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1  Potential for total losses in automotive
recall insurance

It is becoming increasingly expensive for the insurance
industry to insure vehicle recall costs. On the one hand,
recalls due to product defects and the number of vehicles
affected are continually increasing worldwide. On the
other, the sums insured of automotive industry suppliers
producing small parts that are often worth only a few cents
are easily exhausted. For these policyholders, however, a
risk-adequate premium is often inconsistent with their
turnover. Therefore, a quotation based purely on turnover
cannot be conducive to achieving the objective. Instead,
the entire exposure and, in particular, the possible size of a
loss must be determined. 

As the following graphic shows, the number of recall oper-
ations in Germany (relative to the base year 1998) has risen
significantly compared with developments in the United
States. 
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A comparison of developments in both countries (relative
to 2002) reveals not only that the number of vehicles
involved in recalls has increased noticeably but also that
more and more cars are being taken back into the work-
shops with each recall. It is also interesting to see what
happens when the number of recalled vehicles is
expressed as a proportion of the total number of vehicles:
Germany is only slightly behind the United States in this
respect, too. 
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The production models currently used in the automotive
industry divide the supply chain into five tiers. Studies
show that suppliers, especially those supplying small parts
or raw materials, are often integrated into the product
development process at too late a stage, and are therefore
unable to contribute their knowledge. This is one reason
for the constant increase in the frequency of product
defects.

Tier 4 Example: 
Metal, textiles, lubricants and 
fluids

Raw materials
supplier

Tier 3 Example: 
Switches, hoses, screws

Parts 
supplier

Tier 2 Example: 
Compressor for air conditioner

Components
supplier

Tier 1 Example: 
Air-conditioning and heating
system

Module
supplier

Tier 0 Example: 
OEM – original equipment
manufacturer

Carmaker

Model of tiers in the automotive supply chain.
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Starting with the carmaker, that is to say the OEM (original
equipment manufacturer) in Tier 0, customers buying the
products demand sums insured for automotive compon-
ent suppliers under product recall liability insurance on a
top down basis. The sums involved may be up to €50m for
the module supplier in Tier 1 and at least €5m to €8m for
the parts supplier in Tier 3 or the raw materials supplier in
Tier 4. 

2  A fictitious example of a loss

A fictitious but typical loss scenario could look something
like this:

Product and production

The company that is to be insured produces large quan-
tities of standard parts (screws and the like). To this end,
metal is bought from rolling mills and machined. The com-
pany receives an order from a foundry to supply screws for
attaching engine mounts to the body and engine of motor
vehicles. For easier processing and better adhesion, lubri-
cant is to be applied to these screws. The foundry procures
two-thirds of the required attachment screws from the
company to be insured. The order is initially placed for six
months of the carmaker’s production. It is agreed that five
delivery lots and a final consignment will be supplied, on
the first of the month in each case. The policyholder pro-
duces the screws at two modern machining centres, using
batch processing (i.e. not spread evenly over the month),
applies the lubricant to them, and packs them in polythene
bags. It takes about 21 hours to produce 420,000 screws
(one batch).
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Manifestation of damage, defect, and cause

Noises are heard in the vehicle as the screws on the engine
mounts work loose and cause vibrations. Loss of the
screws would result in the engine becoming detached, the
vehicle could become unbalanced, leading to torsion on
the power train and finally to a road accident. The screws
work loose because the wrong lubricant has been used and
this prevents adhesion in the threads of the engine
mounts. 

Quality assurance

As there were bottlenecks in the supply of lubricant, the
quality assurance officer’s line manager (Production
Manager) asked Quality Assurance to approve a substitute
for the production of this order. Laboratory tests revealed
differences between the substitute and the lubricant origin-
ally used. The fourth delivery lot was produced using the
substitute lubricant. The following month, the specified
lubricant from the original supplier was used again.

Measures and costs

The carmaker issues a recall in order to replace the engine
mount screws – a procedure involving a total of 32 steps.
This costs around €5.5m or €13.09 per screw, an amount
that is 874 times the value of a screw. A sum insured of
€5m for automotive recall insurance would thus be
exhausted, resulting in a total loss for the insurer and the
reinsurer. 
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Description Calculation Result

Eight screws (S) are needed
for each engine mount. Each
vehicle has three engine
mounts. The carmaker pro-
duces 1,200 vehicles a day.
Two-thirds of the screws
used come from the policy-
holder. The production time
for the vehicles is 130 work-
ing days.

