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rs Although very different in many ways, Germany and the UK are two of

the most important motor insurance markets in Europe. Standard covers,
legal provisions and rating criteria are just some examples of areas where
they diverge. The first article attempts to describe these two markets by
examining what they have in common and what distinguishes them. 

In contrast to European practice, some US and Canadian states have strict
no-fault systems quite distinct from European liability systems. A key
characteristic of these systems is, for example, obligatory first-party insur-
ance against bodily injury. The background and special features of no-fault
systems are discussed in the second article. 

Due to long-tail problems, the accident-year result in motor liability insur-
ance (as in all liability classes of business) can only be determined long
after the policy has been written. Munich Re has therefore developed a
special tool (ANJAPRO) for its cedants that is used for accident-year prog-
nosis and statistically checking loss reserves. The third article describes
the functionalities and uses of ANJAPRO. 

The worldwide increase in extreme climate-related events shows that
climate change is now more than a buzzword. Global warming and the
increase in humidity is likely to lead to a higher incidence of thunder-
storms and hail events. The final contribution provides an overview of
these developments and anticipates the impact on motor insurance. 

Please contact Michael Neeb (tel. +49(0)89/3891-4133, e-mail
mneeb@munichre.com) if you have any questions or suggestions. We
welcome the submission of any articles you may wish to publish in 
K forum.

A publication 
of the Munich Reinsurance Company
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Within Europe, both the German and the UK motor
insurance markets would be considered highly
developed. Both are of a significant size and make
an important contribution to overall insurance
income in their respective insurance markets.
Against this background, it is perhaps to be expect-
ed that market practice and operation will be simi-
lar. Surprisingly, this is not the case and indeed a
large number of differences exist. This article
explores a number of these.

Statutory basis

Motor third-party insurance as compulsory insur-
ance is largely determined by the statutory provi-
sions in force. German motor third-party insurance
is laid down in the Pflichtversicherungsgesetz
(obligatory insurance law). In the UK, the Road
Traffic Acts perform a similar function.

Acceptance obligation in Germany only
To ensure all policyholders have the prescribed
statutory insurance, the German obligatory insur-
ance law has made it compulsory for the insurer to
accept cover. Although this is restricted to motor
third-party insurance (minimum sums insured), it
nevertheless curtails the risk selection options
open to motor third-party insurers in Germany.
Unlike their British counterparts, they cannot
choose to decline cover for new drivers despite the
fact that, in Germany too, they as a group have a
poor loss record (even though at 18 the minimum
driving age is higher). In the UK, the relatively few
specialist insurers who quote for such risks can
therefore demand a comparatively high premium. 

Policy renewal
Germany’s obligatory insurance law also stipulates
that the motor third-party policy is renewed for a
further year unless terminated by one of the con-
tracting parties. In the UK, on the other hand, the
policy lapses if the insured does not express an
intent to renew. The practice of automatic renewal
which applies in Germany means policies some-
times remain on the books for a very long time, 
at the conditions which applied at inception.1

Consequently, motor business is spread over a
number of rating generations, thereby putting
company IT systems under enormous pressure,
since they have to be capable of processing all of
them.

Unlike conditions, premiums in Germany can be
adjusted annually. In addition to rating level
changes, annual adjustments are made to type,
regional and no-claims categories (usually on the
basis of Association recommendations). To avoid
being subjected to the considerable technical effort
involved more than once a year, insurers try to
agree a standard main renewal date (1 January)
with policyholders (over 85–90% of the policies).
Hence, whereas in the UK a new policy which com-
mences on 4 May would be in force until 3 May of
the following year, in Germany it would only run
until 31 December, at which point it would be
renewed for a year.

As a consequence, people in Germany tend to
change insurer in the period between October and
December, normally giving notice to take effect as
of 1 January. The 1 January premium adjustment 
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1 Thus, German motor insurers often continue to apply the so-called “kW” rate to more than 3% of risks, although this cover has not
been on offer since mid-1996.



has far-reaching impact. If the increases prove to
be inadequate, the insurer is unable to rectify the
situation for a major part of its business until the
subsequent renewal. By contrast, a British insurer
could theoretically continue putting up the rates
(for new and renewal business) on a weekly basis.
Since the business is more evenly distributed over
the year as a whole, an incorrect decision does not
have the same profound effect as in Germany.

In addition, automatic renewal means a compara-
tively large number of insureds stay with a particu-
lar company whilst in the UK it is more common
for people to change insurer. However, partly as a
result of critical reports in the press, there has
been an increasing tendency in the past few years
for people in Germany to also switch insurers.

