
Driver today, 
passenger next
Assessing the different insurance risks to prepare  
for a hands-off future





 Swiss Re   Driver today, passenger next 3

Foreword 4

Our view of motor risk 6

Moving away from traditional risk models 7

The role of telematics 9

Vehicle risk 10

Our approach to vehicle risk 10

The Swiss Re ADAS Risk Score 11

The Swiss Re EV Risk Score 15

A holistic view on driver, vehicle and contextual risk 16

From new risk models to new business models 18

From driver to passenger: how autonomous vehicles will impact  
the risk landscape 19

Concluding remarks 22

  



4 Swiss Re   Driver today, passenger next

Dear Reader,

There are several developments that continue  
to impact the automotive industry to a significant 
extent. Among these factors are the push by 
governments towards vehicles powered by new 
energies, the COVID-19 pandemic with its 
subsequent economic fallout – such as chip and 
raw material shortages – war, socio-demographic 
changes, and technological advancements. 

In turn, insurers are faced with numerous changes to 
their motor business. Swiss Re’s research1 indicates 
that:

   Global motor premiums are expected to double 
to almost USD 1.4 trillion by 2040.

   Even if growing, the motor segment is expected 
to represent a smaller portion of the total risk 
pool, shrinking from 42% currently to 32% of global 
sector premiums by 2040. This development is 
attributable to two factors: firstly, to the fact that 
property business is growing fastest, driven by 
climate risks; and, secondly, to the growth of other 
P&C lines driven by economic development – cases 
in point are accidents and specialty lines such as 
marine, aviation, credit & surety. 

1 https://www.swissre.com/institute/research/sigma-research/sigma-2021-04.html
   https://www.swissre.com/institute/research/sigma-research/sigma-2021-04/

sigma4-in-5-charts.html

Foreword



   Emerging markets are expected to become 
more relevant; the share of motor premiums 
coming from these areas is expected to rise from 
26% in 2020 to 46% in 2040.

   There is an expectation that there will be a shift 
from personal to commercial lines. While 
premium growth in commercial lines is expected  
to increase from 23% in 2020 to 27% in 2040, 
growth in personal lines is expected to slow down 
due to shared economy models as well as  
lower accident frequency/claims cost per vehicle  
(as a result of better safety technology).

   New technologies are likely to make cars more 
complex. Advanced driver assistance systems 
(ADAS) features are thought to reduce accidents 
and claims, and data generated from modern cars 
will become increasingly important in risk selection 
and pricing.

This is a moment of truth for insurers to stay 
relevant in the motor business. So, we intend to 
support this transition with the skills, expertise and 
solutions we have developed at a global level over  
the years.

This paper brings together our past experience,  
our present accumulated knowledge and our vision  
of the future of motor risk. The Automotive and 
Mobility Solutions team at Swiss Re and its telematics 
company, Movingdots, comprise experts from around 
the world. And they all have contributed to this in-
depth work to provide you with a well-informed 
view of motor risk, in a holistic and 
comprehensive way.

We hope you enjoy this publication and that it 
provokes some valuable discussions on what lies 
ahead in the automotive sector.

Yours,

Andrea Keller 
Head Automotive & Mobility Solutions

Swiss Re   Driver today, passenger next 5
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Our view of motor risk 

Figure 1:  
Multi-dimensional view of motor risk

Motor has been a low-risk and high-volume mainstay segment of P&C for many decades. 
Competition among insurers is thus rightly fierce and any novelty impacting even lightly 
their portfolios’ performance metrics becomes something worth exploring and, 
eventually, a must-have. 

To gain an edge over their competitors, insurers need to consider  their products and risk 
models against the technology advances injected in the motor industry and make use  
of additional data sources whenever they are available. This motivation has spurred most 
the recent developments and has led to the following view: motor risk is, holistically,  
the risk associated with a certain driver using a specific vehicle in a given context. An 
insurer should be able to estimate these risk factors when underwriting a policy. And,  
to achieve that, it should consider variables that describe them as closely as possible  
(i.e. proxies):   

1.   Driver risk  represented by a set of variables describing the driving behaviour  
of the person behind the steering wheel 

2.   Vehicle risk  represented by a set of variables describing the capability  
of a vehicle in mitigating the risk of accidents 

3.   Contextual risk  represented by a set of variables describing the characteristics  
of the surroundings that can impact in one way or another the risk of incurring in 
accidents (e.g. road conditions, weather, location, etc.)

