 3 is neededs Hmalysis is expanded by Holzmduller
(2009), who defines four additional criteria andalerates the Risk Based Capital (RBC)
Standard in the U.SSolvency lland the Swiss Solvency Test (SST) using theseelexte-

! See BIS (2006).

2 See, e.g., Ayuso, Perez and Saurina (2004); 126id7); Benford and Nier (2007).

See, e.g., Altman and Sabato (2005). For furthatyaes on market discipline, efficiency, and aalysis of
implementations costs versus benefits are condunt&kcamps, Rochet and Roger (2004), Barth, Caprio
and Levine (2004), and Herring (2005), respectively

Their estimates of the costs of higher capitalirements are used in BIS (2010d) to assess thgetirm
costs and benefits of stricter regulation.



ria and concludes th&olvency lland the SST fulfill most of the criteria, whileveeal short-
comings for the RBC Standard are detected. An oserof the Swiss Solvency Test and its
implications are presented in Eling, Gatzert ankinsaiser (2008).

Further literature on the comparison of differeeqgulatory schemes include Dacorogna and
Keller (2010), who compare the SST &alvency lland point out several differences as well
as analogies in implementation and conception,Emd) and Holzmdller (2008), who com-
pare four regulatory schemes for the insurancesinguhat represent different approaches to
regulation, e.g., the use of static factor modela dynamic rating-based approach. They con-
clude that there are major differences, espedcialtiie applied risk measure, the potential use
of internal models, and the quantification of opiersal and catastrophe risk. Several studies
discuss and compare the U.S. RBC Standard an&dhency llregime. Among these are
Eling, Klein and Schmit (2009), Cummins and Phdli2009), Vaughan (2009), as well as
von Bomhard (2010). Concerning a comparison betwegulations for the banking and in-
surance sectors, Flamée and Windels (2009) digbesshallenges of cross-country regula-
tion as well as advantages and disadvantages ajfimgethe regulation of different financial
sectors. Warrier (2007) explains how the experisrae adoptindg3asel 1l can be helpful in
the implementation oolvency Il Additionally, as groundwork for th8olvency llprocess,
CEA (2005) analyzes and compares eight insurangersty regimes as well as tBasel Il
regime and identifies several emerging trends gulegion, including a trend towards the use
of market values and the application of a totahbeé sheet approach.

This paper contributes to the literature by prawida comparative assessment of key frame-
work elements of the two regulatory schemes fokimnand insuranceBasel II/11l andSol-
vency Il Such an analysis has not been conducted so dasharuld be of interest to different
stakeholders and regulators, Salvency llwas created based on the same three-pillar struc-
ture asBasel Ilin order to create a level playing field for mariarticipants and, thus, a
comprehensive assessment of differences and sitmetaof both regulatory regimes might
yield valuable insights and offer potential improents for both schemes. The fact tBatel
[I/lIl andSolvency llhave the same three-pillar structure is often roeat in discussions of
Solvency Il Pillar 1 states quantitative requirements conogrmequired capital and risk
measurement, Pillar 2 involves qualitative condisiaof risk management, the terms of the
supervisory review process as well as the instittgi own risk and solvency assessment, and
Pillar 3 is concerned with disclosure requiremews. follow the three-pillar architecture and
compare key framework elementsRdisel 1I/1ll andSolvency llto reveal major differences
and similarities as well as benefits and detriméaised on selected criteria. This comparison
is also intended to provide a sound basis for @&rrtiscussions on banking and insurance
regulation.



Our results show that even thouBhasel II/1ll and Solvency llappear to be very similar at
first glance, the specific contents of the thrdlays differ significantly in theBasel 11/11l and
Solvency lliframeworks, partly because of the different chigrstics of the industries. For
example, systemic risk is more pronounced in thkiong industry, which results in a strong-
er emphasis on the stability of the financial syste Basel II/lll, while Solvency lhighlights

the protection of the individual policyholder. Fuetmore, the balance and focus of the three
pillars differ. While Pillar 1 inSolvency lluses a holistic, integrated approach of the inmsiga
company, taking into account all quantifiable risksinsurer is exposed to and aims at a one-
year solvency probability of 99.5%asel 11/11l sets limits within each of the three considered
risk categories (market, credit, and operatiorseds)j and thus does not include a holistic risk
perspective or a specific desired default probgbiliherefore, an explicit objective of Pillar 2
of Basel I/l is to strengthen and encourage efficient and ambdrisk management in order
to ensure capital adequacy. Thus, the banks’ osknassessment is emphasize8asel 11/111

to address potential deficiencies of Pillar 1 andlbtain a holistic risk perspective. Where
public disclosure requirements are concerned, bagalatory regimes comprise similar re-
quirements. HoweveGolvency llalso addresses the harmonization of supervisgyrtiag,
which Basel 11/11l does not.

The remainder of the paper is structured as followSection 2, the fundamental characteris-
tics of the banking and insurance industry as aglthe objectives of the respective regula-
tion scheme are presented. The three pillaBaskl 11/11l and Solvency llare explained and
compared in Section 3 (Pillar 1), Section 4 (Pi#arand Section 5 (Pillar 3), and the results
of the comparison are summarized and reflectedit bf the respective objectives in Sec-
tion 6. Section 7 concludes.

2. CHARACTERISTICSAND REGULATION OF THE BANKING AND INSURANCE | NDUSTRY

When comparing the two regulatory regimes, the peao Commission suggests that two
factors are kept in mind. First, the general rutelsanking and insurance should, to the extent
necessary, be compatible in order to establishist@ms regulation across the financial sector,
i.e. similar products should be treated similarytihe banking and the insurance sector to
avoid opportunities for regulatory arbitrage ancteate a level playing field among partici-
pants in financial markefsHowever, due to the differences in economic arsif@ss activi-
ties, the two regulatory regimes will necessarityé to differ® Therefore, we first describe
the main similarities and differences in the bagkamd insurance sector and, based on this,

® See European Commission (2003, p. 3).

® See European Commission (2001a, p. 10).



present the fundamental characteristics and ainesidi regulatory scheme. Additionally, the
approval process for both regimes is shortly lait) since this process might influence the
implementation of the respective regulation in oxadil law, especially concerning the level of
harmonization achieved throughout member statash&unore, the main innovations B&-
sel 11l are pointed out to clarify its relationship wiasel Iland to illustrate that most ele-
ments ofBasel llwill remain in force after the final introductiaf Basel Il which justifies
the use of these regulations in the following corngoa.

1) Comparison of fundamental characteristics oftiaaking and insurance industry

One of the main functionalities of bank and insgemindertakings is the conduct of risk
transformation. While banks mainly handle (posititesm transformation between assets and
liabilities,” i.e., the horizontal transformation of (very) shierm, liquid deposits to long-term
credit? insurance companies mainly undertake verticaltrsfsformation on the liability side
within the portfolio of insured and over timéhus, liability risk is more prominent in insur-
ance undertakings.

Considering the risk profiles of the two industriémnks are exposed mainly to financial
risks, i.e., to adverse changes in market conditiovhich are subject to rather high correla-
tion due to the sensitivity to common factbtsnsurance companies, however, are exposed to
both financial and non-financial risks such as Wweabr demographic change, which are gen-
erally idiosyncratic and non-systematic and consatjy experience a lower correlatith.

Another main difference between the banking andrarsce industry is the availability of
funding opportunities. Funding in banking is innmiple conducted rather short term through
deposits and borrowintf, while in the insurance industry, funding is maimgmposed of
premiums paid in advan¢@The very short term funding of banks and the tesplpositive

Positive term transformation refers to the tramsftion of short term liabilities to long term atssewvhich
occurs majorly in banks in the way of the transfation of deposits to credit. Negative term transfation
refers to the opposite, e.g., when premium incomm fvery long term life insurance business is itegsn
shorter term assets.

8 See Schierenbeck and Hélscher (1998, p. 27).

°® See Schierenbeck and Hélscher (1998, p. 27).

% However, as stated by Zurich (2007), banks are (mwver degree) also exposed to non-financiabriskg.,
through their credit portfolio that depends on itidividual solvency of the creditor and which midig ad-
versely affected by non-financial risks.

11 See Zurich (2007, p. 8).

12" See Lehmann and Hofmann (2010, p. 64).

13 See Geneva Association (2010, p. 29). This is mferred to as the inverted product cycle (seentémin

and Lehmann (2009)).



term transformation lead to high liquidity needsorigbver, the liquid nature of deposits cre-
ates a high potential for a bank run in case ofiags such as rumors about potential prob-
lems of banks, which might spread throughout thiireetbanking systefit and may cause
contagion effects. In insurance, however, this isskmited due to the rather long term fund-
ing sources and small incentives for policyholdersiithdraw money prematurely, for exam-
ple due to high surrender costs in life insuraticadditionally, the level of interconnected-
ness between different undertakings is generallyenpwonounced in the banking industry
than in the insurance industry.