The value of the order is
€37,380.

The carmaker recalls 17,500
vehicles to its workshops.
The return rate is 80%. Costs
amounting to €388 are
involved for each vehicle
returned and €19 each for
those not returned. 

Costs per vehicle

Costs per defective screw

Costs/Contract value

8 x 3 = 24 S/vehicle

24 x 1,200 = 28,800 S/day

28,800 x 2/3 = 19,200 S/day

19,200 x 130 = 2,496,000 S

37,380 / 2,496,000 = 1.4976 cents/S

17,500 x 0.8 = 14,000 vehicles
17,500 x 0.2 = 3,500 vehicles

14,000 x 388 = €5,432,000
3,500 x 19 = €66,500

Total:
€5,498,500

5,498,500 / 17,500 = €313.20/vehicle

5,498,500 / 420,000 = €13.09/S

13.09 / 0.014976 = 874

A fictitious but realistic payback period of 60 years would
result in a premium of around €80,000, which, on the one
hand, bears no relation to the risk exposure and, on the
other, would already be likely to cause problems for the
policyholder. These figures are intended to make insurers
aware that, because of the enormous impact, risk manage-
ment methods should be applied not only where major
groups of companies are concerned but also in the case of

Table of figures relating to the loss example. 
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small and medium-sized enterprises in order to quantify
the exposure.

3  Risk management through identification,
evaluation, and control

In the simplest approach, the risk is the product of occur-
rence probability and the impact of the recall. The oc-
currence probability can be determined by establishing 
criteria that are relevant to the recall and then identifying
and finally evaluating what aspect applies to the manufac-
turer. The impact of the recall is determined by the large
numbers of items usually involved (due in part to identical 
parts being delivered to various component suppliers that
supply various module suppliers or carmakers in turn) and
the product-specific unit costs. 

In the case of small-parts manufacturers, the trigger for 
a recall (i.e. the defective product) is almost always 
due to faulty manufacture, as in most cases there is no 
responsibility for design or any requirement to provide

What factors influence the recall risk? Only quantitative identification
and evaluation produce a result. 

7

Risk criteria
from the areas
product,
company,
management,
quality, 
product 
environment

OP rating
Occurrence
probability 

Production
figures and
costs
Numbers of
items, recall
costs per unit

LI rating
Loss impact

Result

Risk
=

OP x LI

Recall-related
costs of 

insurance
relevance
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instructions. The implementation of a quality management
system alone is not sufficient to avoid faulty manufacture.
High quality can and must be an unconditional require-
ment in the automotive industry. Nevertheless, defective
products are still encountered. There are two reasons for
this: on the one hand, random sampling is not enough and,
on the other, complete and thorough testing is often
impossible.

The preparation of a recall plan for minimising loss – as
implemented in first-party recalls and called for by product
recall insurers – does not work either as it is always the
OEM that will issue and manage the recall. The policyhold-
ers are mostly small and medium-sized enterprises (SMEs)
which, in organisational terms, do not have the necessary
management resources. Recall planning and recall organ-
isation are nevertheless essential in order to coordinate
activities with customers or the OEM. Product identifi-
cation, which is vital for reducing the impact, is often not
possible (very small parts) or even beneficial. 

A comprehensive risk assessment is often unfeasible, not
least when seen in relation to turnover or insurance pre-
mium. Underwriters (possibly together with a technical
expert) should nevertheless discuss the central questions
that will then allow them to insure the risk with the aid of
underwriting tools. 

It is not enough to draw up and send out a questionnaire; 
a procedure also needs to be in place for analysing the
response and evaluating the details that are requested as a
basis for determining the impact. Standardised procedures
or systems for checking risks, however, are neither avail-
able nor practical – not least because of the heterogeneity
of the worldwide insurance landscape. This means that
underwriters can only check to see that premiums are ad-
equate by using “simple” methods to calculate the risk and
the expected costs and payback from the occurrence prob-
ability and the impact. Such methods are not trivial, how-
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ever, and it would be unrealistic to assume that a serious
quotation could be made without an individual analysis of
the product risk. 