The nature of the data used for such estimations is either static or dynamic,  
or a combination of both. 
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When we talk about static data, we typically refer to time-independent characteristics  
of either the driver, the context and/or the vehicle (thus offering a snapshot of a given 
variable). These characteristics either do not change during a given time frame (policy 
inception date to policy expiry date), or are recorded at a very low frequency (usually 
every time a policy is generated or renewed), and/or generally take the form of 
information that does not change over time over large intervals (zip code profession, 
driving license dates of validation). 

On the other hand, dynamic data by definition change frequently (e.g. more than 10 
times per second for accelerometer data). Such information is used for the identification 
of acceleration-based events like hard braking, excessive speeding, phone motion and 
screen interaction and can be collected either through dedicated devices (e.g. a mobile 
app, a hardware box) or be generated directly by the vehicle itself. The latter is becoming 
an increasingly attractive option due to the higher quality, enhanced granularity and 
frequency of the available data, potentially leading to more accurate risk estimations  
(see section on telematics).   

In this publication, we walk the reader through the various dimensions of motor risk,  
as depicted in figure 1. We start by explaining how traditional insurance models can  
be enhanced by the use of telematics offerings that utilise dynamic data to inform  
about driver and context risk. We continue by explaining the importance of new vehicle 
technologies in improving motor safety and thus significantly impacting insurance 
claims. We conclude with an insight into an optimal approach to motor risk. The latter  
is essentially a risk assessment that can holistically account for all the risk dimensions, 
dynamically and simultaneously. Such an approach will become particularly relevant  
as we move towards an increasingly automated mobility.  

Moving away from 
traditional risk models
Traditionally, motor insurance models have relied on a set of variables that mostly 
describe the driver characteristics (e.g. age, profession, historical loss experience) and 
try to infer her/his behaviour based on these characteristics. Some additional basic 
descriptors relate to the vehicle’s location (e.g. zip codes) and largely refer to its parking 
location. The main advantage of a model relying on these variables is its historic 
acceptance by the insurance industry, which is mainly dictated (or caused) by the large 
amounts of data associated with claims accumulated over the years. This factor allows 
for robust and statistically sound risk models.  

That being said, we have demonstrated (see figure 4 on ADAS) that these variables are 
no longer sufficient to comprehensively capture the complex risk landscape of such a 
rapidly evolving industry. Solutions like the Swiss Re ADAS Risk Score, the Swiss Re 
Vehicle Feature Score, Coloride and the Motor Market Analyser (MMA), which we will 
introduce later, add predictive power to the existing insurance models. They do this since 
each of them captures additional and meaningful descriptors of risk and translate those 
into insurance-relevant terms.  
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A deep dive into the Swiss Re Motor Market Analyzer (MMA)
MMA risk model is tasked with predicting the average accident 
risk of a driver located in a given geographical area. Such 
predictions are very robust, thanks to highly granular underlying 
data (see figure 2a and b below) representing a large number  
of factors impacting the accident risk. At the same time, they 
remain accurate and refined in their geographical representation 
of the risk, both in terms of frequency and severity.  

The model predictions have been tested in several markets  
and the results (figure 2c) showed a 100x increase in risk 
prediction granularity, and a 2-fold uplift compared to a model 
based on traditional territorial rating factors.

Figure 2:  
Swiss Re Motor Market Analyzer schema
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In its broadest meaning, telematics spans two sciences: telecommunications and 
informatics. When applied to motor insurance, it translates into data collection, data 
harmonization, advanced machine learning algorithms to make sense of harmonized 
data and applied actuarial knowledge to make the data statistically sound. 

Telecommunication devices, such as hardware tags, black box technologies, or mobile 
apps (we will discuss the use of in-vehicle data in a separate section), allow for large 
amounts of data to be captured in the vehicle. These are usually high frequency dynamic 
data representative of the behaviour of the driver at the steering wheel, and/or the 
context in which the vehicle is driven. The analysis and usage of such data might 
complement traditional risk models with a more realistic and real-time view of the driver 
performance, at the same time contextualising that performance.  

Thus, making sense of this data allows insurers to develop usage-based insurance  
(UBI) programmes, such as PHYD (Pay How You Drive) and PAYD (Pay As You Drive). 