Thus, the risk profiles of banking and insurandé&disubstantially. While insurance compa-
nies are exposed to a significant amount of ligbilisk, resulting from financial and non-
financial risks through their insurance businessnkis are mostly exposed to asset risks
stemming from changes in financial variables ad agliquidity risk. Due to the liquid nature
of funding of banks, they are more prone to bamsywhich might spread rapidly throughout
the entire banking system. Thus, systemic riskiprinciple stronger in the banking sector
than in the insurance industry.

2) Characteristics of banking and insurance regoigtschemes

As discussed above, one of the major differencésdmn the banking and the insurance in-
dustry in terms of regulatory purposes is the ingoore of systemic risks inherent in the re-
spective industry, which is more pronounced in lr@gnklue to the danger of the occurrence
of bank runs and contagion effects. In line witts thhe stated aim dBasel Il/lll is to rein-
force the soundness and stability of the intermatidanking systenBasel II/lll hence places
special emphasis to the self-regulating mechanaasmarket, where participants are highly
dependent on each other and where there is neitgsshigh level of systemic risiSolvency

II, in contrast, aims to protect policyholders agaihs risk of an (isolated) insurer bankrupt-
cy. Systemic risk is thereby not deemed importaoiugh to demand a high level of interna-
tional regulatory harmonizatidfi.However, the impact of supervisory decisions anstabil-

ity of the financial system and markets are sthsidered, but remain subordinate to the main
objective’

4" An important problem in this context is the asyrmienformation, since clients might not be abbejudge

whether an individual bank failure is due to faélwof the individual bank or a failure of the barkisystem
as a whole. Thus, the presence of one bad bankhwdlgicomes insolvent, might spread throughout ritiece
banking system and thus imply contagion effects @drich (2007, p. 11)).

> See Lehmann and Hofmann (2010, p. 65).

6 See European Commission (2001b).

17 See Directive 2009/138/EC, p. 3; Directive 2008/EX, Articles 27, 28.



Considering the types of risks taken into acco@atsel IlI/lll concentrates on risks on the
asset side (market, credit) and operational isRonsequently, the capital requirements of
Pillar 1 are not oriented towards reaching a cermaie-year default probability for the under-
taking. Solvency lifeatures a holistic model that combines assetdiabitities and that takes
into account all types of risk faced by an insusgompany?® Thus, insurance capital re-
quirements are based on the economic capital resgetssachieve a certain default probabil-
ity to ensure payments to policyholders, while toaception behind capital requirements in
Basel IlI/11l differs and aims at providing sufficient capitaladbsorb losses within each of the
three risk categories (market, credit, and openatiasks).

Concerning the approval process, Basel II/lll regulations were brought forward by the
international Basel Committee on Banking SuperviSiand translated into European law in
two Directives (Directive2006/48/EC and 2006/49/EGolvency Il in contrast, is a Euro-
pean initiative and was formalized in the Direct@@09/138/EC in 2009. Both regulatory
regimes are adopted by way of the Lamfalussy apprea proposed by “The Committee of
Wise Men” in 200! which intends to simplify and accelerate Europleaislation by means
of a four-level approach. On Level 1, after a cdiasion process, the European Commission
adopts the framework legislation by specifying tioee principles and elements of the regula-
tion as well as the extent and general nature pfémenting measuré$.On Level 2, the im-
plementing measures of the Level 1 Directive afendd in more detail after an open consul-
tation with market participants and end usérshe consultation process is conducted by the
European Insurance and Occupational Pensions Atti{&OPA) and the European Bank-
ing Authority (EBA) for the insurance and bankirggulation, respectively. The aim of Level
3 is to consistently apply Level 1 and Level 2 &gjion in national supervision. This should
be carried out through the disclosure of consisteidelines or periodical peer reviews, for
instance’® Finally, on Level 4, an ongoing supervision by Bieropean Commission is con-
ducted to ensure that Community law is applied isbestly in member statés.Thus, the

8 See European Commission (2001b).

See European Commission (2001b).

This committee provides an international forum banking regulation. Member states are, amongstrsth
China, France, Germany, Japan, Russia, Switzerldma,United Kingdom and the United States (see
http://www.bis.org/bcbs/about.htm).

The Lamfalussy procedure was originally proposmddgislation concerning the regulation of the dgpgan
securities markets in 2001. However, in 2002 trecess was adopted for legislation in the wholerfoiea
services sector (see European Commission (2002)).

2 See Committee of Wise Men (2001, p. 22-23).

% See Committee of Wise Men (2001, p. 31-32).

24 See Committee of Wise Men (2001, p. 40-41).

% See Committee of Wise Men (2001, p. 43).

19

20

21



application of the Lamfalussy procedure should lemc high level of harmonization and
consistency regarding the applicationSilvency llandBasel II/lll regulations in member
states.

3) Current developments — Basel lll

Basel Ill has been developed against the background ofrthecial crisis of 2007/2008 and
represents an extensionBdsel 1| which remains in effecBasel lllis planned to be in force
after 2013 and its objective is to increase théilty of the international banking sector,
mainly by improving the ability of banks to withatafinancial and economic stress and by
improving the transparency and market disciplinert®ans of detailed disclosure of the capi-
tal base. In the following, we focus on five mapmvelties: the quantity and quality of regula-
tory capital, the risk coverage under stress, ¢verhge ratio, additional restrictions for sys-
temically important institutions, and liquidity magement.

First, regulators have increased the requiremesriserning the quality and quantity of regu-
latory capital as shown in Figure 1. Here, therde@in of tier 1 capital is limited to an em-
phasis on common shares and retained earningthe.eommon equity capital base (“Core-
Tier 1”), which corresponds to approximately thfeerths of the total tier 1 capital. Tier 3
capital is eliminated; unddasel Ilit could still be used to cover parts of market riakital
requirements. As shown in Figure 1, the commontgcqapital ratio (“Core-Tier 1 Ratio”)
increases from 2% of the risk-adjusted assets ttolaly5% in 2015, the tier 1 capital ratio
must be raised from 4% to 6% until 2015, and th@tahratio (Tier 1 + 2) is constant at 8%.
Additionally, a capital conservation buffer of 2.5%6introduced that needs to be covered by
common equity capital and is intended to allevigwe pro-cyclical effects of regulatidh.
This buffer can be reduced during periods of stesss thus serves to absorb losses. When
banks approach the minimum capital requirementsjelier, supervisory constraints on the
earning distribution of the affected bank may béered?’ Furthermore, a countercyclical
buffer of up to 2.5% can be enforced by nationglesuision in case of excessive credit
growth associated with a build-up of system-wick f}

% An additional measure iBasel Illto lessen pro-cyclicality consists of advocatingiard-looking provision-
ing by promoting an expected loss approach in atioy standards (see BIS (2010a, pp. 6; 55)).

2’ See BIS (2010b, p. 2).

% See BIS (2010a, p. 57).



Figure 1. Increased capital requirements and timeline ficnoduction of liquidity ratios un-
derBasel IIF°

I ncreased Capital Requirements
10% —
e 8% [ ] [ [ ] B
®
T 6%
8
& 4%
O
2%
0%
2011 2012 2013 2014 2015 2016 2017 2018 2019
Y ear
Emm Common Equity Capital Ratio ™= Tier 1 Capital Ratio
Capital Ratio (Tier 1 +2) Capital Conservation Buffer
—&— Required Ratio to be covered with Common Equity
(Common Equity Capital Ratio + Capital Conservatirffer)
2011 2012 2013 2014 2015 2016 2017 2018 2019
Liquidity Begin Introduc-
Coverage Ratio | obser- tion mini-
(LCR) vation mum
perioc standar
Net Stable Begin Introduc-
Funding Ratio obser- tion mini-
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Second, in order to improve risk coverage, theaisgressed input parameters for the calcu-
lation of capital requirements for market risk amddit risk has been introduced. For exam-
ple, in the case of market risk, banks need toutate the Value at Risk under the assumption
of a 12-month-period of stredSAdditionally, whileBasel Ilonly takes into account potential
losses from own default, und&asel 1|, potential mark-to-market losses resulting from a
rating downgrade of counterparties are considdredhermoreBasel lll intends to reduce
the heavy reliance on external ratings by introdggcfor example, the requirement of an in-
ternal assessment even if there is an externabyrii

Third, since extreme levels of leverage were a rsaurce of losses during the financial cri-
sis, a leverage ratio requirement is introducedinbit leverage in the banking sector. This
leverage ratio is not risk-based and will consetjyerifer some protection against model risk

29 |llustration based on data by BIS (2010b).
% See BIS (20104, p. 3).
3 See BIS (20104, p. 4).