Role of the national associations
The national associations, the ABI (Association of
British Insurers) and GDV (Gesamtverband der
deutschen Versicherungswirtschaft) represent the
interests of the insurers in their dealings with
politicians and supervisory authorities and pro-
duce market statistics. The GDV also conducts sur-
veys into various rating features (regional and type
categories, “bonus/malus” merit-rating system)
and makes non-binding recommendations on rates
and conditions.

Vehicle licensing
In both countries, proof of insurance is required for
issue of a vehicle licence. However, in Germany
there is far closer liaison between licensing author-
ity and motor liability insurers. The motor third-
party insurer has a duty to advise the authority of
those cases where there is no (longer) motor third-
party cover. The licensing authority then advises
the police who ensure the vehicle in question is
laid up. This doubtless explains why the number of
uninsured vehicles is very low in Germany (less
than 1%). By contrast the figure for the UK, where
no similar system exists, is around 5%.

Early deregulation in the UK
A significant difference between the German and
British markets is due to the timing of deregula-
tion. Whereas this occurred in 1968 in the case of
the UK, in Germany motor third-party insurance
was not deregulated until 1994 (as the result of an
EU directive). Until then, motor third-party rates
had been approved by the supervisory authority.
Motor own damage insurance had been deregulat-
ed some time previously but, despite that, here too
competition increased considerably from the mid-
1990s onwards. This is also reflected in the under-
writing results of the two markets (see chart).
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Fig. 1: Motor insurance technical results in Germany and the UK
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Whilst the market was regulated (until the mid-
1990s) the fluctuations in Germany were less pro-
nounced than those of the UK. The losses observed
in some years resulted from unforeseen burdens
(e.g. the hail in Munich in 1984 and vehicle thefts
at the beginning of the 1990s). On the other hand,
the poor results from 1996 onwards can be attrib-
uted to increased competition which led to rates
being pitched too low. The peaks and troughs of
the UK market, on the other hand, simply reflect
periods of intense competition, succeeded by rate
increases. 

Policy cover

Motor insurance cover is similar in most European
countries. Usually accidental damage cover
(“Kasko”) is provided separately from the liability
element. There is also normally the possibility of
purchasing limited AD cover (“Teilkasko”) or per-
sonal accident cover for passengers. Usually, there
is one standard policy and the wording stipulates
which sections apply. This is the basic structure in
Germany. 

In the UK, however, there is a different approach
which takes the form of “package cover”. Hence,
one policy provides all the cover, the typical
options being comprehensive, third-party fire and
theft or third-party only. This naturally affects the
rating, insurers in the UK usually assessing and
fixing their premiums according to the cover
chosen. As might be expected, in Germany, there
is a separate rating structure for the liability and
AD elements.

Comprehensive cover
Broadly, a comprehensive policy in the UK is simi-
lar to the combination of a full AD and liability pol-
icy in Germany. However, even in this respect there
are differences, as the UK policy incorporates extra
elements of cover not normally found in the Ger-
man AD policy. These include, for example, limited
PA cover and cover for clothing and personal
effects. In addition, in the UK cover is generally
provided for all perils but in Germany they are
specified. Hence, earthquake damage (not speci-
fied) would not be covered.

Third-party, fire and theft
The restricted AD cover in combination with liabili-
ty is perhaps similar to the TPF&T policy in the UK.
However, the cover under the German policy is
wider, including in addition to fire and theft, glass,
natural perils and collision with animals.
Furthermore, in Germany damage caused by a
native species of marten which gnaws at brake
cables is included. 

Sums insured
Sums insured are a topical issue and here another
difference persists. German law requires a mini-
mum amount of €2.5m per injured person (€7.5m
for bodily injury claims in total) and €500,000 for
material damage claims. Despite the absence of a
legal obligation, unlimited cover (with a sublimit of
€8m per injured person) was the market standard
in Germany until last year. This cover is no longer
offered – at the reinsurers’ instigation. It has been
replaced by a €50m blanket cover. 

In the UK, whilst it is legally possible to limit the
cover for material damage, bodily injury claims
require unlimited cover under the RTA. Until last
year, market practice for private motor business
was to provide unlimited cover for material dam-
age too, but recently a limit of £20m was intro-
duced.2

Foreign travel
In the UK, most insurers now offer a free green
card, but it is still often of limited duration. In
Germany, on the other hand, travel in Europe is
relatively unrestricted since the geographical area
of the policy is “Europe”. 

