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• Introduction

• Solvency II: What’s the idea of pillar 1?

• How to determine the economic balance sheet?

• Standard model QIS 4: Methods
− Overview
− Aggregation method: Basic Solvency Capital Required (BSCR)

• Groups 

• Own funds

Agenda
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Introduction
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Regulatory necessitiesRegulatory necessities

Major influence on risk management

Risk management within the insurance industry changes rapidly

higher efficiency and stronger 
objectivity in product development

higher efficiency and stronger 
objectivity in product development

higher requirements on 
capital allocation

higher requirements on 
capital allocation

new products and 
stronger competition

new products and 
stronger competition

risk management is the basis of a
holistic controlling concept

risk management is the basis of a
holistic controlling concept

core processes may change 
due to „industrialisation“

core processes may change 
due to „industrialisation“

risk and return
management

risk and return
management

further development of existent 
methods and tools

further development of existent 
methods and tools

more transparency due to 
rating requirements

more transparency due to 
rating requirements
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Issues of Solvency Solutions

A comprehensive management of risk, capital and performance is very complex –
often only parts of it will be focussed on

Risk
Governance

Integration within
the company

Risk
Governance

Risk strategy

Limitation & controlling 

Risk management
Concept for risk capacity

Reporting

Content / frequency

Risk
Governance

Functions & 
responsibilities

Valuation & modellingIdentification & analysis

VBM / ALM / MCEV

Risk Governance
Internal controlling

Risk Governance
Internal audit

Staff
Culture

Staff
Education & 

development

Staff
Clear role allocation 

Staff
Qualifications

Risk management Risk management Risk management

Reporting

Internal / External

Integration Architecture of risk

Data / IT systems
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Each aspect includes several single issues

Group level
e.g. how will be the risk aggregation 
method or capital allocated?

Single entities
e.g. how will be diversification effects
allocated to the entities?

Economic
e.g. how will be management actions  
on asset allocation or other governance 
issues be dealt with by the model? 

Regulatory
e.g. will the model pass all required 
tests? 

Total risk
e.g. which types of risks will be valued
with which interdependencies?

Single risk components
e.g. which methods will be used for 
valuation?

Example: Modelling of risk

Qualitative assessment
e.g. which types of risks will be dealt
with only qualitatively?

Quantitative methods
e.g. which risk will be measured by 
which methods?

… that’s why each solution is individual!  … that’s why each solution is individual!  

Valuation & 
modelling

Risk management

Risk
Governance

Einbindung in
das Unternehmen

Risk
Governance

Risikostrategie

Limitierung / Überwachung 

Risikomanagement
Risikotragfähigkeitskonzept

Reporting

Inhalt / Häufigkeit 

Risk
Governance

Aufgaben & 
Verantwortlichkeiten

Modellierung / BewertungIdentifikation  / Analyse

VBM / ALM / 
Gruppenkonzept / EEV

Risk Governance
Interne Kontrollen 

Risk Governance
Interne Revision

Personal
Kultur

Personal
Bildung & 

Entwicklung

Personal
Klare Rollenverteilung

Personal
Fachliche Eignung

Risikomanagement Risikomanagement Risikomanagement

Reporting

Intern / Extern

Einbettung Risikoarchitektur (IT)

Daten / Systeme 

Risk
Governance

Einbindung in
das Unternehmen

Risk
Governance

Risikostrategie

Limitierung / Überwachung 

Risikomanagement
Risikotragfähigkeitskonzept

Reporting

Inhalt / Häufigkeit 

Risk
Governance

Aufgaben & 
Verantwortlichkeiten

Modellierung / BewertungIdentifikation  / Analyse

VBM / ALM / 
Gruppenkonzept / EEV

Risk Governance
Interne Kontrollen 

Risk Governance
Interne Revision

Personal
Kultur

Personal
Bildung & 

Entwicklung

Personal
Klare Rollenverteilung

Personal
Fachliche Eignung

Risikomanagement Risikomanagement Risikomanagement

Reporting

Intern / Extern

Einbettung Risikoarchitektur (IT)