Pay As You Drive follows the principle of “I only pay for the distance that I drive”.  
A vehicle that stays parked for a long period of time is generally less likely to get into  
an accident than a vehicle that is frequently on the road. This offering can be very 
attractive for users that do not use their vehicle often. It also provides an incentive to  
use alternatives modes of transportation, such as public transportation or bikes. PAYD, 
considered the simplest form of telematics, is mostly present in markets that are at  
the infancy of their telematics offerings.  

Pay How You Drive charges costumers a premium linked to their driving behaviour, 
which generally means that safer drivers are charged a lower premium. This provides 
drivers with a strong incentive to improve their driving behaviour, especially when 
accompanied by a well-structured coaching programme. This enables telematics 
providers or insurers to give drivers constructive feedback on their skills behind the 
wheel and how they can improve them.

Insurance models at the basis of PHYD are usually built upon data such as phone usage, 
speed (e.g. how often the speed limit is exceeded), type of manoeuvres (e.g. harsh 
braking, cornering) as well as contextual information (e.g. weather conditions, road 
conditions, traffic density, black spots, and other accident-related information about the 
areas in which the vehicle is driven). 

The role of telematics

Swiss Re offering on telematics: Coloride
Risk prevention is at the core of our telematics proposition 
Coloride. The solution enables our clients to offer their 
policyholders insurance products that bring driver-related risks  
to the driver’s attention. Generating awareness of the driver’s 
potentially risky driving style is the first crucial step towards 
preventing an accident.

Coloride can identify several driving manoeuvres, such as 
acceleration, braking, cornering, harsh steering, driving around 

roundabouts, turning at junctions, and making U-turns. 
Everything is based on raw accelerometer-data and GPS  
signals collected directly from embedded sensors in drivers’ 
smartphones.

To produce the Swiss Re Driver Score – in addition to detecting 
risky manoeuvres – Coloride also considers other risk factors, 
such as distractions, speeding, and general context. The Swiss Re 
Driver Score helps drivers understand and create awareness of 
how their driving behaviour is scored from an insurance 
perspective versus their own perception of their driving skills.

Coloride’s scoring algorithm works not only with app-delivered 
data, but also directly with connected car-data. With this 
innovative approach, we are able to provide a solution that does 
not require a separate smartphone app and driver feedback  
can be visualised directly on the vehicle’s on-board screen.
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The driving tasks of today’s vehicles on the roads mostly stem from the driver. It is thus 
undeniable that the precise characterisation of her/his driving behaviour, static or 
dynamic, and its insurance representation still play an important role in current motor  
risk assessments and pricing models. 

Yet, vehicle technologies are evolving fast. Their ability to assist drivers in a multitude  
of driving tasks or intervening in well-defined critical situations should be adequately 
reflected in pricing models as it substantially affects the vehicle’s performance in 
accident avoidance and mitigation, thus impacting claims distributions. Today this is 
not the case. 

New vehicle technologies exist to improve the customer’s comfort and overall 
experience inside the vehicle (e.g. infotainment), to mitigate its carbon emission (e.g. 
Electric and Hybrid Vehicles), to control its dynamic and suspension performance,  
and most importantly, to increase its safety.

For insurers, it is important to study and quantify the real effect of these new 
technologies on the risk, to be able to segment it better and price policies more 
profitably and competitively. There is not a unique approach to capture and evaluate the 
performance of such technologies, as this often depends on type, maturity, and data 
availability.  

Whether it is the type of car propulsion, or the type of suspension, or the safety systems 
installed in a vehicle, the increasing diversification of vehicle technologies means the 
risks associated with that specific vehicle are also expected to differ significantly. While 
the motor insurance landscape is changing with connectivity, automation, sharing  
and electrification (trends collectively known as CASE), motor insurers’ risk models are  
still focusing largely on the driver and only consider a very limited number of vehicle 
parameters. With the responsibility of driving slowly shifting away from the driver 
towards the vehicle itself, there is a need to develop new approaches to properly account 
for this shift, and its consequences. Basic vehicle attributes such as their price, engine 
power or cubic capacity are no longer sufficient to assess risk. In other words, they  
do not adequately reflect a car’s ability to support the driver in avoiding certain risk 
scenarios and are therefore often incomplete in predicting future claim propensity.  
But even with more granular vehicle information, insurance companies still require a 
thorough understanding of how these different technologies impact a vehicle’s overall 
risk profile and how they can be quantified for actuarial purposes. 