Risk management is a permanent process that can have
the effect of either preventing or minimising loss. 

3.1  Risk identification

The central questions relate primarily to background infor-
mation on the product and the company, on risk manage-
ment and quality assurance, as well as on the environment
in which the product will later be found. The risk is usually
identified using questionnaires. These should only require
answers that will be evaluated later; at the same time,
however, they must be capable of establishing the prob-
ability of occurrence and the impact.  

Questionnaires should offer a choice of possible aspects
for each criterion, in order to make it easier for the policy-
holder to give appropriate answers and to ensure that
these can be evaluated. The criteria can be weighted differ-
ently, relative to each other, so as to take account of their
influence on the occurrence probability and the insurer’s
coverage model. 

What influences the occurrence probability?

In order to determine the occurrence probability of a risk, 
a number of criteria and aspects for their evaluation are
given by way of example in Appendix 1 (cf. page 22 ff.). It
should be noted that the occurrence probability is affected
by the choice of risk criteria, the assignment of the aspect
used to evaluate the criterion, and the weighting of the
individual criteria in relation to each other. What does this
mean?

As is often the case, a risk can be determined by very many
criteria. However, a voluminous questionnaire is not
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practicable for the purposes of risk identification – and
would not help the underwriter either – so that it is neces-
sary to make a skilful choice. Experience shows that, in the
case of SMEs, no more than 20 risk criteria should be
included. But which ones? 

The recall risk of automotive component manufacturers is
of course heavily dependent on their products. The graph
on the following page is based on an analysis of recall data
from the National Highway Traffic Safety Administration
(NHTSA, the US authority for vehicle recalls) for the period
from 1990 to 2004, focusing specifically on the vehicle
modules that caused the recall. It shows the relative fre-
quency of recalls. Some differences may be due to tech-
nical developments like the introduction of airbags, since
in the early 1990s, for example, airbags were to be found
only in a few vehicles. 

The analysis of figures from the United States shows that
some manufacturers are significantly more affected by
recalls than others. For the representation, both the num-
ber of recalls and the number of vehicles recalled were
analysed. The underlying question is which carmakers
(OEMs) receive the bulk of the policyholder’s products. 

What influences the impact?

For the policyholder, the number of cars that have to be
recalled and the costs incurred for each vehicle will deter-
mine the scale of any recall. These factors are also relevant
to insurers but are limited by cost types that are not
insured and possibly by the limit of indemnity. This limi-
tation of the loss does not rule out the potential of a total
loss for the insurance contract, however. 



Group Frequency Manufacturer

1 Very low Citroën, Bentley, Lamborghini, Maserati, 
Lotus, Daihatsu

2 Low Aston Martin, Alfa Romeo, Rolls-Royce,
Peugeot, Range Rover, Rover, Porsche

3 Moderate Ferrari, Daewoo, Land Rover, Jaguar, Saab,
Suzuki, Kia, Fiat

4 High Isuzu, Volvo, Subaru, Mazda, BMW, Hyundai,
Mitsubishi

5 Very high Toyota, VW (incl. Seat, Audi), Honda, Nissan,
DaimlerChrysler, Ford, Renault 
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Which manufacturers are affected by recalls? 
Source of basic data: NHTSA recall database,
http://www.nhtsa.gov 

Breakdown of US recalls (1990–2004) by vehicle module
causing them
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Fuel system
Equipment

Steering
Suspension and spring system

Electrical and electronic systems
Seat belts
Structure

Power train (including gearbox)
Exterior lighting

Vehicle speed control
Visibility (windows, mirrors, etc.)

Engines and engine-cooling
Tyres
Seats

Wheels
Air bags

Other
Child seats

Trailer hitches
Latch, locks, linkages
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Interior lighting
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Which vehicle modules cause recalls? 
Source of basic data: NHTSA recall database,
http://www.nhtsa.gov 



Munich Re, Recall risk for supply firms in the automotive industry

12

In order to determine the expected insured recall costs, i.e.
the underwriting impact, insurers must perform a calcula-
tion based on a mixture of faulty design and faulty manu-
facture. To this end, they should know the maximum
number of items on the market and the typical batch size.
Appendix 2 (cf. page 27) offers a model of relevant param-
eters. In the case of small-parts manufacturers, experience
shows that, because of their minimal responsibility for
design, it may be assumed that a systematic fault may only
be weighted with a factor of 5% compared to batch errors.
But the greater the responsibility for design, the more such
an error must be taken into account and the higher the
number of items possibly affected would therefore be. 