Added benefits for overseas travel also differ.
Whereas UK insurers often include a Spanish bail
bond, a document which can be used to prevent
the insured vehicles being impounded, their
German counterparts evidently feel this is un-
necessary. German insurers do, however, some-
times offer a so-called Majorca policy as an added
benefit for drivers who hire a car while abroad on
holiday. This basically increases the hire vehicle
insurance cover to that of the insured’s German
policy. 

6
2 For commercial business, material damage cover has been restricted to £5m for a number of years.  
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Different rating techniques

Age of driver
In considering how premiums are calculated, there
are a host of differences between Germany and the
UK. At the heart of many of these is the fact that
the UK rate applies to the driver, while in Germany
rating and cover are based on the car (irrespective
of driver). Driver age is of fundamental importance
in the UK but less so in Germany, where the terms
applied to young male drivers, for example, would
be nowhere near as severe as the multiple hundred
percentage typically applied in the UK. Overall, the
differences in premium level are less marked than
in the UK. 

Looking at German insurers’ age claims statistics,
there is a curious peak for drivers around the age
of 40 caused by the practice of “fronting” (young
drivers’ use of their parents’ cars). This used to
exist in the UK, but has largely disappeared now
that insurers base their rates on the age of the
main user and/or the age of the youngest driver.

No claims discount 
The German “bonus/malus” system is more
complex than the no claims discount of the UK.
Perhaps this also in some respects deals with the
young driver issue, as the “bonus/malus” can typ-
ically range from a loading of 150% to a discount
of 70%. The German system usually has about 30
different categories. 

The UK system generally offers a no claims dis-
count of between 0% and 65% (usually comprising
between 5 and 9 stages). Individual stages vary
from insurer to insurer. Accidents are usually sub-
ject to a separate loading, sometimes in conjunc-
tion with a loading for an associated traffic offence. 

“Lifestyle” rating in the UK
The German market for third-party cover was
deregulated only in 1994 and it may be partly in
consequence of this that generally fewer rating
factors are used. In particular, “lifestyle” has not
yet started to influence the rating. Hence factors
such as marital status and even smoking can influ-
ence the premium in the UK, but would not nor-
mally be considered in Germany.

Age of vehicle
Another important factor, vehicle age, is used in
very different ways in both countries. In the UK the
actual age of a vehicle is taken into account, lead-
ing to annual premium changes. With increasing
vehicle age the premium decreases. For example,
for a ten-year-old vehicle, a driver could expect a
discount of at least 40% from a comprehensive
premium. 

In Germany, however, statistics have proved that
the “age of the vehicle at the time of purchase” is
more significant than actual vehicle age. Drivers
who buy an old car tend to be a worse risk than
those who keep their car for a very long time. This
is taken into account in the rating process. In par-
ticular new cars in Germany (where the actual
vehicle age is equal to the vehicle age at the time
of purchase) enjoy a discount whereas in the UK
they are subject to a loading. Both rating mech-
anisms are based on statistics but they may reflect
the other factors used. For example, the German
experience may result from the fact that fewer
young drivers have new cars.

7
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Type of car
While car group ratings are used in both countries,
there are differences in the way they are compiled.
In Germany, recommendations are made by the
GDV, based on market statistics and actuarial
methods (for motor third-party, full and partial AD
covers respectively). Hence, insurers generally
follow them. In the UK, however, there is no com-
parable pooling of statistics. There are industry
recommendations, but these are derived from a
formula which takes account of a number of fac-
tors, including value, performance and security.
When insurers produce their own statistics based
on actual experience, they often differ from the
ones arrived at “theoretically”. Consequently, it is
fairly common for insurers to deviate from industry
recommendations for certain vehicles. 

Another minor difference is that while UK insurers
typically apply a left-hand-drive loading, right-
hand-drive vehicles are not similarly penalised by
German insurers!

Renewal “generations”
The different renewal procedures and “generations”
lead to another notable difference. Not only do the
different generations have different covers, they
also have different ratings. Hence, it is not uncom-
mon for a German insurer to maintain ten or more
different sets of rating tables (for private cars
alone). In the UK, there may be different policy
types or levels of cover which also carry different
ratings. However, there are usually fewer than in
Germany. They reflect the current practice or tar-
gets of the insurer and usually apply to both new
and renewal business. A key difference is that, in
the UK, at each renewal the cover is converted to
the most recent version. This is not the case in
Germany.