10

and measurement err§rThe fourth measure concerns systemically releietitutions that
belong to the class of “too big to faiBasel 11l will likely introduce restrictions, which have
yet to be determined, and possibly impose additicaaital requirements and contingent cap-
ital for systemically important institutiorfs.

The fifth issue addressed Basel Ill is liquidity management. Here, two ratios areantr
duced: the Liquidity Coverage Ratio (LCR) and thet Stable Funding Ratio (NSFR). The
time horizon and transition period are also showhRigure 1. The LCR has a time horizon of
one month and requires banks to provide sufficieptidity in the form of unencumbered,
high quality liquid assets to withstand a scenafi@cute stres¥ The NSFR spans a time
horizon of one year and is supposed to ensuretaisable maturity structure of assets and
liabilities, e.g., by limiting reliance on shortte funding>?

Thus, whileBasel Il adds new requirements to compensate weaknes&ssef || such as
pro-cyclical effects and liquidity issues, the loasetup and architecture of banking regulation
remain intact. Therefore, in the following, for thest part, we refrain from a distinction be-
tweenBasel llandBasel llland continue to refer to the respective regulategygme aBasel
[/ .

3. PILLAR 1: QUANTITATIVE CAPITAL REQUIREMENTS

In this section, the quantitative requirements ofhbregulatory directives are examined as
defined in Pillar 1. The analysis is built upon selected criteria used by CEA (2005) for
their comparative study on solvency regimes thatvah consistent comparison of regulatory
framework element® For the most part, information abdslvency llare based on the Di-

rective 2009/138/EC and the fifth quantitative imipstudy (QIS) of the standard model for
deriving solvency capital requirements laid outtie “QIS 5 Technical Specifications.”

While the regulations stated in QIS 5 have nothetn finalized, the standard model will
probably be very similar. F@asel II/1ll, the framework “International Convergence of Capi-
tal Measurement and Capital Standards” by BIS (@86 additional secondary literature are

%2 The leverage ratio is defined @er 1 Capital / Exposuteusing an accounting measure of exposure. At the

time of writing the envisioned minimum leverageagas 3%, thus the exposure may not exceed 33-tiimes
amount of equity (see BIS (2010a, pp. 4; 61)).
% See BIS (20104, p. 7).

#* | CR= stock of high quality liquid assets ;150 see BIS (20104, p. 8), BIS (2010¢, p. 3).
total net cash outflows over ne30 calendar days

_ available amount of stable funding, o, <00 BIS (20104, p. 8), BIS (2010c, p. 25).
required amount of stable funding

% See CEA (2005, p. 4).

% NSFR
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used. In the following, six criteria are comparéyrisk classes and capital requirements, 2)
risk measure and calibration, 3) time perspeci#esolvency assessment typology, 5) risk
aggregation and dependencies, and 6) valuatios.basi

1) Risk classes and capital requirements

We begin with a comparison of the types of riskeetainto account when determining sol-
vency capital requirements, which vary considerahlg to the different risks that banks and
insurers are exposed to. Basel IlI/11l, three risk classes are considered: market risklitcre
risk, and operational risk. In additioBasel Il has paid special attention to liquidity risol-
vency llaims at a comprehensive assessment of all quarglfameasurable types of risks to
which an insurance company is exposed. Thus, skkalasses with several submodules are
included in the calculation of quantitative solvemapital requirements: underwriting risk for
non-life, life and health, market risk, countergadefault risk, and operational ri€kas
shown in Figure 2. Moreover, the latest test ofstemdard model (QIS 5 in 2010) accounts
for intangibles®

In setting capital requirementSplvency lladopts a two-level approach. First, the solvency
capital requirements (SCR) represent the “desiamddunt of capital (“target capital”), which
can absorb unexpected losses and thus ensurescailped low one-year default probability.
The SCR is risk-based and comprises all of the clakses listed above. Second, the mini-
mum capital requirement (MCR) is calculated base@ simple combined approach, leading
to a corridor between 25% and 45% of the SERhe MCR represents the last threshold be-
fore the supervisory authority revokes the compadigense, if the available capital is not
sufficient to cover the MCF When breaching the SCR (but not the MCR), theramste
company is granted a period of six months, whiah lma prolonged a further three months to
reestablish compliance with SCRIn addition, the free disposal of assets may drylim-
ited in exceptional circumstanc&s.

7 See Directive 2009/138/EC, Article 101, No. 4.

¥ See QIS 5 (2010, p. 90).

¥ See Directive 2009/138/EC, Article 129, No. 3. dlthatSolvency llalso imposes an absolute floor to the
MCR, the Absolute Minimum Capital Requirements (ARIC which only depends on the insurance type.
For example, for a life insurance company the M@Rnot fall below the AMCR of 3.2 million € (see Di-
rective 2009/138/EC, Article 129, No. 1 d).

See Ayadi (2007, p. 18). After withdrawing a lisenthe insurer’s in-force business is either tgted or
transferred to another insurance company.

“1 See Directive 2009/138/EC, Articles 138; No. 3.

42 See Directive 2009/138/EC, Articles 138; No. 5.

40
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Figure 2: Modules and submodules of tBelvency listandard approach as stated in @5 5

Adj. SCR,,
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|| (tior:_- . Expenses* || || Revision® *=included in the adjustment
centration for the loss absorbing capacity
— oftechnical provisions under
— llliquidity* Revision* — L—  CAT* the modular approach

In contrastBasel Il/lll only features one level by requiring a minimum ¢&goapital ratio of
8% (10.5% under the finalizéglasel Ill directives), also called “capital coefficient.” Wev-

er, when taking into account the capital conseovabuffer newly introduced iBasel I,
banking supervision can be considered as headwartis a two-level approach. The capital
requirements must be covered by the companieslaiaicapital. Both schemes classify the
capital according to its quality in so-called tieAs described in detail in the previous section,
Basel Il has increased the requirements with respect tguhéty and quantity of available
capital, abandoning tier 3 items. Similar§olvency llrequires the MCR to be covered with
basic own funds, i.e., the difference between tlaekat value of assets and liabilities and
evaluated in accordance wiBolvency Il consisting of at least 50% tier 1 items; regagdin
SCR, tier 1 must at least constitute one third tierd3 items are limited to one thifd Classi-

43 See QIS 5 (2010, p. 90), BSCR = Basic Solvencpit@aRequirements, Op = Operational Risks, Adj. =
Adjustments for the loss absorbing capacity of mézdd provisions, future discretionary bonus, aefeded
taxes.

4 See Directive 2009/138/EC, Article 98, No. 1-2.wéwer, these values only constitute a lower bownt ¢
cerning the quality of capital. After experiencead®a during the financial crisis, regulators beconwre
conservative with respect to capital (see van H@@L1b, p. 8)). Thus, in the last quantitative atipstudy
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fication of capital into tiers is thereby based mhgion two criteria. First, funds have to be
permanently availabléo cover losses. Second, funds have teuimrdinatedi.e., in case of
liquidation of the insurance company the redemptibfunds is subordinated to other claims.
In principle, a position fulfilling both criterissiclassified as tier, a position fulfilling onlyeth
latter as tier 2, all remaining funds as tier 3id3°

2) Risk measure and calibration

To calculate minimum or solvency capital requiretsethe prescribed risk measure and the
required confidence level are of high relevanceeHboth regulatory schemes use in princi-
ple the Value at Risk as the relevant risk meadtiogvever, while the Value at Risk is explic-
itly stated within the directives &olvency If® Basel II/Ill only refers to the Value at Risk in
the case of market risk capital requireméhtRegarding credit risk, this formula includes
weights that have been adjusted to cover unexpéms$sds with a certain prescribed probabil-
ity, i.e. using a Value at Risk-type risk measuter operational risk, the risk measure is not
specified directly, but is required to meet soursdngtandards comparable to those used for
credit risk*® Thus, both regulatory schemes generally referhto risk measure Value at
Risk*® Concerning the risk calibratioBasel II/lll varies by the risk category: for market risk
(Value at Risk), a one-tailed confidence level 82®has to be achieved; this level is in-
creased to 99.9% for the operational risk advarsggatoach and in the case of credit ASk.
Solvency llin contrast, requires a fixed confidence leved®5% for the insurance company
as a whole! Thus, while the risk calibration Basel II/Ill is tied to the single risk categories,
i.e. unexpected losses within each category arsidered individually and without aggrega-
tion, theSolvency licapital requirements are based on the risk expaguthe company level,
thus explicitly taking into account dependenciesvieen risk categories.

