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Preface

The Solvency II Framework came into effect on 1st January 2016. The scope of the
new Act is considerably more wide-ranging and complex than previous legal
structures and is based on three distinct pillars. In this publication, the most impor-
tant Solvency II applications are therefore illustrated pillar by pillar and the consis-
tent data model of the so-called IVW Private Lines applied in order to provide a
comprehensive overview of the regulatory structures and to afford stakeholders a
better understanding of the framework as a whole.

The insurance industry plays a crucial role in both social and economic terms. It
facilitates risk transfer for both companies and individuals, thus creating a more
sustainable future for all of us. In an age marked by a high degree of unpredictability,
be it global warming or emerging technologies, insurance provides a crucial set of
services. Hence, a degree of oversight on the part of the political authorities at both
national and, in this instance, supranational levels is required.

The regulatory regime in place for EU insurers immediately prior to Solvency II
was no longer appropriate for the evolving insurance industry. This led to a major
overhaul project: the design and implementation of a new comprehensive frame-
work known as Solvency II, based on the core Solvency II Directive. This complex
process began a decade ago, and in 2016, Solvency II came into effect across
the EU.

This publication has been developed within a combined teaching and publi-
cation project wherein master students of the Institute of Insurance Studies at the
Cologne University of Applied Sciences (TH Köln) produced written work on
Solvency II. This project was undertaken in collaboration with academics from the
TH Köln and in cooperation with researchers from the University of Limerick. The
project as a whole has been supported by project teams from the TH Köln and the
University of Limerick.

Our aim was both to improve the pedagogical experience of our students and
provide a valuable resource for stakeholders in the insurance industry and those
working in actuarial sciences. The Cologne Institute of Insurance Studies has
extensive experience in book production projects, and on this occasion, this has
been further enhanced by the international cooperation of our colleagues in Ireland.
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Preliminary Remarks

The data model of the non-life insurer “IVW Private Lines” has been created as an
instructive example for a lecture series with respect to financial management as well
as risk management in the insurance industry. From some simple chain ladder
triangles to a complete as well as very complex EXCEL output, the model developed
covers all three Solvency II pillars.

While developing this model, parts of it have been published within the publica-
tion series “Forschung am ivwKöln” (Research at the Cologne Institute of Insurance
Studies, ISSN (online) 2192-8479) on the open access platform Cologne Open
Science (COS) in German language. Those relatively technical COS publications
cover particular aspects as listed in the table below.

Volume Topic Link

06/2015 Key elements of pillar 1, especially
standard formula and partial model.

https://cos.bibl.th-koeln.de/
frontdoor/index/index/docId/65

10/2015 Key elements of pillar 2, especially risk
management & ORSA.

https://cos.bibl.th-koeln.de/
frontdoor/index/index/docId/156

06/2016 Key elements of pillar 3, especially reporting
and process requirements.

https://cos.bibl.th-koeln.de/
frontdoor/index/index/docId/345

07/2016 Additional to pillar 1, required capital
via internal model.

https://cos.bibl.th-koeln.de/
frontdoor/index/index/docId/371

04/2017 Additional to pillar 1, available capital
via market-consistent-embedded value.

https://cos.bibl.th-koeln.de/
frontdoor/index/index/docId/473

The publications listed above have also been used as the basis for several mono-
graphs with respect to financial and risk management in the insurance industry. In
consequence of the original authorship then, many citations with respect to the data
model in this document refer to the original COS publications or to the subsequent
monographs, all of which are in German language.

In this monograph, the data model is treated as a whole for the first time in order
to illustrate the three pillars of Solvency II. This is achieved step by step in a
consistent and not overly technical manner. Nevertheless, working with a data
model necessarily affords some mathematical requirements.
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Fig. 1 Structure of the data model applications

The presentation of the data model in this publication starts with a general
overview on Solvency II together with the introduction of the key elements of the
non-life data model of the so-called IVW Private Lines.

This data model will be illustrated pillar by pillar where Fig. 1 highlights the
interrelations between the chapters and their subsections.

In the introduction, general information with respect to the data model is
presented. In each section, the individual information required will be provided.
However, in some more complex cases, information needed in a section will be
provided in a subsequent section.
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Chapter 1
Introduction

Maria Heep-Altiner, Martin Mullins, Torsten Rohlfs, Svenja Hintzen,
Simon Muders, Barry Sheehan, and Florian Vennemann

Since January 2016, Solvency II has been integrated as the regulatory framework for
the insurance industry with the objective of harmonising European Union
(EU) insurance regulation. This framework has fundamentally reformed EU insur-
ance supervisory law and bears little resemblance to its predecessor, Solvency I. In
addition, the Solvency II regulations particularly value the functionality of com-
panies’ governance and risk management systems in order to guarantee an effective
and efficient control of the companies’ risks.