Loss settlement

Direct actions
In Germany, the obligatory insurance law confers
the right to claim directly against the liability in-
surer. This means the policyholder and the motor
third-party insurer are jointly liable for losses. A
claimant can claim or bring proceedings against an
insurer directly. The UK system has no such provi-
sion for direct action and any proceedings have to
be instigated against the driver. In practice the dif-
ference is probably minimal. Once the fifth motor
third-party liability directive, currently being draft-
ed, has been implemented, the UK will also be
obliged to introduce direct action.

Compensation for damages 
Similar rules apply in both countries to compensa-
tion for bodily injury claims. In the UK, however,
compensation for pain and suffering and loss of
earnings takes the form of lump sum payments,
whereas in Germany life annuities are the norm. 

Repair costs in the UK are nearly always reim-
bursed only after the vehicle has been repaired. An
estimate of the cost is not sufficient. This is usually
handled through direct contact with the repairers. 

Claims figures 
Loss data such as claims frequency are not compar-
able for the two countries because of the different
cover concepts (motor third-party liability and
motor own damage as opposed to comprehensive
cover). In the UK, events caused by natural haz-
ards, in particular hail, are less prevalent than in
Germany.3 On the other hand, given the UK’s insu-
lar status, the number of theft cases is surprisingly
high.

8
3 In the 1990s especially, there was a noticeable increase in the number of loss payments attributable to natural hazards in Germany.
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Sales channels 

In this area of the business, there are perhaps
fewer differences. For example, direct players, bro-
kers, tied agents, mutuals and internet specialists
exist in both markets. However, the overall make-
up is quite different. Direct players are believed to
have a market share in excess of 35% in UK pri-
vate motor business, while in Germany, the pro-
portion would be under 10%. In contrast, tied
agents are a major source of business in Germany
but relatively scarce in the UK. Internet sales are
proving successful in the UK, and direct writers in
particular now obtain a large proportion of their
business in this way. In Germany, this develop-
ment is still in its infancy. Part-time agents still
exist in Germany and there are few insurers
specialising in non-standard business. 

Of course, Lloyd’s is unique to the UK, while
Germany still has several regional players, col-
lectively known as the “Öffentliche Versicherer”.

However, whilst supermarkets in Germany do not
as yet sell motor insurance, it is now possible to
purchase a policy over the counter at a certain
well-known chain of coffee houses ... Who knows,
in a few hundred years, the German equivalent of
Lloyd’s may exist! 

9
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This paper offers a brief overview of no-fault auto-
mobile coverage. No-fault is a system for compen-
sating the victims of automobile accidents which
offers an alternative to a liability based regime.
No-fault schemes come in several versions but
have two common features. These are: 1) compul-
sory first party insurance for personal injury and 2)
restrictions on the right to sue for auto accidents. 

Why no-fault?

In the United States, a segment of the population
was not protected by either state or private med-
ical care programmes (still the case today). As a
result, in the event of injuries sustained in an auto-
mobile accident, insureds could find themselves in
real financial difficulty. This problem was further
exacerbated in some states by low third-party lim-
its, contingent lawyer’s fees and no contributory
negligence laws. This prompted the experiments
with no-fault systems so accident victims could
have quick access to financial assistance without
regard to fault. Systems were developed in which
suits were banned unless the injuries were such
that they fit a very precise medical description. If
an injury did not meet this description or thresh-
old, then certain benefits like medical expenses,
and lost wages were claimed from the insured’s
own carrier. 

These systems evolved into “threshold” plans with
general descriptions of injuries that could be sued
for and, if the injuries fell short of that description,
then only accident benefits were paid. 

What is no-fault?

No-fault means that your own insurance company
compensates you in the event of an auto accident
no matter who caused it. As mentioned above this
is quite an alternative to the traditional tort system.
In the tort system, the party who is judged to be at
fault is required to compensate the victims of the
accident. The idea behind a no-fault system is to
keep small claims from being brought to court i.e.
keeping costs down. To achieve this, no-fault
restricts the injured person’s right to sue the negli-
gent driver in those cases where the loss is below
a certain threshold. Typically there are two types 
of thresholds: monetary thresholds and verbal
thresholds. A monetary threshold specifies a sum
of money that a claim must reach before the
injured person regains the ability to sue. A verbal
threshold means a claim is capable of being
brought to court and qualifies for tort if the injury
satisfies a verbal definition of severity. For ex-
ample, in Ontario, Canada, the verbal threshold is
expressed as:

1  died, or 
2  sustained serious disfigurement, or
3 serious impairment of a physical, mental or 

psychological function.