3) Time perspective
In terms of time perspective and the calculati@yfiency as well as retrospective or prospec-
tive view, both schemes differ consideralBgsel II/lll takes a retrospective view: new busi-

QIS 5, these limits were further increased, reqgithat at least 80% of MCR have to be met bylieapi-
tal, while tier 3 capital is only allowed to covemaximum of 15% of SCR (see QIS 5 (2010, p. 304)).

%> See Directive 2009/138/EC, Articles 93; 94.

6 See Directive 2009/138/EC, Article 101, No. 3;iélet 122, No. 2.

4" See BIS (2006, p. 195).

48 See BIS (2006, p. 151).

49 Note that the Value at Risk is criticized in theestific literature due to its non-coherence,, ite lack of
subadditivity (see Artzner et al. (1999)). The SwBolvency Test, in contrast, uses the coherehtvedie
at Risk (see Federal Office of Private Insuran@9@}).

%0 See BIS (2006, pp. 151; 195), BIS (2005, p. 11)

°1 See Directive 2009/138/EC, Article 101, No. 3.
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ness is not taken into account. For instance, &séckapproach for operational risk uses the
gross income during the last three years as anatutifor risk exposur¥ Furthermore, capi-
tal requirements need to be calculated at leasetaiyeat’ or even daily, if an internal model
for market risk is usetf: Solvency lttakes a prospective view, taking into account texist-

ing and expected new business within the next ®vetenths> Calculation is conducted on a
yearly basis® except in case of a significant change of the pisKile, but solvency must be
ensured at all times.

4) Solvency assessment typology

An essential aspect of regulatory frameworks issthigency assessment typology, which re-
fers to rules-based versus principle-based supenvisimple factor-based, risk factor-based,
or scenario-based solvency models, as well as dBsilglity to use individually developed
internal models instead of a standard model praligle the regulator. In a rules-based ap-
proach, capital requirements are based on stipllaties, while principle-based capital re-
quirements are calculated based on a risk assesbméme financial institution, thereby fol-
lowing certain prescribed principlés.

Thus, the use of internal models — provided in add®oth regulatory frameworks to a differ-
ent extent — is purely principle-based and allowsralividual assessment of the company-
specific risk situation. If a company cannot depelts own individual internal model, a
standard model is provided by the regulator, wichoth cases is rather rules- and scenario-
based. In particular, theasel II/Ill standard approach constitutes a clear rules-baggahe.

For Solvency Il the standard approach is built on economic polesi and for some risk-
submodels such as operational risk, capital remérdgs are calculated based on stipulated
rules, which constitutes a deviation from the pphebased nature &olvency Il while other
submodules are scenario-bas&d.

Concerning the applicability of internal modelsderive capital requirements, considerable
differences can be found with respect to the degféedividuality. Depending on the type of
risk, Basel II/lll offers two to three levels. With respect to mantksi, the bank can choose

2 See BIS (2006, pp. 144-145).

3 See Directive 2006/48/EC, Article 74, No. 2.
* See BIS (2006, p. 195).

% See Directive 2009/138/EC, Article 101, No 3.
% See Directive 2009/138/EC, Article 102.

" See CEA (2005, pp. 10-11).

8 See CEA (2007, pp. 9-14).
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between the standardized measurement metfaodl the internal approahFor operational
risk, three approaches are available: the basicatamt approach the standardized approach,
and the advanced measurement approach (AMA), wduofesponds to the use of an internal
model. Regarding credit risk, the standard formaiathe internal ratings based approach
(IRBA) can be used. However, both models have heasirictions. In particular, only the
input parameters can be adjusted to reflect thepaogispecific situation. This also holds
true for the IRBA, where banks may use internainestes of certain parametéfsbut are
obliged to use the formula stated by the Bank fderhational Settlements for calculating
capital requiremerft Thus, especially the treatment of credit riskastnuly principle-based.

According toSolvency If insurance companies are allowed to choose anmwaddvels of
sophistication: the development of a full internadel, the use of the standard formula, the
standard formula with undertaking-specific paramsgtéhe standard formula that is partly
replaced with a partial internal model (e.g. ordy €ertain submodules), or the standard for-
mula with simplifications for smaller companf¥sOne stated goal of both regulatory
schemes is the improvement of internal risk managenConsequently, the development of
internal models, which first must be certified lwpsrvisory authorities, is advocat®d.

Further distinctions arise in the way capital reguients are calculated in the first place.
Simple factor-based models derive capital requirgméy multiplying certain accounting
positions by a given factor, where the number ofdes is generally low. Risk factor-based
models are an extension, where the factors araeaipfd a greater number of positions and
where factors are generally calibrated to refleo¢r@ain desired confidence level. While these
approaches represent static models, capital regaires calculation can also be based on dy-
namic models, i.e., scenario-based or purely pladbased modefS. The standard approach
in Basel I/1ll can be classified as a static risk factor-basedeinfod all three risk classéS.
While the use of internal models in the case ofkeiaand operational risks is in general prin-
ciple-based, this does not hold for credit risk @mBasel Il/lll. In Solvency llsuch re-
strictions are not planned in regard to certifiettinal models to retain a truly purely princi-

% See BIS (2006, p. 166).

0 See BIS (2006, p. 191).

¢l See BIS (2006, p. 144 f.).

62 See BIS (2006, p. 52), BIS (2005).

%3 See BIS (2006, p. 59).

% See QIS 5 (2010, p. 93).

5 See BIS (2006, p. 12), Ayadi (2007, p. 16).

% For a definition of these models, see CEA (2003.,0).

7 See BIS (2006, pp. 19-51) for credit risk, BISq80pp. 144-145) for operational risk, and BIS @0pp.
166-191) for market risk.
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ple-based modé&P The Solvency listandard formula, in contrast, combines risk fabased
(e.g. for operational risk} and scenario-based (e.g. market risk, life undéngrrisk) ap-
proaches?

5) Risk aggregation and dependencies

Another important question concerns the considanatif diversification benefits and thus

dependencies among risk factors, which can imphbstuntial reductions in solvency capital

requirements. This aspect is also relevant witpeaeisto the treatment of financial or insur-

ance groups. Here, CEA (2005) identifies threelkewé diversification benefits as illustrated

in Figure 3. Level 1 refers to diversification bétsgewithin a specific risk class or a specific

business line. Level 2 extends this view to inclddeersification across risk classes within a
specific legal entity (or vice versa); level 3 takeholistic perspective and accounts for diver-
sification benefits across all risk classes andsctegal entities.

Figure 3: Level of diversification benefits following CEARQ05)

« within a specific risk class
« within a specific business line

within a specific risk class
across specific business lines

across specific risk classes
« within a specific legal entity

* across specific risk classes
* across legal entities

As described in the previous subsectidBasel II/Ill considers only level 1 diversification
within each of the three risk classes. The capielfficient and thus the capital requirements
are calculated by summing up the capital requirdsn@@R) resulting from the three risk clas-
ses:

8 See Ayadi (2007, p. 28).
9 See QIS 5 (2010, pp. 102-104).
0 See QIS 5 (2010, pp. 109; 147).
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capital
sum of credit risk weighted asset$2.51 CR market fisk CR operatiask )

= 8%.

Thus, any potential diversification effects betwelea three risk classes are neglecteSol-
vency I in contrast, also accounts for diversificatiofeefs among risk classes as reflected in
the Basic SCR (BSCR) (see Figure 2), which is dated using the “square-root formula”

ibles

BSCR:\/Z CoryOSCRI SGR- SRR,

for a certain prescribed correlation matrix betwesk classes, j = Market, Health, Default,
Life, Non-Life with valuesCorrjj, whereSCR stands for the solvency capital requirement of
risk class.”? Thus, level 1 and 2 diversification benefits aieen into accourlt

In the Basel Il/1ll standard approach, concentrations (as the oppofsiérersification) are
not factored into the calculation of capital reqanents. For instance, capital requirements for
market risk result from a simple capital chargelejpendent of potential concentratidfs.
However, concentration risk is addressed by P2ldn Solvency Il however, risk concentra-
tions are explicitly taken into account in a separsubmodule within the market risk mod-
ule™ and thus directly increase the SER.