We have developed a range of solutions to support insurers in filling these knowledge 
and data gaps, thus helping them use the full extent of their motor books’ inherent but 
yet undiscovered and unused predictive power.  
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The Swiss Re ADAS Risk Score

The Swiss Re ADAS Risk Score is a vehicle risk-assessment model that identifies and 
assesses the performances of safety technologies fitted in vehicles. It assigns a score to 
vehicles that insurers can leverage to support their risk rating, underwriting and portfolio 
management activities. It provides a strong competitive advantage to our clients, while 
relieving them of the burden of continuously assessing the performance of safety 
features across all car manufacturers, who typically update such systems more often 
than once a year. The model uses a combination of manufacturer-reported technical 
specifications, crash data collected during track testing conducted by us as well as 
accident and claims data analyses. The result is a set of scores reflecting the impact  
of ADAS on risks relevant to the motor insurance industry.

Scoring the effectiveness of ADAS: Our approach
First, the vehicles to be scored need to be identified based on characteristics known and 
used by insurers. We have developed flexible matching algorithms aiming at accurately 
identifying vehicles across several markets around the world. These algorithms connect 
local vehicle identifiers (e.g. in Germany, the combination of HSN2, TSN3 and vehicle 
model year) with an extensive internal vehicle database. The final granularity of the 
scores is then determined by the local identifier used by our insurer-client to identify the 
vehicles, which can range from unique to a set of vehicles with similar characteristics. 

On one hand, each car manufacturer uses different terminology for similar systems  
(e.g. “Toyota Safety Sense” for Toyota and “EyeSight” for Subaru). On the other hand, 
sometimes similar terminology is used to describe technologically different systems  
contrasting technical specifications that are targeted at different use cases. Our  
internal vehicle database harmonises these differences, across car brands and model 
generations, with the resulting ADAS equipment constituting the input to our  
scoring algorithms. 

The ADAS landscape is both a highly dimensional and correlated space. The first step  
of the scoring algorithm consists of mapping the full ADAS equipment with a common 
set of features called functionalities. They split the ADAS landscape into a set of less 
correlated groups with relevance to the insurance industry. 

Within each functionality group (or groups), we assess each ADAS feature against  
its technological advancement and its performance in preventing accidents. The 
assessment leverages internal engineering knowledge, which has been constantly 
expanding since the early launch of the solution in 2018. It is further enhanced  
by regular interactions with the engineering teams of our automotive partners.  
The assessment considers the evolution of the systems across generations and the 
changes in their technical specifications. 

The engineering assessment is then validated with two extra steps: a retrospective 
assessment and a prospective assessment. The retrospective analysis is based on 
internal insurance data and accident datasets from around the world. These are used  
to verify that the improvements in technical performance indeed correspond to real  
life data, thus reflecting the actuarial risk of the vehicle equipped with ADAS.  

2 Herstellerschlüsselnummer, four digits indicating the vehicle manufacturer.
3 Typschlüsselnummer, three digits describing the vehicle type in conjunction with the HSN.
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The retrospective validation is complemented by a prospective assessment of new 
systems or technologies, the impact of which cannot yet be captured by existing 
insurance or accident data. For this purpose, we have developed our own testing 
methodology to assess safety performance of vehicles and their equipment (including 
ADAS) in an insurance context. Such tests include various accident scenarios and car 
configurations, such as car-to-car rear collision or interactions with moving or standing 
pedestrians. The results of the retrospective (insurance and accident data) and 
prospective (testing) methods are then again fed into the initial engineering assessment 
to further refine the model. Thanks to this complementary approach, the functionality 
scores brought increased risk segmentation in tested insurance portfolios, across various 
markets and types of coverages. This resulted in increased predictive power of insurers’ 
technical models, both at frequency and severity levels, hence boosting technical  
pricing competitiveness for our clients. 

Figure 3:  
Swiss Re’s scoring approach for ADAS
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Table 1:  
The Swiss Re ADAS Risk Score: Functionality and Coverage Scores – a complementary solution for the insurance industry. The values of the 
Functionality Scores range from 0 to 4 where a score of 0 is given when the ADAS functionality is absent and a score of 4 describing the best 
performing ADAS functionalities.