Daten / Systeme 
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QIS 4 standard model: Timing of QIS

26th/27th

March 
2008

29th / 30th October 
2007
Approval by 
CEIOPS
Members‘
Meeting

20th November 2007

Publication of 
QIS 3 results 
report

17th December 2007

Consultation of 
QIS 4 
specifications

21st Dec 2007 until February 2008

Feedback on draft QIS 4 specifications Final QIS 4
specifications

Consultation on 
Solvency II for 
groups

February 2008

April 2008

April 2008 until July 2008

Calculation of QIS 4

July 2008

autumn 2008

Analysis of results 

November 2008

QIS 4 result report
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QIS 4 standard model: Contents 

Scope

Between April and July 2008
On Group level as well as for single entities
Main focus is set on calibration of the standard model for solvency II
(results from internal models only additional information)

Construction of the
standard model

Based on building blocks
Allowing for diversification:

- within each risk module
- within the aggregation of risk modules
- on group level

Calculation of
own funds

Assets and liabilities valued at  Fair Value
Own funds classified into three classes (“tier”):

- tier 1: Highest quality
- tier 2: loss absorber to a certain extent
- tier 3: loss absorber only in special cases

Essential topics
of the standard model

risk measure SCR (Solvency Capital Required): Value at Risk (VaR), with confidence of 99,5% for a
one year horizon
Assets and liabilities valued at Fair Value
Technical provisions are calculated as the sum of a best estimate provision and a risk margin which 
has to be derived with a Cost of Capital (CoC) approach



8© 2008 KPMG Deutsche Treuhand-Gesellschaft Aktiengesellschaft Wirtschaftsprüfungsgesellschaft, deutsches Mitgliedsunternehmen von KPMG International, 
einer Genossenschaft schweizerischen Rechts. Alle Rechte vorbehalten. KPMG und das KPMG-Logo sind eingetragene Markenzeichen von KPMG International.

Solvency II: What’s the idea of pillar 1?



9© 2008 KPMG Deutsche Treuhand-Gesellschaft Aktiengesellschaft Wirtschaftsprüfungsgesellschaft, deutsches Mitgliedsunternehmen von KPMG International, 
einer Genossenschaft schweizerischen Rechts. Alle Rechte vorbehalten. KPMG und das KPMG-Logo sind eingetragene Markenzeichen von KPMG International.

Solvency II: What‘s the idea of pillar?

• Solvency requirement as well as Available Solvency Margin (ASM) are determined on the 
basis of an economic balance sheet approach.

• The ASM (= own funds) is defined as the difference “assets – liabilities” of an 
economic balance sheet.

• The solvency requirement is called SCR: Solvency Capital Required

• The SCR is calculated for different sub-risk components.

• SCR for sub-risk are calculated either on a factor approach (closed formula)

• or on a scenario approach (shock).

• For those sub-risk for which the SCR is calculated with a scenario approach the SCR is 
equal to the difference

SCR = ASM(basis) – ASM(shock)

• The aggregation of all sub-risk is done with a prescribed correlation approach.
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Solvency II: What‘s the idea of pillar?
The Economic Balance Sheet

Market 
Value

of Assets
Market 
Value

of 
Liabilities

ASM

Market 
Value

of 
Technical
Provisions

Tax

Best 
estimate

of 
Technical
Provisions

Risk
Margin

Best 
estimate

of 
Technical
Provisions

(only
deter-

ministic)

Time Value
of Options
& Guarant.

Best 
estimate 
of fixed 

insurance
benefits

BE_FPS

BE_FPS: Best estimate of the 
future profit sharing
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Solvency II: What‘s the idea of pillar?
Calculation of SCR of a sub-risk using a shock scenario

Market 
Value

of Assets

ASM

Tax
Risk

Margin
Time Value
of Options
& Guarant.