Regarding the consideration of risk mitigation t@gaes in reducing SCRBasel II/lll ac-
counts for, e.g., collaterals, guarantees, creslt derivatives and on-balance sheet netting
within the credit risk module under certain preised principles and requiremerfswithin
Solvency Il the risk mitigating effect of reinsurance will beknowledged, as will other risk
mitigation technique& such as hedging, insurance-linked securities saraps’’

' See BIS (2006, p. 12). IBasel Ill, the capital conservation buffer and, if appliealthe countercyclical

buffer will be added to this ratio.
2 See QIS 5 (2010, p. 95).
3 See Directive 2009/138/EC, Article 121, No. 5.
" See BIS (2006, p. 166).
5 See Directive 2009/138/EC, Article 105, No. 5 (f)
® See QIS 5 (2010, p. 127).
" See BIS (2006, p. 32).
8 See Directive 2009/138/EC, Article 101, No. 5.
9 See, e.g., CEA (2007); Swiss Re (2007).
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With respect to group supervisiddglvency ltakes into account “the global diversification of
risks that exist across all the insurance and ueimee undertaking$® thus in principle im-
plying the consideration of level 3 diversificatitmenefits. Overall, any diversification or
concentration effects as well as potential contagiffects should be properly assesSeBia-

sel 11/11l likewise assesses financial soundness at the fully consedidgoup levef? Howev-

er, since the benefits of diversification are nchkreowledged, this procedure is equivalent to
adding up the capital requirements of all legaitiest®®

6) Valuation basis

In Basel II/lll the valuation basis depends on the risk categogrk®t risk positions in the
trading book have to be valued market consistendy, using mark-to-market if possible, and
mark-to-model, otherwis¥. For credit risk, the exposure is determined asbéilance sheet
value and thus constitutes an accounting valiidese valuation bases give rise to two main
pitfalls in theBasel Il/lll regime. First, the lack of a common valuation §a&sicumvents the
application of a consistent risk metric, and, segamluation in Pillar 1 is not conducted us-
ing a forward-looking approadf.Within Solvency Il assets and liabilities, other than tech-
nical provisions, are valued according to the Yaiue criteria using mark-to-market or mark-
to-model, if readily available market prices are aailable. The valuation should thereby be
based on the underlying principles as stated inERS system only if the IFRS produce an
economic value in line with the fair value criteffarhe value of technical provisions should
reflect the price the liability could be traded tor a market, i.e. be valued following the mar-
ket consistency criteria, and is consequently based best estimate plus an additional risk
margin® reflecting the cost of capital beyond the bestreste necessary to support the busi-
ness? Hence,Solvency Ilaims at a completely economic balance sheet amslptovides a
common valuation basis. Additionally, the econoim¢ance sheet and the valuation of tech-
nical provisions are forward-looking, while the relents of Pillar 1 irBasel II/lll are not. As

a further difference, it can be stated that wBitdvency litakes a total balance sheet approach
that includes assets and liabilit®Basel 1/11l does not.

8 See Directive 2009/138/EC, p. 10.

8 See van Hulle (2011a).

8 See Directive 2006/49/EC, p. 4.

8 See CEA (2005).

8 See BIS (2006, pp. 160-162).

% See Directive 2006/48/EC, Article 78, No. 1.
8 This is only addressed in the internal risk mamagnt process in Pillar 2.
87 See QIS 5 (2010, pp. 6-7).

8 See QIS 5 (2010, p. 20).

8 See QIS 5 (2010, p. 55).

% See Directive 2009/138/EC, p. 5.
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Table 1 summarizes the main similarities and diffiees between the two regimes.

Table 1: Differences and similarities @asel I1I/1ll andSolvency Iwith respect to Pillar 1

Criteria

Basel /111

Solvency I

1) Risk classes and
capital require-
ments

Mainly asset risks (market and
credit risk) and operational risk;
special focus on liquidity risk in
Basel llI

Only MCR, moving towards two-
level approach iBasel Il by
way of introducing a countercy-
clical buffer

Aims at a comprehensive ap-
proach taking into account all m
jor risk, i.e. underwriting risk,
market risk, default risk, opera-
tional risk

Two-level approach — SCR and
MCR

2) Risk measure
and calibration

Value at Risk-type measure
Capital requirements specified f
each risk class separately
Varying confidence level for dif-
ferent risk classes, i.e. 99% for
market risk and 99.9% for credit
and operational risk

Capital requirements intended tc
cover unexpected losses within
each risk category with a given
probability

D*

Value at Risk

Capital requirements based on
exposure at company level
Aims at confidence level of

99.5% for the insurance compary

as a whole

Capital requirements intended tq

ensure a given one-year solvenc

probability for insurance compa-
ny as a whole

y

3) Time perspective

h

Retrospective

More frequent recalculation, i.e.
twice a year or daily in case of an
internal model for market risk

Prospective

Recalculation in principle only
once a year, but solvency must
ensured at all times

4) Solvency as-
sessment typology

Choice between two to three lev
els of sophistication, for example
standard formula or IRBA for
credit risk

Restrictions concerning the use
internal models for credit risk
Only risk factor-based approach
in the standard model

of

Choice between five levels of
sophistication — from full interna
model to standard formula with
simplifications

No restrictions concerning inter-
nal models

Scenario-based and risk factor-

based approaches in the standard

model

5) Risk aggregation
and dependencies

Only level 1 diversification bene;t »

fits are acknowledged

All levels of diversification bene-
fits are acknowledged

6) Valuation basis

Market-based (market risk) and | ¢

accounting based (credit risk)

Purely economic balance sheet
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4. PILLAR 2: QUALITATIVE ASPECTSOF RISK MANAGEMENT

This section deals with the qualitative requirersamith respect to risk management and the
supervisory review process described in Pillar @hBegulatory schemes are analyzed based
on six criteria: 1) principles, aims, and scopesopervision, 2) considered risks, 3) internal
risk management process, 4) general governanceesmnts and organizational structure, 5)
additional capital requirements, and 6) powersugfesvision. ForSolvency Ilthe Directive
2009/138/EC and partly the advice on the implenmgntheasures by CEIOPS (2009a) are
used as relevant sources. However, as stated b@ ZE[(2009a), the Level 1 text (i.e., the
Directive) contains a relatively high level of dét{aspecially compared to the corresponding
Level 1 text forBasel I), such that we refer as much as possible to tp&liebinding and
finalized Level 1 text. FoBasel Il/1ll, the Level 1 text contains a rather limited amouint o
information and details. Therefore, we mainly refethe Level 2 “Guidelines on the Appli-
cation” by CEBS (2006).

1) Principles, aims, and scope of supervision

The principles underlying supervision are similar hoth regulatory regimes: the proportion-
ality principle has to be applied in both cases @edapproach to supervision should be risk-
based* However, one important difference lies in the pexgive view taken by supervision
within the Solvency llregime, which is not explicitly required f@asel 11/11, in particular in
regard to Pillar 1. However, in Pillar 2, some edens are prospective and forward-looking,
such as the Internal Capital Adequacy AssessmeeBs (ICAAPY?

In contrast to the principles, the stated main cbjes of Pillar 2 of the regulatory schemes
differ. Basel 1/l explicitly states the objective of strengtheningl ancouraging efficient
and advanced risk management in order to ensuttakcagdequacy® In Solvency Il on the
contrary, there is no separate goal defined fdaP2l in the Level 1 and 2 texts. However, the
higher ranking goal of the regulatory regime ise@ed and remains valid, i.e., the protection
of policyholders and beneficiariéswherethe impact of supervisory decisions on the stabil-
ity of the financial system should be accounteda®ra subordinated goaspecially during
times of extraordinary stress.

%1 See CEBS (20086, p. 26) fBasel II/1ll and Directive 2009/138/EC, Article 29, No. 1 Bwlvency Il

%2 See CEBS (2006, p. 27). Additionally, the supsaw review process in Pillar 2 should identify gtal
problems and thus incorporates certain prospeetaments.

% See BIS (2006, p. 204).

% See Directive 2009/138/EC, Article 27.