The installation of identical products in a vehicle has an
immediate risk-reducing effect: the owner only has to be
notified once, and removal and installation often prove to
be considerably simpler and thus cheaper. There may 
also be synergistic effects when it comes to other costs,
e.g. testing or disposal. The number of vehicles relevant 
for the recall can now be determined. 

Even when traceability is very good, a return rate (the num-
ber of vehicles actually taken to the workshop as a ratio of
the total number of vehicles recalled) of 100% is impos-
sible in practice. In Germany, the values are nevertheless
close to this optimum level, as the Federal Office for Motor
Traffic (Kraftfahrtbundesamt, KBA) is actively involved.
The first notification already reaches 80% of car owners,
and follow-up procedures take the ratio as high as 98%.
These values can be significantly lower in other countries.
As a rule, recall insurance only covers the costs of meas-
ures actually carried out. 
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Once the number of vehicles to be recalled has been es-
tablished along with the costs per car and the estimated
return rate, the overall costs can be calculated. It should be
noted that some of the costs are fixed, i.e. independent of
the return rate, whilst others are variable. The return rate
can only be applied of course to the variable costs. 

As not all costs are insurable, the overall cost must be
broken down into “uninsurable” components (always
borne by the policyholder) and “insurable” components. 
If the overall insurable costs are compared with the insured
costs, i.e. the indemnity limit, this will show whether these
lie above or below the insurer’s exposure. In the latter case,
there is the risk of a total loss for the insurer. 

The costs incurred by the manufacturer for a recall can be
compared – both before and after insurance – with its level
of performance (its annual turnover, for example), thereby
giving rise to a parameter for the company-specific impact. 

3.2  Risk evaluation

As already mentioned, identifying risks without then going
on to evaluate them makes no sense and, in particular, is
difficult to understand later on. There are certainly numer-
ous methods for evaluating risks. The model used here,
which emphasises the underwriting criteria, therefore
shows just one possible way. 

Evaluation of the occurrence probability

Where risks are identified in the way described in the pre-
ceding section, a risk figure can be assigned to each aspect
of a criterion. The criteria can also be weighted individ-
ually. When the weighted risk figures are added together,
the result obtained is a rating for the occurrence
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probability. It is advantageous to standardise this result on
a scale (e.g. from 1 to 100) which is then divided up into
distinctive sections in accordance with the degree of occur-
rence probability. 

As an interim result, it is now already possible to deter-
mine the occurrence probability of a recall by establishing
a functional relationship with the rating achieved. 

Evaluating the impact

There is a similar procedure for evaluating the impact,
namely standardising on a scale (ideally the same range)
and then subdividing into sections according to the degree
of impact. 

It should be noted that the impact for the manufacturer of 
a product is different from that for the product recall
insurer. Whereas in an extreme case the policyholder may
have to bear all the recall costs incurred by the OEM or its

Standardised rating Section Degree of occurrence probability

1–19 1 Slight
20–42 2 Average
43–57 3 Higher than average
58–70 4 High
71–100 5 Extreme

Example of an occurrence probability evaluation. 

Standardised rating Section Degree of occurrence probability

1–5 1 Low
6–15 2 Moderate
16–30 3 Higher than average
31–50 4 High
51–100 5 Existence-threatening

Example of an impact evaluation. 
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customer, the risk for the insurer is “restricted” to the limit
of indemnity. However, precisely as a result of this, the
insurer may also end up suffering a total loss.

Risk evaluation and visualisation

The recall risk can now be calculated as the product of the
occurrence probability and the impact and visualised, e.g.
as a numerical value (hazard index) or in a risk matrix.

The matrix shows graphically that by transferring the risk
to the insurer, only the impact is reduced. The occurrence
probability remains the same for all those involved.

The risk for the screw manufacturer in the loss example before (b.i.) and
after (a.i.) concluding insurance can be visualised in a risk matrix. 