Best 
estimate 
of fixed 

insurance
benefits

BE_FPS

Base Case

Shock i

e.g. decrease of 
interest rates

Market 
Value

of Assets

ASM

Tax
Risk

Margin

Time Value
of Options
& Guarant.

Best 
estimate 
of fixed 

insurance
benefits

BE_FPS

Stressed economic balance sheet
SCR(i) = 

ASM(Base)
–

ASM(shock_i)
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Solvency II: What‘s the idea of pillar?
Further Details

• Best estimate of benefits resulting form discretionary future profit sharing may 
vary between undertakings: 

• Lower Boundary SCR: Additional calculation, corresponding to the SCR that is the most
reduced by applying management risk absorbing decisions that maximise the loss to
the policyholder

• Minimum Capital Requirement (MCR) which has to be covered by tier 1 capital (highest 
quality)

• based on a factorial approach on premiums, technical provisions, capital at risk

• applying a relative cap (50%) and floor (20%) on the SCR

• applying an absolute floor (non-life 1 mio €, life 2 mio €, composite 3mio €) 

ASM ASM
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How to determine the economic balance sheet?
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How to determine the economic balance sheet?

Valuation approach:

Whenever possible: Mark to market

Mark to model with use as much as possible 
observable and market consistent inputs

In some cases IFRS figures are 
considered as allowable proxy

Exceptional use of national accounting 
figures may be possible

• due to not significant dimension of the asset / liability
• due to impracticability in terms of costs
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How to determine the economic balance sheet?

Technical Provisions
• Based on “current exit value”.

• Transfer- or settlement value between knowledgeable parties (“arm’s length”)

• no reflection of creditworthiness 

Technical Provisions = best estimate + risk margin

• Best estimate as probability-weighted average of future cash-flows

• discounted with relevant risk-free swap rate term structure (“time value of money”)

• use of entity-specific information (expenses, claims, mortality, …)

• For Life Insurance Technical Provisions important:

• no surrender floor

• Reflection of asymmetric distributions (e.g. guarantees plus profit sharing)

=> Policyholder’s behaviour and management actions (change in rates of profit sharing)
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How to determine the economic balance sheet?

Technical Provisions
• Risk margin only for non-hedgeable (re)insurance obligations

• Cost-of-Capital approach with constant rate of 6% 

• net of re-insurance

• Cost-of-Capital assumes own funds equal to SCR for operational, underwriting 
and counterparty default risk

• Simplifications are possible to derive the risk margin, e.g. using SCR at time 0 and 
a modified duration approach

• Deterministic approaches possible for

• non-life insurance business (as not considered as “asymmetric”)

• unit-linked business if not considered “asymmetric”

• smaller insurance companies
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Standard model QIS 4: Methods
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Agenda

Standard model QIS 4: Methods

Overview

SCR Op     operational risk

SCRnl non-life underwriting risk

BSCR

SCR mkt market risk

SCR def      counterparty default risk

SCR health health underwriting risk

SCR life      life underwriting risk
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SCR

BSCR SCRop

SCRnl SCRmkt SCRhealth SCRdef SCRlife

Lifelapse

Lifeexp

Lifedis

Lifemort

Lifelong

Lifecat

NLpr

NLcat

Mktfx

Mktprop

Mktint

Mkteq

Mktsp

Mktconc =  adjustment for the risk absorbing 
effect of future profit sharing

SCR = BSCR – Adj + SCRop

Liferev

HealthLT

Accident 
& HealthST

HealthWC

QIS 4 standard model: methodology 
Overview of risk categories 

Adj
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Solvency capital
required

Basic Solvency capital required Operational 
Risk

Non-life
underwriting Market risk Health

underwriting
Counterparty

default
Life 

underwriting

lapse 
risk

expense
risk

disability
risk

mortality
risk

longevity
risk

catastrophe
risk

premium & 
reserve risk

CAT risk

currency 
risk

property
risk

interest
rate risk

market 
risk

concen-
tration

equity
risk

=  adjustment for the risk absorbing
effect of future profit sharing

revision
risk

long term 

accident & 
short term  

workers 
compensation

spread
risk

QIS 4 standard model: methodology 
Overview of risk categories 

Adjustment for
risk absorbing 

effects
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Life
under-
writing

risk

Diversi-
fication

risk 
absorb.
effect

of future
profit

sharing

BSCR

OpRisk

SCR

Market 
risk

96,78 %

10,73 % - 7,5 %
-55,66 %

8,17 %

QIS 4 standard model: methodology 
Example, how the SCR may look like
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Agenda