% See Directive 2009/138/EC, Article 28.
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While the scope of supervision is almost identakshown in Table 2, two areas are not ad-
dressed iBasel Ilin this context (but are discussed in regard #oititernal risk management
process): high level issues like strategies, pseEeand reporting procedures, as well as valu-
ation issues concerning technical provisions, asgetl own funds, which are considered in
Solvency

Table 2: Scope of supervision for banking and insurance
Basel 11/111 Solvency Il
- * Revision and evaluation of strategies, pro-

cesses and reporting procedures (see Articles

30; 36)
* Assessment of internal governance, inel. Assessment of qualitative requirements rejlat-
ICAAP (see CEBS (2006, pp. 26-27)) ing to the system of governance, incl. ORSA

(see Article 36, No. 1)
» Assessment of all material risks (see CEBS Assessment of all risks faced by undertaking

(2006, p. 26)) (see Article 36, No. 1)
» Compliance with capital requirements (See State of solvency and compliance with capi-
CEBS (2006, p. 28)) tal requirements (see Article 30; 36, No. 1)

» Assessment of potential deficiencies in com- Assessment of methods and practices of|un-
trol and risk management framework in |as dertaking for identifying potential events and
well as identification of existing and poten- changes in economic condition that may
tial key risks (see CEBS (2006, p. 27)) threaten solvency (see Article 36, No. 4)
- » Establishment of technical provisions, assets

and eligible own funds (see Article 30)

2) Risks taken into account

In principle, all material risks should be taketoiaccount irBasel Il/lll as well as irSolven-
cy Il. ForBasel II/1ll, this includes but is not limited to credit risk,evptional risk, market
risk — including illiquidity and concentration risk- interest rate risk in the banking book,
liquidity risk, and other risks such as reputatiomad strategic risks. Where risks cannot be
measured precisely, they should be estimated lmasadeliable proces&.Thus, by consider-
ing liquidity risk, the interactions between assatsl liabilities are partly taken into account
within Pillar 2, while Pillar 1 concentrates onksson the asset sid8olvency llprescribes a
risk management process that should at least ievalvrisks connected with underwriting
and reserving, asset-liability management, invests¢in particular derivatives), liquidity
and concentration, operational, as well as reimagand other risk-mitigating technigués.
Furthermore, CEIOPS (2009a) proposes to take ictoumt credit risk, strategic and reputa-

% See BIS (2006, pp. 206-208).
" See Directive 2009/138/EC, Article 44, No. 2, MaimRe (2009).
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tional risk®® Thus, when comparing these risk categories, ttezdntion between assets and
liabilities seems to receive much more attentiothainsurance sector by explicitly including
asset-liability management in addition to liquidiigk in risk management.

3) Internal risk management process

Another central aspect of both schemes is thenateisk management proce&asel 11/111
and Solvency lldetail the introduction and implementation of aternal process for risk
management. This process is referred to as thenait€apital Adequacy Assessment Process
(ICAAP) for banks, which must be risk-based, corhpresive, and forward-lookirt). Thus,
the potential limitations of Pillar 1, such as tie¢rospective view, are addressed in Pillar 2.
For insurance undertakings, the Own Risk and Solyé&ssessment (ORSA) process is im-
plemented. Both processes need to form an integralof management and decision-making.
However, while inSolvency |l the emphasis is rather directed towards stratiggcsions and
issues® the function of theBasel II/lll ICAAP ranges from support in everyday decisions
(e.g., individual credit decision) to higher levstrategic one&™* and is thus emphasized in
Basel 11/111.

The outcome of both processes is a capital regeinemvhich, however, does not determine
legal capital requirement? Still, Basel I1/11l states that deviations between the capital re-
quirements resulting from the ICAAP and the regukatcapital requirements need to be ex-
plained to supervisory authorit§? Insurance undertakings are obliged to explain dewa-
tions in their risk profile to the one assumedhia standard formul®?* since these deviations
might lead to diverging capital requirements andseguently to a misleading SCR when
applying the standard formula. Thus, an importanicfion of the internal risk management
process for banks and insurance companies is heosufor determining legal capital re-
quirements, which are, e.g., deduced using a dsétfall standard formula with company-
specific information.

4) General governance requirements and organizatistructure
The principles concerning general government reguénts and the organizational structure
are very similar in both regulatory schemes. Raggrthe government requirements, both

% See CEIOPS (2009a, pp. 40-42).

% See CEBS (2006, pp. 22-23).

190 see Directive 2009/138/EC, Article 45, No. 4.

191 See CEBS (20086, p. 21).

192 See CEBS (20086, p. 24); Directive 2009/138/EQichksr 45, No. 7.
103 See CEBS (2006, p. 24).

104 See Directive 2009/138/EC, Article 45, No. 1.
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prescribe a clear and transparent organization adtéquate reporting lines as well as a clear
allocation (and segregation) of responsibilifi&sHowever,Solvency llemphasizes the im-
portance of written policié®® for risk management, internal control, internabiguand,
where relevant, outsourcirt’ Basel l/1ll, in contrastrequires the existence of written poli-
cies only at the level of the management b8y further innovation withirSolvency lis an
explicit requirement concerning the qualificatiohtiee management body running the com-
pany. These persons have to be “fit,” i.e., possessnecessary professional qualifications,
and “proper,” in other words, to be of “good repatel integrity.*° Furthermore, the devel-
opment of contingency plans is demanded for insieas well as for bankd’

Concerning the organization, the risk managememttion has to be effective and well inte-
grated into the organizational structtifeand serve as a central functidfthus being given
special importance in both schemes. The internatrebfunction in banks includes the three
functions risk control, compliance, and internatligt’® whereas irSolvency Il internal con-
trol (including compliance) and internal audit ftinos are listed as separate functiGtdn
addition, both functions need to be objective amiependent from operational functidns.
For insurance undertakings, an actuarial functsatimé fourth mandatory function (in addition
to risk management, internal control, and inteeatlit).

5) Additional capital requirements

Concerning additional capital in excess of theaPill capital requirements, a fundamental
difference between the two supervisory regimestexi&hile according t®asel II/lll banks
are expected to operate above the capital requitesns¢ated in Pillar 1, i.e., to hold addition-
al buffer capital for bank-specific uncertaintfe$this is not explicitly planned iSolvency I
The stated reasons for this capital buffer for Isaate, amongst others, fluctuations in eco-
nomic conditions leading to changes in the cap#étb, costs associated with raising addi-
tional capital, the severe consequences of fablelgw a capital ratio of 8%, and the presence

195 See CEBS (20086, p. 11), Directive 2009/138/EQicksr 41.
1% See CEIOPS (20093, p. 3).

197 See Directive 2009/138/EC, Article 41, No. 3.

198 See CEBS (20086, p. 12).

199 See Directive 2009/138/EC, Article 42, No. 1.

110 See CEBS (2006, p. 23), Directive 2009/138/EGicker 41, No. 4.
111 See Directive 2009/138/EC, Article 44, No. 1.

112 See CEBS (2006, p. 12).

113 See CEBS (2006, p. 16).

114 See Directive 2009/138/EC, Articles 46; 47.

115 See CEBS (20086, p. 16), Directive 2009/138/ECichart4 7.
116 See BIS (2006, p. 211).
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of potential risks not taken into account in Pillat*’ As described in the previous section,
Solvency Il in contrast, uses a two-level approach to deraygital requirements in Pillar 1,
where SCR constitutes the desired target capithIM@R represent the minimum capital re-
quirements*® Thus, a breach of SCR does not have as severequmrices as a breach of the
capital requirements iBasel Il/lll. However, as the market consistent valuation agro
adds volatility, insurance companies will likelysalbe forced to operate with higher own
funds to counterbalance this effect. Thus, whil@P1 of Solvency lisets two levels of capi-
tal (MCR and SCR), only one level is setBasel 1| supplemented with the countercyclical
buffer in Basel lll, which is then complemented by the described rements in Pillar 2,
such that banks are consequently also generaligeabto hold capital in excess of the mini-
mum capital requirements.

6) Powers of supervision

Both regulatory schemes emphasize the possibditgérly intervention on the part of super-
visory authorities. Within th&olvency Iiframework, supervisory authorities have the power
to take “preventive and corrective measuredAndBasel /11l prescribes intervention at an
early stage to prevent banks to fall below thetahpéquirement$?° The explicit measures of
the supervisory authority are addressed in moraildiet Basel 1l/1ll. In particular, Article
136, No. 1 of Directive 2006/48/EC specifies théofwing five measures: increasing mini-
mum capital requirements, requiring internal goaace to comply with stated rules, applica-
tion of a specific provisioning policy or treatmenit assets in terms of own funds require-
ments, restriction or limitation of business, opierss or network of credit institution, and
reduction of risk?! Solvency Il in contrast, only very generally states that fingncial or
administrative measures may be taken if deemedssang®? Additionally, a capital add-on
may be imposed after the supervisory review progegxceptional and clearly defined cir-
cumstance$?

7) Summary
Table 3 summarizes the main similarities and diffees between the two regimes with re-
spect to Pillar 2.