Risk matrix
Risk analysis, recall costs for automotive component suppliers
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From the policyholder’s point of view, we can therefore
speak of an “impact transfer”. 

The hazard index could also be divided up into specific
degrees. A finer gradation is beneficial in this case: 

3.3  Risk controlling

This stage of the process comprises the steps for reducing,
controlling, and monitoring the risks that have been iden-
tified and evaluated. As soon as one or more weak spots
have been identified and described, specialists within the
company can evaluate them individually for occurrence
probability and impact and enter them in the risk matrix. 
A “risk acceptance line” is then drawn in the risk matrix
which conforms to the corporate philosophy and is in-
dividually tailored to it; this line divides the risks into
“acceptable” and “unacceptable”. 

In the next step, a measure can be devised for each unac-
ceptable weak spot and quantified in terms of effective-
ness, priority, deadline, and cost. The plan of action should
specify a responsible person, who is free to dispose of the
approved financial and human resources. This will ensure

Hazard index Degree of risk

1 Negligible
2 Very slight
3 Slight
4 Average (good tendency)
5 Average (bad tendency)
6 Above average
7 High
8 Very high
9 Extremely high
10 Not insurable

Evaluation of the risk using the hazard index. 
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that the company introduces the measures in the problem
areas identified and does not spend time dealing with side
issues. 

Once the plan of action has been implemented, the changed
risk situation is once again entered in the risk matrix, which
visualises the changes in the occurrence probability and/or
impact. This will certainly show whether the risk now lies
below the acceptance line. A risk that has been identified,
evaluated, and possibly reduced does not remain con-
stantly at the same level, however. Over time, the risk may
change in quality (e.g. as a result of changes in the product
range) or quantity (e.g. as a result of an increase in the
number of items).

4  Liability and insurability

4.1  Bases for liability

Typical policyholders in the case of automotive recall
insurance are not manufacturers of final consumer prod-
ucts but almost exclusively producers of components. 
The main scenario for them is therefore that of a third-
party recall, i.e. a recall by a carmaker on account of de-
fective products obtained from its supplier. The carmaker
will then claim the loss from the supplier by way of 
recovery.

In European Union countries, Directive 2001/95/EC of 
3 December 2001 on general product safety is the starting
point for transposition into national law. Article 5, third
subparagraph, letter (b) states that manufacturers must
take measures to recall dangerous products. Recalls may
be undertaken on a voluntarily basis or at the request of
the competent authorities in the member states. Europe
does not have a central authority for vehicle recalls com-
parable to the NHTSA in the United States.
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When the US TREAD Act came into force on 1 November
2000, many insurers and reinsurers became even more
sceptical with regard to automotive recall insurance as a
product. The entry into force of the new Equipment and
Product Safety Act (GPSG) in Germany on 1 May 2004 
had also led to considerable speculation about the extent
to which the increase in recall operations could be influ-
enced. 

4.2  Insurability

Characteristic of automotive recall insurance for firms
supplying the automotive industry is the conflict between
the technical risk, the resulting need for insurance, and its
economic power. This is reflected in the marked disparity
between the recall exposure and the value of the product.
Despite the unmistakable risk potential, one thing that
stands out time and time again is that the original premiums
are not commensurate with the high exposure. The reason
given for this is always the policyholder’s small turnover,
which makes it impossible to achieve a higher insurance
premium that is commensurate with the risk involved. 
This is unacceptable, however, and not only from the
reinsurer’s point of view.

Underwriters now have the difficult task of calculating a
technically adequate risk premium for the desired sum
insured, on which the acceptance of facultative reinsur-
ance cover depends to a considerable degree. As a rule,
this is done on the basis of the annual sales of the products
or product groups covered in the policy. As the products 
in question are often cheap (mass-produced) products,
rating based on turnover cannot match the loss potential 
at all. 



Munich Re, Recall risk for supply firms in the automotive industry

19

It is considerably more appropriate to calculate the pre-
miums on the basis of the product units brought onto the
market each year in conjunction with the unit costs and an
assessment of the occurrence probability adapted to the
individual risk. A calculation using payback aspects is
always an alternative, of course: this method should
always be based on a risk analysis as well. Pure rate-on-
line calculations, on the other hand, do not take sufficient
account of the individual risk situation.