Swiss Re ADAS Risk Score deliverable  
Depending on the insurer’s needs, the Swiss Re ADAS Risk Score can either be deployed and applied in the form of the 
functionality scores, which reflect the performance of ADAS in preventing accidents, or be transformed into relativity scores (hence 
correction factors) that correspond to specific insurance coverages (ie the coverage scores). All scores are shown in Table 1.

CarID Functionality Scores Coverage Scores13

Parking 
Emergency 
Braking Lights 

 Lane 
Keeping 

  Cruise 
Control 

Risk 
Premium 
MTPL

Risk 
Premium
MOD

Frequency
MFC

Severity 
MFC

ID 1 4 3 3 2 0 1.05 0.95 1.05 1.10
ID 2 2 1 3 2 2 0.9 0 1.25 1.00 1.00
ID 3 2 0 1 0 3 1.15 0.80 1.20 0.90
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The insurance impact of the Swiss Re ADAS Risk Score
We have observed that the scores improve the predictive power of our clients’ pure 
premium risk model by up to 30% on the best and worst performing quintiles of the 
analysed portfolios (quintiles α and ε in Figure 4a and 4b). Depending on the vehicle 
under consideration, the Swiss Re ADAS Risk Score can partially or even fully correct  
the under- or over-predictions of the client’s risk model. 

Recent client analyses in large motor insurance markets have shown a potential impact 
on prospective loss ratios4 greater than 2% when vehicles are singled out using a local 
market identifier. Further, the implementation of our Swiss Re ADAS Risk Score in 
underwriting practices have shown impacts amounting to millions of US dollars5. 

Across the clients investigated so far, the benefits brought by ADAS on insurance risk is 
dominated by claims frequency reduction. On the severity side, increased repair costs 
associated with ADAS-equipped vehicles tend to increase the severity impact. When 
combined, these two effects result in reduced risk premium for vehicles equipped with 
ADAS. Depending on the vehicles and their ADAS, the frequency and severity impact 
can vary substantially though – e.g. high levels of “Lights Functionality” score can drive 
up the severity dramatically, while high levels of “Emergency Braking Functionality”  
tend to substantially decrease the frequency of claims of corresponding vehicles. The 
functionality scores, by grouping and assessing ADAS, provide interpretability to 
insurers, and the flexibility to integrate some or all of them in their risk model depending 
on the impact on their underlying risks. 

4 Indicated impact on loss ratios are client-specific, dependent on the client’s commercial strategy, local market 
price elasticities and other subjective assumptions. It might not reflect the actual loss ratio impact measured 
after implementation of the Swiss Re ADAS Risk Score in client underwriting practices.

5 The benefits are a mix of increased sales (volume), better loss ratio (enhanced pruning), and lower acquisition 
costs. Portfolio balancing, client retention and conversion friction are not considered in this estimation.
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The real power of the Swiss Re ADAS Risk Score

Figure 4 shows some real, pseudonymised results from previous portfolio analyses leveraging the Swiss Re ADAS Risk Score  

As shown in Figure 4a, the Parking Functionality Score can be 
used to create a strong segmentation of the risks in the insurance 
portfolio under investigation. We indeed observe a monotone 
decrease of the actual losses under the investigated period 
(“Ground Truth”), with increasing levels of the functionality score. 
Furthermore, when the client predictions are considered, we 
observe a significant underprediction of the risk associated with 
cars without Parking ADAS and an overprediction of the risk for 
the cars equipped with the most effective Parking ADAS. In 
particular, Groups α and ε show a 20% gap (+/-) between the  
real claim development (“Ground Truth”) and the risk premium 
predicted by the insurer (“Predictions”).