Standard model QIS 4: Methods

Overview

SCR Op     operational risk

SCRnl non-life underwriting risk

BSCR

SCR mkt market risk

SCR def      counterparty default risk

SCR health health underwriting risk

SCR life      life underwriting risk
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CorrSCRr,c = cells of the correlation matrix 
CorrSCR

SCRr , SCRs = Capital charges for the 
individual SCR risks according to the rows and 
columns of the correlation matrix CorrSCR

AdjFDB = Adjustment for the risk absorbing 
effect of future profit sharing

AdjDT = Adjustment for the risk absorbing 
effect of deferred taxes

Input Calculation Output

BSCR
= Basic Solvency

Capital Requirement

Adj
= Adjustment for the risk

absorbing effect of future profit 
sharing and deferred taxes

nBSCR
= net Basic Solvency 
Capital Requirement

QIS 4 standard model: methodology 
Basic SCR

FDB

DTFDB

cr
crcr

AdjBSCRnBSCR
AdjAdjAdj

SCRSCRCorrSCR

−=
+=

= ∑
×

**,BSCR
The model needs the following input data: 

Capital charge for life 
underwriting risk

=SCR life

Capital charge for default risk=SCR def

Capital charge for non-life
underwriting risk

=SCR nl

Capital charge for health
underwriting risk

=SCR health

Capital charge for XYZ risk 
including the risk absorbing 
effect of future profit sharing
(XZY = mkt, def, life, health)

=nSCR xyz

Total amount  in technical 
provisions corresponding to
future discretionary benefits

=FDB

Capital charge for market risk=SCR mkt
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QIS 4 standard model: methodology 
Correlation matrix CorrSCR

10,2500,50,25SCRnl

10,250,250,25SCRhealth

10,250,25SCRlife

10,25SCRdef

1SCRmkt

SCRnlSCRhealthSCRlifeSCRdefSCRmktCorrSCR =

The correlation matrix CorrSCR is defined as:
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Agenda

Standard model QIS 4: Methods

Overview

SCR Op     operational risk

SCRnl non-life underwriting risk

BSCR

SCR mkt market risk

SCR def      counterparty default risk

SCR health health underwriting risk

SCR life      life underwriting risk
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1. Earned premiums

3. Limitation to 30% of BSCR

2. Technical Provisions

4. In addition, 25% of last year’s amount of annual administrative expenses
on unit-linked business

Factorial approach for OpRisk valuation based on:

Different factors for life, non-life and health 

QIS 4 standard model: methodology 
SCROp

Life insurance business without unit-linked business, but
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Capital charge is calculated as follows:

with Op lnul as capital charge for all business other than unit-linked (for which just
25% of last year’s expenses have been assessed) determined as:

The model needs the following input data: 

TPlife = Total of life insurance technical provisions (gross of reinsurance)
TPlife-ul = Total life insurance technical provisions for unit-linked business (gross)
TPnl = Total non-life technical provisions (gross)
TPh = Total health insurance technical provisions (gross)
Earnlife = Total earned life premium (gross)
Earnlife-ul = Total earned life premium for unit-linked business (gross)
Earnh = Total earned health insurance premium (gross)
Earnnl = Total earned non-life insurance premium (gross)
BSCR        = Basic SCR

QIS 4 standard model: methodology 
SCROp

SCR Op

Remark:

The capital charge for operational risk is 
the sum of:

Capital charge for all business other than 
unit-linked is restricted to 30% of the 
Basic SCR.

Capital charge of 25% of the amount of 
annual expenses (gross) incurred in 
respect of unit-linked business.