Among other reasons, the increased complexity of the new system resulted in a
long development and implementation period. Although the Solvency II Directive as
the underlying reference framework was originally published in 2009, its fulfilment
in EU-Member States could only be completed in January 2016 because the Sol-
vency II framework had to be modified for several times.

There have been various reasons for the introduction of Solvency II. Besides a
significant increase of risks an insurer must manage (e.g. accumulated losses through
natural catastrophes and volatile capital markets), the protection of the insured is the
primary objective of the new framework (Doff 2016, pp. 587–607).
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1.1 Basic Information with Respect to Solvency II

As an EU-wide regulatory framework, Solvency II must be seen within the general
context of financial legislation. Hence, Solvency II has been implemented in a
so-called Lamfalussy process1 based on defined levels. Regarding Solvency II, for
example, the German supervisory authority has clarified the levels as follows (BaFin
b, p. 1):

Level 1 Solvency II Directive
as a fundamental basis of the Solvency II regulation

Level 2 Delegated Act
adopted by the Commission as directly applicable law

Level 2.5 Binding Technical Standards
developed by EIOPA and issued by the Commission

Level 3 Supervisory Guidelines and Recommendations
for efficient supervisory practices and consistent application

The concept of Solvency II is based on three pillars, covering specific fields of
regulations on a quantitative as well as a qualitative level where this structure is
illustrated in Fig. 1.1.

Available Capital
• FV Approach, e. g. 

Technical Provisions 
• S II Balance Sheet 
• Available Own Funds

Capital Requirements
• SCR and MCR via 

Standard Formula, 
Partial or Internal Model

• Eligible Own Funds

Pillar 1
Quantitative 

Requirements

Governance & RM System
• Governance
• Adequate Risk 

Management Process
• ORSA Process

Supervisory Review
• Review  Process
• Capital Add-On
• Prohibition of Business 

Activity

Pillar 2
Qualitative 

Requirements

Qualitative Requirements
• SFCR and RSR
• ORSA Report
• Partly Public (e. g.  for 

Investors & Analysts)

Quantitative Requirements
• Quantitative Reporting 

Templates (QRT)
• Partly Public (e. g.  for 

Investors & Analysts)

Pillar 3
Transparency & 

Disclosure

Solvency II Framework

Based on Data & Processes

Fig. 1.1 Overview of the three Solvency II pillars

1Approach used to accelerate the development of EU-wide financial legislation.

2 M. Heep-Altiner et al.



In the following, the key elements of the three pillars are described with the aim to
provide a basic understanding of the most important aspects of Solvency II and its
requirements. Each pillar will be illustrated in more detail within the subsequent
chapters using the non-life data model, introduced at the end of this chapter.
Furthermore, according to the overview above, data and processes are established
for the three Solvency II pillars.

1.1.1 Summary of Pillar One

The first Solvency II pillar specifies the quantitative requirements a European
insurance company must meet, combining three numerical exercises; establishment
of the economic balance sheet, calculation of the solvency capital requirements, and
the subsequent determination of the own funds. All quantifiable risks should be
covered by the Solvency II capital requirements and compared with the econom-
ically available capital (Heep-Altiner et al. 2015, p. 208).

1.1.1.1 Available Capital

Regarding the valuation of the available capital, Solvency II utilises the
so-called fair value approach as a market price-based concept (Directive 2009/
138/EC, art. 75).

Fair Value Approach

The International Financial Reporting Standards (IFRS) define the fair value (FV) as:

The price that would be received to sell an asset or paid to transfer a liability in an orderly
transaction between market participants at the measurement date (IFRS 13.9).

In the case of deep and liquid markets, e.g. markets with a sufficient number of
transactions and transaction volumes, fair value can be determined directly by using
existing market prices. It is also possible to derive the fair value indirectly from a
reference portfolio, using market prices of suitable markets (mark-to-market).
However, if a direct or indirect derivation from existing market prices is not possible,
the fair value must be determined by using an adequate model (mark-to-model)
(Heep-Altiner et al. 2016, p. 8).

Figure 1.2 highlights the main aspects and the differences between the valuation
methods within the two approaches.

In the context of Solvency II, regarding the fair value (FV) valuation, a hierarchy
of input factors can be defined as follows (Heep-Altiner et al. 2017, p. 5):

• Directly observable market values (level 1)
• Derivable market values from reference portfolios (level 2)
• Estimated model values (level 3)
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