117 See BIS (2006, p. 211).

118 See Barnier (2011, p. 2).

119 See Directive 2009/138/EC, Article 34, No. 1.
120 See BIS (2006, p. 212).

121 See Directive 2006/48/EC, Article 136, No. 1.
122 see Directive 2009/138/EC, Article 34, No. 2.
123 See Directive 2009/138/EC, Article 37.
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Table 3: Differences and similarities @asel II/1ll andSolvency Iwith respect to Pillar 2

Criteria

Basel 11/l

Solvency Il

1) Principles, aims,
and scope of super
vision

Proportionality principle
Risk-based supervision
Objective: encourage the ad-
vancement of efficient risk man-
agement; capture all risks that a
not captured within Pillar 1

re

Proportionality principle
Risk-based supervision
Objective: no separate goals de
fined; higher ranking goal re-
mains valid, i.e. protection of po

icyholder; subordinated goal: sta

bility of the financial system

2) Risks taken into
account

All material risks

Including, but not limited to:
credit risk, operational risk, mar-
ket risk — including illiquidity and
concentration risks —, interest ra
risk in the banking book, liquidity
risk, other risks such as reputa-
tional and strategic risks

e

All material risks

Including, but not limited to: un-
derwriting and reserving, asset-
liability management, investmen
(in particular derivatives), liquidi

ty and concentration, operational,

reinsurance and other risk-
mitigating techniques

3) Internal risk
management pro-
cess

Integral part of risk managemen
and decision making

Function: support of everyday as

well as strategic decisions and i
sues; complement capital re-
quirements deduced in Pillar 1 b
company specific information
Outcome: capital requirement

y

Integral part of risk managemen
and decision making

Function: support of strategic
decisions and issues; complemg
capital requirements deduced in
Pillar 1 by company-specific in-
formation

Outcome: capital requirement

4) General govern-
ance requirements
and organizational
structure

Clear and transparent organiza-

tion accompanied by the respect

tive reporting lines; clear alloca-
tion of duties

Written policies only at the level
of the management body

Mandatory functions: Effective

and well integrated risk manager

ment, internal control (including
risk control, compliance, and in-
ternal audit)

Clear and transparent organiza-

tion accompanied by the respect

tive reporting lines; clear alloca-
tion of duties

Emphasis on written policies for
risk management, internal contrg
internal audit, and outsourcing
Mandatory functions: Effective

and well integrated risk manager

ment, internal control, internal
audit, and actuarial function

Government body has to be “fit”
and “proper”

ts

nt

=4

5) Additional capi-
tal requirements

Banks generally need to operate
above capital requirement statec
in Pillar 1

)

Not envisioned by supervisory
authority

6) Powers of super;

vision

Possibility to intervene at an ear,

y

stage — emphasis on prevention

Possibility to intervene at an ear,

stage — emphasis on prevention
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5. PILLAR 3: DISCLOSURE REQUIREMENTS

Pillar 3 addresses disclosure requirements. Whikasel II/1ll, only public disclosure is dis-
cussedSolvency lladdresses public disclosure as well as the hamatomn of supervisory
reporting*?* Since supervisory reporting is not addresseBasel Il/1ll, we concentrate on
public disclosure requirements. As in the previsestions, we will hereby refer to the Level
1 and Level 2 texts of the respective regulatlorboth regulatory regimes, mandatory quanti-
tative reporting templates are defined on Levef he Lamfalussy process, which might re-
quire a higher level of detail concerning the infiation to be disclosed than the previously
mentioned regulations stated in Level 1 and 2 téxtsvever, forSolvency || these have not
been finalized yet, so that we do not take them atcount for either regime to avoid incon-

sistencies.

1) Aim and application

The aim of Pillar 3 for both regulatory schemegshis promotion of market discipline and
market mechanism® by providing market participants with all materiaformation. Materi-
ality is thereby defined identically in both regsliey regimes in line with the definition given
by the International Financial Reporting Standqtd$-1IFRS) as any information the omis-
sion of which would change or influence economicisiens*?® In Basel II/IlI, public disclo-
sure requirements apply at the consolidated togl lvd, consequently, individual entities are
not obliged to fulfill the criteria laid out in thillowing subsectio?” Under Solvency |
however, disclosure requirements apply both atdtel of the individual undertaking and at
the group levet?®

2) Content of report to public

Table 4 shows the content of the public discloseport for banks and insurance undertak-
ings, separated into four subcategories. Concemmvrgfunds, the composition as well as the
amount and quality of own funds has to be publiisclosedBasel I1/11l prescribes publica-
tion of any restrictions on capital transfers withine group, since public disclosure require-
ments apply only at the top consolidated levelSoitvency || this is not deemed necessary
since publication of all information also has todoaducted on the individual company level.

124 See European Commission (2006, p. 7).

125 See BIS (2006, p. 226), CEIOPS (2009b, p. 12).

126 See BIS (2006, p. 227), CEIOPS (2009b, p. 23).

127 An exception to this rule constitutes the requieatrto disclose the total as well as the tier litaapatio for
all significant bank subsidiaries (see BIS (200&29)).

128 See CEIOPS (2009b, p. 26).



Table 4: Content of public disclosure report

information for
separate risk
categories

definition of past due and impaired loans, risk agement policies
concerning credit risk, gross risk exposure, distibn of exposures
(geographic, counterparty, industry, residual cttral maturity
etc.), amount of impaired loans

For market risk capital requirements: separatalydar subcatego-
ries

For operational risk methods: for assessing ogeratirisk the bank
is qualified to use

Criteria Basel Il Solvency I
Own funds » Restriction on capital transfer within group —
» Description of main features of capital  Structure of own funds
« Amount of tier 1 capital (separated into 8 spedfibcategories) ase Amount and quality of own funds
well as amount of tier 2 and 3 capital
Capital re- » Total and tier 1 capital ratio calculated on a otidated basis and |+ Size of SCR and MCR (incl. if applicable capitatiazh)
guirements for significant subsidiaries
» Capital requirements for separate risk types -
- » Additionally any non-compliance with MCR and/or SCR
Information - » Description of business and performance
concerning » Discussion of approach used for assessing capiégjuacy » Description of system of governance and assessohéstadequacy)
gualitative » Description of objectives and policies for risk ragement; for all in light of the risk profile
requirements risk types separately
in Pillar I -  Main differences between assumptions of standardifia and risk
profile of undertaking
Additional » Most detailed disclosure requirements for credk,rincluding, e.g.,* Risk profile (see CEIOPS (2009b), p. 31), i.e.pinfation concern-

ing risk exposure, concentration, mitigation, aedsitivity; sepa-
rately for all risk types

Source: BIS (2006, pp. 229-241), Directive 2009/E88 Article 51

We concentrate on basic requirements for banksimsurance undertakings using the standard aplprdacase of the use of an internal model, adutialisclosure
requirements must be fulfilled.
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Even though both banks and insurance companiesldiged to disclose capital require-
ments, the level of detail varies in the Level H @&ntexts. WhileSolvency lldemands the
publication of the SCR and the MCR for the undenglkas a wholeBasel II/lll prescribes
the disclosure of capital requirements for the ssparisk types, i.e. credit risk, market risk,
and operational risk, in addition to the total ¢alpratio and the Tier 1 capital ratio. Public
disclosure demands concerning qualitative requirgsér risk management are more de-
tailed inSolvency Il For example, the report should contain a desoripif the business and
performance as well as all major differences betwbe assumptions underlying the standard
formula for calculating SCR and the institutiontsdividual risk profile. Both regulatory
schemes further demand publication of quantitatind qualitative information for separate
risk categories. Some examples are shown in Table 4

6. SUMMARY OF MAIN DIFFERENCESAND SIMILARITIES

Although Basel 1l/1ll and Solvency llappear very similar because of the same threarpill
structure, the comparative assessment of both atgylframeworks revealed several major
discrepancies in the specifications of the thrdargi particularly with respect to the quantita-
tive requirements laid out in Pillar 1. This carpiart be attributed to the different characteris-
tics of the industries, and to the different gaaiissupervision. In the banking industry, the
focus on systemic risk and system stability is man@nounced, particularly because of the
highly liquid nature of funding, which might lead tontagion effects spreading throughout
the entire financial system, endangering even sdaamding institutions, as well as the high
interconnectedness, enabling negative shocks eadpiaster throughout the entire banking
system. This results in a stronger emphasis on giiagthe stability of the financial system
in Basel II/11l, while the main objective d&olvency lis the protection of the individual poli-
cyholders, with stability of the financial systemdathe consideration of pro-cyclical effects
rather representing side go&ds.