OutputInput

Calculation

{ } ululop ExpOpBSCRSCR *25.0*30.0min ln +=  ; 

⎭
⎬
⎫

⎩
⎨
⎧

++−

++−
=

−

−

hnlullifelife

hnlullifelife
nlul TPTPTPTP

EarnEarnEarnEarn
Op

*002,0*02,0)(*003,0
;*02,0*02,0)(*03,0

max
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Groups
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1. Standard SCR formula and own funds calculation applied to 
consolidated group position (default method)

3. Unadjusted sum of solo SCRs

2. Sum of solo SCRs and own funds of each group entity, adjusted to
eliminate market and counterparty risk charges on intra-group 
transactions (deduction and aggregation method)

4. Group SCR, calculated using a (partial) internal model

Group capital requirement and group own funds according to the following two methods:

This information is essential in assessing the impact of diversification effects.

Calculations shall be carried out at the level of the ultimate EEA participating (re)insurance
undertaking / insurance holding company

• Furthermore, the unadjusted sum of solo SCRs will give additional information (intra-group effects) 

• CEIOPS asks also for results calculated with internal models for the purpose of comparison

• Therefore, two additional methods could be adopted:

QIS 4 standard model: Groups 
Methodology of calculations
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QIS 4 standard model: Groups 
Which calculation for which kind of group?

xXXX[8]Internal model

XXXX[7]Group SCR floor

XXXX[6]Solvency 1

XXXX[5]Deduction & aggregation method

XXXX[4]Sum of solo SCRs

XX[3]With profit business consolidated 
variation

XX[2]Non-EEA consolidated variation

XXX X[1]Worldwide consolidated

Groups with “non-
EEA” activities and 
with profit business

Groups wih “non-
EEA” activities

Groups with “with 
profit” businessAll the groups

1. Default method of the directive proposal.
2. Variation of the default method of the directive proposal
3. Variation of the default method of the directive proposal
4. Already calculated with the solo exercise
5. Alternative method of the directive proposal
6. Available independently of QIS 4 exercise
7. Already calculated with the solo exercise
8. Amount of work depends on the stage of the internal model

Explanations:
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The method applies the solo standard SCR formula to the group as if it were a single entity. 

All worldwide (re)insurance undertakings of the group (including any non-EEA (re)insurance

undertaking should be taken into account following a “look-through approach”.

• Capital requirements of other financial sectors will be added without any diversification effect.

• Capital requirements of participations in (re)insurance undertakings with no control relationship
will be added without any diversification effect.

ncpofsWWconsogroup SCRSCRSCRSCR ++=

Default method:

QIS 4 standard model: Groups 
Default method: Accounting consolidation 



32© 2008 KPMG Deutsche Treuhand-Gesellschaft Aktiengesellschaft Wirtschaftsprüfungsgesellschaft, deutsches Mitgliedsunternehmen von KPMG International, 
einer Genossenschaft schweizerischen Rechts. Alle Rechte vorbehalten. KPMG und das KPMG-Logo sind eingetragene Markenzeichen von KPMG International.

SCRgroup

SCREEAconso SCRWP1 SCRWP2 SCRot

SCRnon-EEA SCRofs SCRncp

= including adjustment for the risk absorbing effect of future profit sharing

• Variation 1: without worldwide diversification benefit

• Variation 2: without diversification benefits arising from with-profit business (only EEA)

SCRgroup

SCREEAconso SCRnon_EEA1 SCRnon_EEA2 SCRot

SCRofs SCRncp

QIS 4 standard model: Groups 
Variations of the accounting consolidation-based method 
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• Intention: Get some information about diversification effects if comparing with the default method. 

• The required capital is calculated as the sum of each individual SCR and adding the capital 
requirements CR of other entities where a SCR cannot be calculated (e.g. non EEA, other sectors)

• Effort: Distinguish between intra-group effects and diversification => solo-adjusted SCR have to be determined

• The solo-adjusted SCR is calculated as the SCR at each solo entity level with elimination of intra-group transactions.