Verbal no-fault thresholds are considered to be
more restrictive than monetary thresholds. 
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Below are listed states in the United States with
monetary thresholds, just to illustrate the variance
that exists (figures in US$).

Colorado 500 Massachusetts 2,000

Connecticut 400 Minnesota 4,000

Georgia 500 New Jersey 1,700

Hawaii 6,000 North Dakota 2,500

Kansas 2,000 Utah 3,000

Kentucky 1,000

Verbal thresholds are in force in Florida, Michigan
and New York in the United States and in Ontario,
Canada. 

Evolution of no-fault systems

No-fault coverage has existed in Canada since the
late 1940s when medical expense cover was initial-
ly introduced as an optional coverage under the
standard automobile policy. At that time, the sys-
tem provided modest amounts on a no-fault basis
for medical expenses for the driver and passen-
gers injured in an automobile accident.

In the 1960s, accident benefits with higher limits
and more coverage were developed and became a
part of the automobile policy. As a consequence,
accident benefits coverage was available immedi-
ately to injured persons who retained the right to
sue to recover damages from at-fault third parties
for serious injuries.

In response to rising premiums and consumer out-
rage, the first jurisdiction in North America to elim-
inate suits for injury was the Province of Quebec in
Canada. In 1978 the Provincial Government took
over the injury portion of automobile insurance.
The Automobile Insurance Act created the Societe
de l’assurance automobile du Quebec (the Quebec
Automobile Insurance Corporation). This body was
entrusted with the administration of the bodily
injury compensation plan. A schedule of benefits
for all citizens of Quebec injured in automobile
accidents was created. This schedule supersedes
all rights of recourse and rights of action of any-
one by reason of bodily injury caused by an auto-

mobile and no action is admitted before any court
unless the accident occurs outside Quebec. This is
considered a pure no-fault system.

In 1990, in Ontario, Canada enacted the Ontario
Motorist Protection Plan (OMPP). This system was
based on the no-fault system used in the State of
Michigan. Once again this was the response to
spiralling insurance premiums for automobile in-
surance and a very unhappy electorate. It created 
a verbal threshold no-fault plan. Injured parties could
only recover the benefits specified in the “No-fault
Benefits Schedule” from their own insurer. They
could not sue the at-fault third party motorist
unless a threshold or defined severity of injury was
met. This definition was described earlier. 

No-fault not no blame

The Fault Chart in Quebec and the Fault Rules in
Ontario have the force of law. Insurers rely on
these rules to establish “chargeability” for insur-
ance premiums. No-fault does not mean there is
no blame as regards your driving record and the
premium your insurer is able to charge you. If you
are involved in accidents for which you are respon-
sible or partially responsible, based on the Fault
Rules, your premium and driving record will reflect
this reality. Once again no-fault does not mean no
blame. 

No-fault concepts need to be looked at from two
angles: vehicle damage as well as injuries. No-fault
concepts for vehicle damage have been around for
a long time. British insurers were the first to apply
no-fault concepts for vehicle damage by implement-
ing “knock-for-knock” agreements. Each insurer
paid its own insured and did not pursue sub-
rogation. Money was saved on investigation costs
spent to establish fault and costly litigation
between insurers. 

“Knock-for-knock” paved the way for Direct
Compensation concepts like we see in Ontario and
Quebec. Direct Compensation Property Damage is
not a no-fault cover. It is a type of inverse liability
subject to payment only if the insured is not at
fault. If you are involved in an accident that clearly
(again based on the fault chart or rules) was not
your fault and your vehicle is damaged, the Direct 
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Compensation Agreement portion of your policy
will respond to the damage and your driving
record and premium will not be adversely affected.
If, however, the accident is clearly your fault, then
the collision or all-perils portion of the policy will
respond and your driving record and premium will
reflect your blame. 

Pros and cons

Conventional wisdom has it that under no-fault
systems, insureds pay lower automobile insurance
premiums, collect claims payments faster, and
spend less time using the legal system. For this,
they give up the right to sue and the ability to col-
lect payments for pain and suffering. No-fault only
pays direct economic losses such as hospital bills,
lost wages and so on. It does not compensate vic-
tims for their pain and suffering. However, for the
most serious accidents, victims threshold systems
allow insureds to regain their tort rights and there-
fore the ability to sue the negligent party for pain
and suffering. This is not the case for pure no-fault
systems. 

To summarise, no-fault is supposed to control
automobile insurance costs and improve the effi-
ciency and the timeline for compensating the vic-
tims of automobile accidents. Critics view this as a
“meat chart” approach but proponents argue it
reduces costs and returns more premium dollars
to insureds. The reality is probably somewhere in
between. 