4.3  Insurance

In Germany, the updated “Special Conditions and Risk
Descriptions for Product Recall Liability Insurance for
Automotive Parts Suppliers” were published by the Ger-
man Insurance Association (GDV) in June 2004. According
to these non-binding model conditions, vehicle recalls
carried out to prevent personal injury are insured. The
recall can be carried out by the carmaker or by the compe-
tent authority, either as a public recall or as a silent recall.

Insured costs in accordance with the GDV model of June 2004.

Section Costs

3.1 Notification of owners, dealers, etc.
3.2 Transfer of vehicles to workshops
3.3 Inspection of the products involved
3.4 Intermediate storage of products and vehicles
3.5 Removal of defective products and installation of 

defect-free ones
3.6 Replacement of defective components of built-in products
3.7 Repair of built-in defective products
3.8 Transportation of defect-free products
3.9 Disposal and/or destruction of products that have been

removed
3.10 Monitoring implementation and success of the recall
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From the international point of view, it is necessary to
check whether model conditions are available in the coun-
try concerned. These should specify whether automotive
recall insurance covers impending personal injury, prop-
erty damage, and other types of damage (e.g. minor
blemishes). The conditions should also state whether the
cover extends to recalls issued both by the OEM and by the
competent authority and to both public and silent recalls. 

In the United States, responsibility lies either with the ODI
(Office of Defects Investigation) or with the NHTSA
(National Highway Traffic Safety Administration) for recall
operations involving automotive products that have a
safety defect or fail to meet safety standards. Product recall
liability insurance for automotive parts suppliers – if avail-
able at all – is very expensive. Insurance can be obtained
to a limited extent in the US$10m–50m range through the
London market, but this is mainly for suppliers of non-
critical components with their head office in Europe. A risk
assessment by an external – and thus independent –
consultant specialising in recalls is always a prerequisite. 

4.4  The reinsurance perspective

If an original premium is deemed to be commensurate
with the risk but is disproportionate to the policyholder’s
turnover and is therefore considered by the insurer or the
policyholder to be unworkable, alternative solutions must
be found for covering the premium. 

For the reinsurer, this can only mean one thing: support
must be provided by the buyers of the policyholder’s prod-
ucts who stipulate such a sum insured when drawing up
the contract and placing the order. For example, they could
assume part of the cost of the insurance cover as an addi-
tional cost of the product ordered. 
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This would go into the price of the product in the form of
production costs. Otherwise, there would be a risk of the
supplier not obtaining the cover required, which would
certainly not be in the customer’s interests. 

“Sponsoring” the insurance cover by means of inadequate
premiums transfers the loss from the insured to the insurer
and shifts the production costs onto the insurer: this is at
odds with the basic idea of insurance. 

This brings us back full circle to risk management. Trans-
ferring the risk into the customer’s recall insurance
inevitably leads to higher exposure for the principal. How-
ever, the principal will usually have several suppliers,
which – from the point of view of the recall risk – can result
in a spread of risks for the principal. The consequence of
shifting the risk onto the customer must therefore always
be a more intensive analysis of the recall risks at the com-
pany that ultimately passes on the risk to the insurer. 

Consequences for the loss example

Finally, we come back to the fictitious loss example: if the
foundry, as the screw manufacturer’s customer, could
share additional premium of €40,000 evenly among eight
suppliers, each company would incur extra costs of €5,000.
Our screw manufacturer could apportion these costs not
just to this one order, however, but to its total sales, which
for around 208 million screws per year would constitute 
a share of 0.0024 cents per screw. Apportioned to the
foundry’s order, the cost of each screw would now be
1.4952 cents and the value of the order €37,320. This €60
reduction in the value of the order would be considerably
easier to cope with than a premium for recall insurance
that was calculated on a payback basis. This order would
nevertheless still have insurance cover based on a risk-
adequate calculation.
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Risk environment Product

Criterion Safety function

Possible aspects None (trim parts), minor (deflection), passive, active

A part’s safety function has a considerable effect on the recall risk: 
the greater the safety function, the lower the trigger threshold for a
recall. 