Figure 4b shows a similar risk segmentation chart for the MTPL 
Risk Premium coverage score. In that figure, the MTPL relativities 
scores are divided into quintiles, where each of the buckets 
represents 20% of the portfolio of vehicles tested. The first 
quintile (α) represents 20% of the cars equipped with the most 

effective ADAS for preventing MTPL claims. The fifth quintile (ε), 
on the other hand, represents 20% of the cars equipped with 
either no or very ineffective ADAS equipment. As previously, we 
observe the strong risk segmentation power of our scores, with  
a monotone increase of the actual losses (“Ground Truth”) with 
decreasing level of sophistication of the ADAS equipping the 
vehicle, as captured by our scores. The insurance-based model,  
in fuchsia, does not capture the effect of ADAS on the underlying 
risk, hence showing a flat profile across the risk tiers (α to ε). 
When reinforced by the Swiss Re ADAS Risk Score, the new 
insurance model, in pink, better captures the underlying risk, 
phenomenon known as prediction lift. The exact level of the lift 
will be dependent on the sophistication of the pre-existing risk 
model from the insurers; if there are already a lot of car features 
and ADAS present in the initial risk model, the lift caused by  
our score will be a little lower than the 30% indicated in this 
example in the most extreme risk tiers (α to ε).

Figure 4a:  
Anonymised results from a client’s portfolio analysis where the impact  
of the ADAS “Parking” group on the risk premium is shown. 

Figure 4b: 
Aggregated results from several portfolio analyses where the average  
technical risk premium for different Swiss Re ADAS Risk Score tiers is shown.
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The Swiss Re EV Risk Score

In recent years, electric vehicles have turned from a niche product to a viable alternative 
to internal combustion engines (ICEs). This trend is expected to gain more momentum in 
the coming years. According to the Paris-based International Energy Agency (IEA), more 
than one in four car sales worldwide is expected to be an electric vehicle by 20306.  
This steep increase of the EV market share is driven by a variety of factors, such as:  
• Consumers actively seeking environmentally friendly alternatives to internal 

combustion engine vehicles 
• Declining purchase and running costs of electric vehicles
• The release of new models with increased battery ranges 

In addition, global initiatives to reduce carbon emissions have triggered a range of 
favourable governmental incentives and subsidies for zero-emission or low-emission 
vehicles, and some governments are going as far as completely banning internal 
combustion engines from urban areas, or even nationwide in the future. This 
development is also reflected by many OEMs announcing ambitious electrification 
targets, promising to discontinue the majority or their complete internal combustion 
engine portfolio in the decades ahead.  

With the rapid expansion of electric vehicles on the road, insurers are faced with rising 
demand for insurance products tailored to the needs of electric vehicle owners. 
Extended warranty insurance for electric batteries and other EV components, as well  
as EV breakdown and gap insurance coverages are just some examples of insurance 
offerings that can increase the confidence into electrified mobility on the driver’s side 
and facilitate the transition to electrified mobility. When it comes to pricing EV 
coverages, insurers’ actuarial teams often rely on risk models that are tailored to a given 
market and portfolio mix and are often based on large sets of claim data collected over 
years or even decades of vehicle exposure. However, considering the short timeframe  
in which EVs have become available and affordable, there is still insufficient historical 
exposure upon which reliable risk models can be fully based. Furthermore, even if such 
data did exist, it often does not reflect rapid changes in EV technology, which can have 
significant implications on the claim behaviour of newer battery electric vehicles (BEVs). 
Therefore, new approaches to motor pricing are to be considered where a stronger focus 
is placed on predictive risk assessment that allows the identification of EV-specific risk 
drivers and how they impact future claim propensity.

The Swiss Re EV Risk Score is designed to bridge the knowledge gap of insurers who 
find themselves at an early stage of their EV journey. By providing a tool in the shape  
of numerical scores, we enable insurers to extend their traditional risk model for ICEs to 
BEVs without having to build a dedicated risk model from scratch. No matter whether 
they are completely new to the EV space or have already started to write a small number 
of EVs, the Swiss Re EV Risk Score guides insurers towards a comprehensive risk 
prediction right from the beginning of their EV journey.

6  https://www.iea.org/reports/global-ev-outlook-2021/prospects-for-electric-vehicle-deployment

Figure 5:  
Working principle of the Swiss Re EV Risk Score.
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The ultimate goal of any motor risk framework is to assess the risk of a person who drives 
a given car, which has its own features, in a certain way in a given context. In an ideal 
world, such a framework results from a combination of static and dynamic components 
of risk, balancing a premium that accurately reflects its real nature while remaining 
relatively stable and predictable. The use of in-vehicle data is a crucial step towards the 
achievement of this goal, but it comes with its own difficulties. 