12
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Munich Re developed ANJAPRO (a conflation of
Anfalljahrprognose, the German term for accident-
year prognosis) back in 1996. ANJAPRO is a tool
designed to perform statistical checks on loss
reserves and to analyse the profitability of liability
and motor third-party insurance portfolios. As a
service product, ANJAPRO is distributed free of
charge to Munich Re clients and is intended pri-
marily for use by actuarial staff and reinsurance,
accounting, and controlling departments. The
algorithms used are based for the most part on
methods developed by the Munich Re Group.

Version 2 of the tool, available since June 2001,
implements many suggestions made by Munich Re
clients. For example, additional input options give
users even greater flexibility in projecting loss
experience. This version reflects the special
emphasis placed on ease of use and convenience,
offering numerous possibilities for displaying input
and output data in graphs. Any tables displayed in
the tool can be exported to EXCEL for further pro-
cessing. ANJAPRO also supports users by provid-
ing detailed user documentation, online help, and
exhaustive documentation of the mathematical
methods used.

Due to ANJAPRO’s positive reception in German-
speaking markets, an English interface for Version
2 was completed in April 2002 for Munich Re’s
international clients. Since March 2003, ANJAPRO 

has also been available on Munich Re’s extranet at
(https://connect.munichre.com, in the “Casualty”
area under “Underwriting >> Tools >> Profitability
Analysis Tool >> ANJAPRO”). This site also offers
pdf files of the user documentation for down-
loading.

ANJAPRO functions

As mentioned above, ANJAPRO stands for Anfall-
jahrprognose (accident-year prognosis). As its
name suggests, its purpose is to make an ultimate-
loss prognosis for a given accident year based on
a run-off triangle of paid or incurred losses. Here,
an incurred loss is understood to be all the losses
paid up to the present point in time, plus the exist-
ing case reserves. In preparing a prognosis, you
can choose between the multiplicative method
(chain-ladder method) and the additive method.
Both methods yield both an ultimate-loss estimate
for the accident year in question and a measure of
the uncertainty entailed in the prognosis. 

The projected loss figures can then be used as a
basis for checking the existing reserves and pro-
jecting the profitability of individual accident years.
ANJAPRO also provides the option of simulating a
hypothetical accident year.

13

ANJAPRO – A Munich Re
service product for statistically
checking loss reserves
Dr. Helmut Valenta and Michael Neeb
Munich Re



3 | Dr. Helmut Valenta and Michael Neeb K Forum

This document describes the functions offered by
ANJAPRO, using an example that is delivered
together with the program.

Loss prognosis
Loss projections are based on run-off triangles of
paid or incurred losses. The example provided with
program discusses the following run-off triangle of
cumulative paid losses for the accident years 1995
to 2002 (Fig. 1).

Each line of a run-off triangle represents an acci-
dent year, while each column represents a devel-
opment year. For example, for the most recent
accident year 2002, an amount of 54,374 had been
paid by the end of 2002, i.e. up to the end of the
first development year. For the earliest accident
year, 1995, loss information is available for the
years 1995 to 2002, i.e. for a total of eight develop-
ment years. At the end of the year 2002, the tri-
angle shows a cumulative total of 85,193.

As was mentioned above, you can choose between
a multiplicative and an additive method of projec-
tion. The multiplicative method assumes that, from
one development year to the next, the cumulative
loss will increase by a certain factor that is inde-
pendent of the development year. The additive
method is based on the assumption that the incre-
ment in the loss ratio from one development year
to the next will remain approximately the same for
each accident year. 

To help you choose the more suitable projection
method (additive or multiplicative), ANJAPRO
offers graphs of the loss ratios and of the logarith-
mised loss amounts. For our example, these
graphs are shown in Fig. 2.

If the curves in the loss-ratio graph are approxi-
mately parallel, it means that for each accident
year, the loss ratios increase by approximately the
same amount from one development year to the
next. In this situation, it is suitable to use the addi-
tive method. 

14
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If, on the other hand, the curves are approximately
parallel in the loss-amounts graph, it means that
the logarithms of the loss amounts increase by
approximately the same amount. In other words,
the non-logarithmised cumulative losses are multi-
plied by approximately the same factor, which is
the principle of the multiplicative method (chain-
ladder method).

In this example, both the additive method and the
multiplicative method are suitable for prognosis. 