Criterion Technical demands

Possible aspects None, low (design), average, high (reliable), 
very high, extreme (driving safety)

The policyholder’s product is to be evaluated not in isolation but
possibly in combination with other parts, components, or systems in
the vehicle. 

Criterion Composition, complexity

Possible aspects Simple, combined (material), complex (material 
or function), very complex systems, extremely
complex systems

Both the composition of the materials and the function of the part or
system must be evaluated on the basis of this criterion. 

Criterion Faulty operation, misuse

Possible aspects Excluded, faulty operation possible, misuse 
possible, both probable, both as good as 
certain

Both inadvertent faulty operation and deliberate misuse of the product
must be considered, a distinction being made between “tinkerers” and
specialists (workshop staff). 

Appendix 1: Criteria for the identification of occurrence probability risk
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Risk environment Manufacturer, company

Criterion Size of the company

Possible aspects Very small (components supplier), small, medium,
large, group (big multinational company)

For the size of the company, the number of employees and variety of
products can be chosen as parameters. 

Criterion Activity

Possible aspects Dealer, quasi producer, raw materials supplier,
parts supplier (e.g. switches), component supplier
(e.g. compressors), module supplier (complete
modules or systems)

In the case of mixed activity, the highest risk aspect should always be
selected. 

Criterion Production processes, processes

Possible aspects Considerable experience (the processes are fully
under control), process capability exists, new
(materials, processes), innovative (company is
always at the cutting edge of innovation), im-
provisation (production processes have not been
mastered and are not at all controllable or
reproducible)

The control and controllability of production processes determines the
reproducibility of defect-free (or defective) products. 

Criterion Carmaker’s brand

Possible aspects Risk from group allocation: very low, low,
medium, high, very high

Based on statistical analyses (see page 11), the number of recalls (and
the number of vehicles recalled) depends on the manufacturer. 
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Risk environment Management

Criterion Recall organisation

Possible aspects Organised (prepared), heightened awareness
(processes not yet implemented), no recall
organisation

An explicit recall plan like that required of manufacturers of consumer
end products is not obligatory for outside suppliers. For these, 
the main scenario is almost always that of a third-party recall, with
motorists being notified by the OEM. 

Criterion Traceability

Possible aspects Comprehensive (serial number), batch identifi-
cation, operating documents (partial traceability), 
no traceability

The term “traceability” covers both backward traceability (where do
the product components come from?) and forward traceability (where
are the products going?) 

Criterion Responsibilities

Possible aspects Trade, EU importer, production (extended
workbench), flexible production (just in time),
construction and production

As the manufacturer’s responsibility increases, so too does the risk.
The producer is liable for faulty design, faulty manufacture, and faulty
instructions. 

Criterion Disaster recovery plan

Possible aspects Very good (drawn up, documented, updated, and
regularly tested), good, minimal (but in place), no
disaster recovery plan

A disaster recovery plan contains response measures to various weak
spots from which risks may arise for the company. It is no alternative
to the recall organisation, however. 
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Risk environment Quality

Criterion Quality Management requirements

Possible aspects QMS according to OEM, Technical Specification
16949 (or VDA 6.1 or comparable), ISO 9000:2000 ff.,
own standards, minimal, no QMS

On the one hand, the QMS regulates the organisation of quality assur-
ance and therefore also increases the risk of deviating from require-
ments. On the other hand, the management of quality assurance is 
not an explicit indicator of quality or – as regards insurance – of the
absence of defects and thus of the products’ loss potential. High
quality is nevertheless an indication of the wish to produce defect-free
products. 

Criterion Implementation of quality assurance

Possible aspects 100% inspections, very good, good, deficiencies
(even with random samples), no implementation

It is important to implement the QMS in practice, e.g. by checking
products to ensure that they are free of defects and by testing them
under realistic conditions of use.  

Criterion Risk analysis

Possible aspects Very high level (more than standard), high level,
average (FMEA), low level, no risk analyses

Where preventive risk analyses are performed, evaluated, and imple-
mented comprehensively, they are more important for an insurer’s risk
management than a QMS. 