In contrast taSolvency | Basel II/lll does not aim at achieving a safety level for th@leh
company, but instead focuses on the three individsk classes on the asset side: market
risk, credit risk, and operational risRolvency lirequires a holistic perspective and, based on
a total (economic) balance sheet approach, accdantassets and liabilities in order to
achieve a one-year company solvency probabilitatdkast 99.5%. This implies that while
risk calibration inBasel II/lll is tied to the three single risk categories by mBTing unex-
pected losses within each category individuallg,Sblvency llcapital requirements explicitly
account for dependencies and diversification b&nafnong risk categories. In general, insur-

129 See Directive 2009/138/EC, Articles 27, 28; Waaniil Sehrbrock (2011).
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ance companies are exposed to considerably méearsthe liability side due to the vertical
risk transformation and the resulting insurancksiisvhile the liability side of banks mainly
consists of deposits with a fixed value. Yet, ilndanation with the asset side, liquidity risk
arises, which is addressed in Pillar Bafsel Iland further strengthened Basel 111*° Over-
all, supervisory authorities expect banks to exgagdmum capital requirements, so the capi-
tal requirements calculated in Pillar 1 do not altjuconstitute the final constraint that has to
be satisfied. IrSolvency || the two-level approach will probably enable irmswe companies
to operate closer to the SCR. However, the addéatiNty, coming along with market con-
sistent valuation, might partly counteract thieetf

Another important difference between the two schemedhatBasel 11/11l is not purely prin-
ciples-based, in particular with respect to degvaapital requirements for credit risk, which
even in the case of an internal model has to convjily strong restrictions. I8olvency Il in
contrast, the use of internal models is purelygipies-based and planned to be encouraged to
integrate regulatory requirements into internak nsanagement processes. However, crucial
success factors in this respect are the resourzksapacity of the certifying regulatory au-
thority, their willingness to accept internal magleds well as the ability to avoid an excessive
bureaucracy implying high impediments for insurers.

Hence,Solvency lican be considered as a further developmeBiastl Ilin some aspects, in
particular with respect to Pillar 1 and its holistipproach, which, however, comes along with
a considerably higher degree of complexity. Esplgcibe latest quantitative impact study in
2010, QIS 5, introduced a high level of complexityen testing the fifth version of the stand-
ard model for calculating capital requirements adic to Pillar 1. While the instructions of
the last quantitative impact study asel lIfilled about 50 pages, th&olvency litechnical
specifications of the standard model have more 8@ The higher degree of complexity
may in some cases even prevent a more frequentia@n (even though listed stock insurers
typically need to publish at least quarterly) ategatable costs as compared to the case of the
simpler and easier to implement rules-based mddeasel 11/111, which, however, offers less
flexibility to adjust the model to the company-sifiecrisk situation and is mainly based on
book values, thus not providing a market-based camemic viewpoint. There is thus a
tradeoff between the benefits of a total balan@eshpproach along with its deeper insight
into a firm’s risk situation and the associatedtgowhich has not been empirically analyzed
to date.

130 Additional restrictions concerning liquidity ofreeney institutions are stated in Directive 200045/
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However,Solvency listill offers a wide range of flexible solutionsge.by means of using
institution specific input parameters for the stamdformula, which allows an adaption to the
individual institution. In particular, two to thréevels of freedom in deriving capital require-
ments are given iBasel II/lll, while Solvency lloffers up to five, ranging from a complete
internal model to the use of a simplified versidnttee standard model. Yet, at the current
stage, more transparency is needed with respehbetorigin of the input parameters used in
the standard model and the presumed type of companwhich a safety level of 99.5% is
actually achieved when implementing the standardehas, e.g., laid out in QIS 5. For in-
stance, with respect to premium and reserving inskon-life, Hampel and Pfeifer (2011)
show that the calculation of the standard form@anss to implicitly assume a loss ratio of
100%, which is not stated in the technical speaifans and cannot be considered as prudent
for all branches. Hence, companies with a lowes lasio are advised to insert their own loss
ratio to reduce capital requirements. This exanilistrates the importance of providing
transparency for insurers with respect to the bamkgd of the input parameters stated in the
technical specifications to enable them to adjusirtmodel accordingly.

The Solvency Il standard model also exhibits sdvettaer problems in its details. For in-
stance, the liquidity premium added to the rislefieterest rate provided by the regulators
may imply undesirable incentives with respect tm§ asset-liability management, amongst
other effects, as insurers with an actually insigfit asset-liability management are able re-
duce the value of their liabilities in times of dimcial distress and may thus appear similarly
stable as firms with an adequate risk managemeérfurthermore, government bonds of
EEA-member states are currently not subject totaapequirements, independent of their
credit quality, also implying that corporate bondigh longer contract term have a disad-
vantage in this respect. This induces possibleradviateraction effects between the two reg-
ulatory regimes in insurance and banking, espegcrth respect to financing issues, as, e.g.,
banks are envisioned to issue more bonds with longatract terms followingasel ll|,
which in Solvency Il however, are subject to higher capital requireexs compared to
EEA-government bonds.

In Pillar 2, the function of the ICAAP in suppomgimperative, daily business decisions is em-
phasized more heavily iBasel II/lll as compared to the ORSA $vlvency Il Requirements
concerning general government requirements andaithanizational structure are otherwise
very similar; this also holds true for the repagtiequirements in Pillar 3.

131 See Grindl (2011).
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7. CONCLUSION

In conclusion, the comparative assessmer@abency llandBasel I1/11l allowed the detec-
tion of similarities and differences as well as dfégs and shortcomings of both regimes,
which provides an opportunity to rectify their ditzacks. With respect tBasel Il/1ll, this
especially concerns the lack of a common valuabasis in Pillar 1, which prevents a con-
sistent risk metric, as well as the use of forwaaking valuation approaches. Furthermore,
the financial crisis emphasized that liquidity resing from an asset-liability mismatch can
be substantial. Thus, whigasel Ilmostly concentrates on risks on the assets sislepager
emphasis on the relationship between assets dbitities — along the lines of the total bal-
ance sheet approach ®blvency I and the resulting liquidity risk management daobten-
tially be advantageous. In addition, the princigd@sed nature and the use of internal models
as inSolvency limight also be profitably adapted Basel II/11l, especially as a truly princi-
ples-based regulation is the best way to ensufeiguit flexibility to adopt regulation to the
constantly changing business environment as latdiroischiro (2006), and since internal
models might harbor further advantages as alsagubiout by Liebwein (2006).

For insurance companies, the introduction of thegratedSolvency llapproach will overall
certainly improve the risk perspective of insuragoepanies and their ability to achieve a
comprehensive and adequate picture of the risktsito. However, as described before, while
the standard model &olvency liprovides an integrated perspective on an insurskssitua-
tion, there is a tradeoff due to its complexity,ievhin turn introduces the potential for model
risk due to numerous assumptions regarding prosessgdependencies. This should be dealt
with by means of, e.g., sensitivity analyses toidwerong incentives. In addition, several
details of the standard model require reconsidaras laid out in the previous section.

While Solvency Iimight be less prone to pro-cyclical effects tigasel 11/11l, since it is cali-

brated to long-term observations and becauseiitsiples-based nature makes it more flexi-
ble**? the possibility of pro-cyclical effects, espegjationcerning the investment behavior
and itspotential impact on financial markets, includingcps of stocks as well as corporate
and government bonds, should be subject to furdssearch. This also concerns the effec-
tiveness of the current measures against pro-@itjiglanned in the standard mod&l Fur-

thermore, as pointed out by Doff (2008) and AshP§1(), a more balanced approach be-

132 See Geneva Association (2010, p. 109).

133 Heid (2007), for example, finds that capital leu$f as introduced iBasel Ill can be very efficient in reduc-
ing the impact of the volatility of capital requinents, which can substantially vary during an eatio@y-
cle, and thus lessen pro-cyclical effects.
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tween Pillar 1 and Pillars 2 and 3$olvency llappears reasonable. HeBasel II/1ll could in
some aspects serve as an example, where regulafi®tikar 1 are supplemented by specific
regulations in Pillar 2. This might as well be wgdbr lowering the level of complexity cur-
rently envisioned in QIS 5.

Caution is also advised with respect to regulabameaucracy and impediments that may pre-
vent a true principles-based approach and inducend towards a rules-based regime or one
that actually lowers transparency. In this contéxé proportionality principle is essential,
implying that risk management, capital requiremeatsl reporting requirements should cor-
respond to a firm’s risk situation. In additionh@h degree of transparency is needed with
respect to assumptions that constitute the basisdpital requirement and in regard to the
way in which regulators actually deal with companikat do not achieve a safety level of
99.5% (but instead, e.g., 97.5%), which should lbarty addressed and communicated. Fi-
nally, besides studies on possible pro-cyclicataH, cost-benefit analyses are needed to gain
deeper insight with respect to the consequencéleohew European regulatory framework
for insurance companies, along with a consideratibpossible adverse interaction effects
between the two regulatory regimes.
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