Practice shows that it is not always clear which of
the prognostic methods is more appropriate.
Particularly if the data is very irregular, it may be
difficult to decide which method to use. In such
cases, it may make sense, for example, to delete
older, irregular accident years if the remaining
accident years then yield a more regular curve.
ANJAPRO lets you specify which accident and
calendar years are to be used in determining the
parameters for calculation.

Version 2 offers users enhanced options for adjust-
ing projections. For example, by specifying a tail
factor or tail increment ratio, you can extend the
projection beyond the last known development
year.

15
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Fig. 3 shows the result of multiplicative projection
of the example’s run-off triangle in both tabular
and graphic form. 

For accident year 2002, for example, the cumula-
tive loss is expected to total 75,481 after three
years and 81,649 after eight years. Because a tail
factor was entered, the projection is extended
beyond the eighth development year and yields a
somewhat higher ultimate loss of 82,547. The s.e.
(standard error) column shows the standard error
of each ultimate loss, which is a measure of the
projection’s uncertainty. If the method selected is
appropriate for the data, deviation of more than
two standard errors upward or downward is
improbable.

ANJAPRO can be used to make projections based
on incurred-loss data in much the same way as for
paid-loss data. 

Checking reserves 
Projected paid losses can be used as a basis for
conducting statistical checks on existing reserves.
Fig. 4 shows the result of such a reserve check for
our example.

Here, the nominal projected reserve and the
reserve discounted to the end of the current calen-
dar year are compared with the current reserve.
For accident year 1997, for example, there are still
reserves of 8,115 available. From the loss projec-
tion, ANJAPRO calculates a range from 2,158 to
3,276 for the nominal reserve and a range from
2,000 to 3,061 for the discounted reserve.
Specifically, this means that the reserves for acci-
dent year 1997 are more than sufficient. This view
is supplemented by a graph in the lower frame. 
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Profitability
ANJAPRO also offers the option of considering the
profitability of an accident year in the form of a
discounted operating result. This is understood to
be the difference between “income” and “ex-
penses”, where the income consists of the net
premiums plus interest to the end of the first
development year, and the expenses consist of 
the loss payments discounted to that time. As in
the case of the reserve, ANJAPRO specifies a 
probable range for the result. 

17
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The discounted operating result for our example is
shown in Fig. 5.

From the example, it is clear that the range for the
operating result is greater, the less information
there is available (i.e. the more recent the accident
year is). 

Simulation
In addition to the other functions and data,
ANJAPRO provides the option of simulating the
loss experience for an accident year and estimat-
ing its profitability. Here, you can either use the
payment pattern from the loss projection to dis-
count the paid losses or enter a pattern of your
choice.

Conclusion 

ANJAPRO is an easy-to-use tool for monitoring
reserves in long-tail lines such as motor third-
party. It can be used to project accident-year
results, perform statistical checks on loss reserves,
and analyse the profitability of insurance port-
folios. To make data and results more easily com-
prehensible, ANJAPRO offers numerous graphical
options. The methods used are based on statistical
models and indicate the degree of uncertainty
involved in each estimate. Users need only a basic
understanding of these methods to use the pro-
gram and require no in-depth actuarial knowledge. 

Should you have any questions regarding
ANJAPRO or be interested in the program itself,
please contact Dr. Helmut Valenta, business unit
CUGC5.1, 80791 Munich, Tel. +49(0)89/3891-5600,
or send an e-mail to anjapro@munichre.com.
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We have all seen TV pictures of the havoc caused
by weather catastrophes: uprooted trees on car
roofs, car windscreens smashed by hail or entire
car depots under water. This article analyses the
development of natural hazard losses in motor
own damage insurance and examines the extent 
to which the emerging phenomenon of climate
change is having a negative impact on the risk
situation in this class of business. 

Loss events 

The great summer floods of 2002, which caused
economic losses in Europe totalling €13.5bn
(€3.1bn insured losses), also had a major impact
on motor own damage insurance. In Germany
there were more than 17,000 recorded losses in
this class of business, and motor insurers had to
pay out over €60m in claims, an average of some
€3,500 per claim. 

The Munich hailstorm of 12 July 1984, at the time
the biggest natural hazard loss in history with
insured losses of DM 1.5bn, damaged no fewer
than 240,000 vehicles. Mobile claims offices were
set up to facilitate prompt (and generous!) settle-
ment of motor own damage losses totalling over
DM 800m, a move that did much to enhance the
insurance industry’s public image. In today’s val-
ues, the 1984 losses in motor own damage would
easily surpass the one billion euro mark.