Criterion Documentation

Possible aspects Comprehensive (technical, organisational,
commercial, and legal documents), consistent,
good, patchy, minimal

In the event of disputes, documentation makes it easier and quicker 
to substantiate one’s own position. It also provides a better basis – not
least for insurers – for rejecting unjustified claims. 
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Risk environment Product environment

Criterion Recall history for modules

Possible aspects Class 1 (up to 0.99%), Class 2 (1.00% to 1.99%),
Class 3 (2.00% to 3.99%), Class 4 (4.00% to 5.99%),
Class 5 (6.00% to 8.99%), Class 6 (over 9.00%)

The analysis of recalls in the United States (cf. page 11) allows relative
grouping of the products into classes. 

Criterion Operating conditions

Possible aspects Rigid part, moderate movement, average (moving
part or part with sealing function that is exposed
to average loads, high temperatures or radiation),
above average, high stress, extreme operating
conditions

“Environmental conditions” (e.g. mechanical movement, thermal
loading, UV radiation, corrosion) play a big part in the case of defects
that can lead to damage. 

Criterion Claims mentality

Possible aspects Very low, low, medium, high, very high

The claims mentality of the end user is an indicator of whether and
how quickly a vehicle recall can be carried out. 

Criterion Installation location

Possible aspects Very easily accessible (e.g. battery), easily access-
ible, average (e.g. car body panels), difficult, very
difficult (only with special equipment and at 
very great expense), extremely difficult (e.g. 
small parts in the engine or gearbox)

Any risk assessment for a vehicle recall because of a defective
component must also take account of the installation location (and 
the expense associated with it). 
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Appendix 2: Parameters for determining the impact

Risk environment Number of items

Criterion Faulty design

Numerical basis Production period, annual working days, number
of shifts per day, number of items per shift, service
life, temporal limit of the insurance cover

The number of parts that have been produced unchanged since the
vehicle’s launch determines how many vehicles will have to be
recalled as a result of a design fault. How many years has the part that
is expected to cause the greatest impact in the event of a recall been in
production unchanged, or how many more years is it likely to continue
to be produced unchanged? 

Where the service life is longer than the production period, the number
of parts produced unchanged since the initial launch is relevant. Where
the service life is shorter than the production period, the number of
parts is naturally reduced because of scrapping being assumed. Where
the cover is for a limited period, this will also limit the impact (e.g. to 
three years following the supply of the products by the policyholder). 

Criterion Faulty manufacture and risk minimisation

Numerical basis Typical batch size, number of identical products
built into a vehicle, estimated return rate

Several products of the same kind reduce the removal and installation
costs, as other costs are incurred only once. A recall ratio of 100% is
only possible in theory. 

Criterion Unit costs

Numerical basis Removal and installation costs, other costs

The other costs are made up of notification costs, additional costs 
of identifying the defect, costs for testing operational capability after
reinstallation, disposal costs, costs for small, non-repairable and
standard parts, as well as any further costs. 
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To order further copies of this brochure, please use the attached order
card from our central publications office (tel.: +49 (89) 38 91-27 52) or
Munich Re’s publications portal on the internet (http://www.munichre.com),
from where you can also download or order all other Casualty Risk
Consulting publications. 

The following leaflets have appeared so far: 
1 Mikrobiologische Bodensanierung (only in German)
2 Bauschuttdeponien (only in German)
3 Holzbearbeitende Betriebe (only in German)
4 N.A.T.U.R.: Das Münchener-Rück-Softwarepaket zur Quotierung

deutscher Umwelthaftpflichtrisiken (only in German, out of print)
5 Tankstellen (only in German)
6 Münchener Ecoconsult GmbH
7 Das EG-Öko-Audit (only in German)
8 Gefahrstofffibel (only in German)
9 Flat-bottom tanks

10 Flüssiggasanlagen (only in German)
11 Treatment walls – A new technology for groundwater remediation
12 Environmental risks in industrial agriculture
13 Surface cleaning of metals
14 Haftpflichtrisiken im Internet für kleine und mittlere Unternehmen

(only in German)
15 Hazard zones
16 Environmental management systems
17 Internet and insurance – Compendium for the Munich Re workshop
18 Risk management of buses and coaches
19 Risk management in rail transport
20 Recall risk for supply firms in the automotive industry
21 Gentechnisch veränderte Pflanzen (only in German)
22 Assessment of environmental liability risks
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