• This yields:

• For the solo-adjusted SCR the market and counterparty default risk adjustment has to be calculated as:

• SCR mkt:
Intra-group transactions will not be affected by the prescribed shocks in a scenario based approach.

• SCR def:
Default risk of intra-group cedants should be taken to be equal to zero.

• Intention: Get some information about diversification effects if comparing with the default method. 

• The required capital is calculated as the sum of each individual SCR and adding the capital 
requirements CR of other entities where a SCR cannot be calculated (e.g. non EEA, other sectors)

• Effort: Distinguish between intra-group effects and diversification => solo-adjusted SCR have to be determined

• The solo-adjusted SCR is calculated as the SCR at each solo entity level with elimination of intra-group transactions.

• This yields:

• For the solo-adjusted SCR the market and counterparty default risk adjustment has to be calculated as:

• SCR mkt:
Intra-group transactions will not be affected by the prescribed shocks in a scenario based approach.

• SCR def:
Default risk of intra-group cedants should be taken to be equal to zero.

Calculation

otadjustedsologroup CRSCRSCR += −

QIS 4 standard model: Groups 
Alternative Method: Deduction and aggregation method
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Own funds
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Definition and classification of own funds:

Tier 1: highest creditworthiness
Tier 2: can absorb losses to a certain extent
Tier 3: can absorb losses in certain circumstances

For covering the SCR all three classes of own funds are suitable. 

The MCR can only be covered by tier 1 and non-conditional tier 2 elements.

The classification of own funds into the different tiers are mainly based on principles:

QIS 4 standard model: Own funds 
Introduction 
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QIS 4 standard model: Own funds 
Principles 

... In case of a liquidation the creditor do not receive a payment unless all other liabilities including liabilities 
from (re)insurance have been complied with.

... The element is available or callable on demand to absorb losses in a going concern context.

...

...

There are no encumbrances on the element.

... There are no requirements and no incentives to redeem the nominal amount of the element

subordination of total 
amount on
winding-up

full loss-absorbency
in going concern

absence of
encumbrances

free from requirements
/ incentives to redeem
the nominal amount

... There no mandatory fixed charges on the element.absence of mandatory 
fixed charges

1.

2.

4.

5.

6.

undated or of 
sufficient duration

(perpetuality)

The element has no prescribed duration or has a sufficient duration compared with the duration of the 
(re)insurance liabilities.

3.
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• Paid up and called up common equity (common share capital, initial fund) with redemption subject to 
prior supervisory approval.

• Reserves available to absorb losses (retained earnings, share premium account, surplus funds, revaluation 
reserves)

• Excess of assets over liabilities, determined in accordance with QIS 4 valuation principles
• Subordinated mutual member accounts.

• Hybrid capital instruments and subordinated liabilities with tier-1 quality, i.e. when based on the principles:

- are fulfilled and          - are fulfilled with a considerable amount

QIS 4 standard model: Own funds 
Tier 1

1. 6.3.2.
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• Hybrid capital instruments and subordinated liabilities with tier-2 quality, i.e. when based on the principles:

- is fulfilled and  

- - are fulfilled with a considerable amount

• Special requirements on duration and interest step-up (timing and amount) must be fulfilled.

• Cumulative perpetual preference shares.

• Unpaid common shares and unpaid initial funds.

• Unpaid and callable hybrid capital instruments eligible for inclusion in tier 1.

QIS 4 standard model: Own funds 
Tier 2

1.

6.3.
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• Assets less liabilities and subordinated debt not meeting characteristics of tier 1 or 2 but full subordination
on winding up.

• Hybrid capital instruments or subordinated liabilities that have a minimum maturity less than 5 years from the 
issue date.

• Unpaid cumulative preference shares.

• Unpaid and callable hybrid capital instruments eligible for inclusion in tier 2 or tier 3.

• Letters of credit and guarantees not eligible for inclusion in tier 2.

QIS 4 standard model: Own funds 
Tier 3