Motor claims experience for natural hazards

1983–2001

Fig. 1a shows the development of losses (number
and amounts of losses) from 1983 to 2001. Fig. 1b
factors in the increase in the number of insured
vehicles in Germany and the massive influx of cars
following reunification in 1989; these are thus
adjusted figures which are still significant even
today. The 1990s saw a major increase in loss fre-
quency and in the average loss amount per ve-
hicle. There were two particularly loss-heavy years
in the period 1983–2001, i.e. 1984 and 1990. The loss
frequency ranged between 1‰ and 13‰, claims
expenditure fluctuated greatly: for natural hazards
alone it was between 2 and 17 euros per loss year,
and significantly higher for large losses. The pat-
tern is similar if one removes flooding from the
statistics and considers only windstorm, hail and
lightning, with steady increases since the 1990s
and individual years with substantial loss peaks.
Especially bleak loss years were 1984 with the
Munich hailstorm, 1990 with the winter storms,
1994 with the Cologne hailstorm, 1999 with
Windstorm Lothar and countless summer storms,
2002 with violent summer thunderstorms and
floods (not included in Fig. 1). The loss events 
listed here left a huge mark on the loss statistics
and insurers’ balance sheets.
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Natural hazards and motor own
damage insurance in Germany 
Is our climate changing the risk?
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Natural hazard losses in motor insurance 1983–2001

Fig.: 1a

Fig.: 1b

Fig. 1 (a/b): Development of losses in motor own damage insurance 1983–2001. Left: original values (1a); Right: average loss per year in
euros in terms of the aggregate insured portfolio in Germany (1b).
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Climate change – Also changing the risk in motor

own damage 

The international insurance industry has been
confronted with a drastic increase in catastrophe
losses over the past few decades. Five out of six
natural catastrophes in the world are caused by
weather extremes. Atmospheric events also play a
major role in natural hazard losses in the field of
motor own damage insurance. More and more ob-
servations and increasingly sophisticated model
calculations show that many atmospheric and
hydrospheric processes are approaching record
levels. In other words: the occurrence probabilities
for extreme wind speed, hailfall, rainfall and major
loss events are increasing significantly. 

What changes are actually expected and how will
they affect motor own damage?

The following predictions are based on analyses of
the “Intergovernmental Panel on Climate Change”,
or IPCC, which the United Nations set up in 1988.
The sheer number of renowned climatologists

from all over the world that work together on this
body make their statements much less prone to
error than those made by individual scientists,
many of whom hold almost contradictory views. 

– By the end of this century, the mean global tem-
perature will have increased by several degrees,
between 1.4 and 5.8°C. This is equivalent to an
average increase in the mean global temperature
of some 0.3°C per decade, a significant step-up
on last century’s increase of 0.5°C in 100 years. 

– Equally alarming is the increase in humidity
resulting from the evaporation of the seas, as
this has a decisive effect on precipitation and ver-
tical convection processes. A warmer atmosphere
will therefore not only produce more torrential
rain, flash floods and debris flows, but also more
thunderstorms, hail and lightning. 

The huge number of thunderstorms in 2002 and
ultimately also the summer floods were merely a
foretaste of the type of summers we might be able
to expect in the future: heat waves accompanied or

21

Fig. 2: Cars under water in Pirna, August 2002. The summer floods of August 2002 resulted in some 17,000 motor own damage
insurance claims in Germany. The picture shows just one of many flooded streets in the town of Pirna near Dresden.



brought to an end by violent thunderstorms, very
often with hail. We can also look forward to much
greater intensities of precipitation, which rivers
and drainage systems will no longer be able to
cope with.

We will have to get used to new record levels of
almost everything, both locally and nationwide.
Although it would be wrong to paint a picture of
horror scenarios, motor own damage insurance
overall will nevertheless have to expect higher loss
frequencies, basic losses and accumulation losses.
However, as climate change is a process which
takes place over years or even decades, there is
still time to review and adapt concepts of cover. 
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Fig. 3: Uprooted trees. Typical motor own damage losses following
a summer thunderstorm. Trees which provide some wel-
come shade from the summer heat during the day can
become a hazard for cars and pedestrians in the evening.
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Fig. 4: Frequency of lightning in relation to mean monthly temperatures in Germany. The graph shows that the number of lightening
strokes increases exponentially as the temperature increases (logarithmic representation). In other words, a temperature rise of
1°C produces a 50% increase in the number of lightning strokes. Global warming will result in more violent and more frequent
thunderstorms and hailstorms. 
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