Devising and building a holistic approach to motor scoring is no trivial undertaking.  
From a qualitative standpoint, the unification of the aforementioned risk dimensions 
requires a broad technical engineering understanding of the matters at hand, combined 
with a deep actuarial know-how to translate it into something meaningful in terms  
of insurance. From a business standpoint, the determination and definition of sound 
business hypotheses and use cases may require a very deep and broad insurance  
market knowledge. From a quantitative standpoint, a number of challenges need to  
be overcome in order to achieve reliable, reproducible and predictive variables:

1.  Identifying the right data, both in terms of granularity and quality
2. Harmonising data obtained from different sources (e.g. car manufacturers)
3.  Developing an ab-initio methodology that could lead to a unified scoring solution 

whereby data representative of the different risk dimensions are combined and 
worked out together in its unprocessed form

4.  Determining the marginal increase in predictive power as a function of many varying 
parameters/signals

5.  Ensuring uncorrelation of the identified parameters/signals 
6. Quantifying their contribution towards enhancing risk models’ predictive power 

Swiss Re EV Risk Score approach
Considering the changes in EV design, technology, and usage scenarios, our approach to 
modelling the emerging risks is founded on two pillars: the exploration of the claim data 
of BEVs and a forward-looking analysis of the major risk drivers. The latter focuses on 
distinguishing parameters for each BEV – both regarding vehicle features and driving 
behaviour – and evaluates their impact on the overall risk profile. An example of such a 
risk factor analysis is the limited range of many BEVs and the implications it has on how 
the car is used. As the charging process of a battery is more time-consuming than 
refuelling an ICE vehicle and many markets still lack a strong network of fast chargers, 
the average distance driven with a given BEV model is shorter compared to equivalent 
ICEs. In addition to fewer long-distance trips, BEVs are more frequently driven in urban 
areas with higher densities of public charging points and where switching from an 
internal combustion engine car to a low-emission vehicle is often additionally 
incentivised. On top of this, behavioural studies and customer surveys suggest that the 
range anxiety observed in the context of electric vehicles promotes more calm and 
regular driving patterns as a strategy to conserve battery life. We are collecting and 
assessing such risk drivers – always under consideration of market-specific variations – 
to obtain a comprehensive picture on the risk performance of each BEV model. The final 
Swiss Re EV Risk Score provided for different coverage types enables insurance 
companies to perform a realistic adjustment of their traditional premium rating and 
ascertain whether a discount or increase of a classically derived risk premium is justified. 
Should a client wish to apply both the Swiss Re ADAS Risk Score and the Swiss Re EV 
Risk Score, they can be provided together in the form of the Swiss Re Vehicle Risk Score.

A holistic view on driver, 
vehicle and contextual risk 
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Swiss Re’s demo on connected vehicles 
We have developed a demo of this holistic solution that fulfils 
these six criteria by using car data (figure 6).  

All of the signals representative of driver behaviour, vehicle 
equipment and usage, ADAS usage and contextual conditions 
came directly from the car.

Figure 6:  
Swiss Re holistic risk scoring solution demo
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The demo portrayed in figure 6 gives a glimpse into the degree  
of sophistication of the Swiss Re risk scoring solution based on  
a trip in Germany that was recorded with a real car. The snapshot 
shows different boxes, each displaying a different type of 
information: 

• Kinematic car data, giving information about the current speed, 
distance travelled and rain level

• ADAS usage data, giving information both about the activation 
and deactivation of features and about the sensors used and 
their status, including the relative distance between front and 
rear objects

• Real-time contextual data, mapping the current driver location, 
including traffic condition density, weather condition and road 
conditions

• A real-time holistic score development section, highlighting  
the development of the scores as individual components and 
when considered in a unified ab-initio approach

The demo above is fully flexible in terms of type and granularity  
of the insights that could be shared. 
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In the previous sections we have highlighted how the new trends in the mobility space 
will bring important changes to the pricing and risk modelling methodologies. Yet, the 
impact for the insurance industry will go well beyond that. The rise in ride-hailing, fleet 
operators and in-vehicle technologies will increase demand for B2B insurance offerings, 
as policyholders will no longer solely be the end users but increasingly more often 
manufacturers, fleet operators and mobility providers. The trucks market is a glaring 
example of this. In this space, the interest in tools that can support the monitoring and 
mitigation of operations is strong, highlighting the need for solutions that can support 
mobility players in this space.

The Swiss Re Mobility Platform in China  
To support insurance companies with improving their trucks 
insurance loss ratio, Swiss Re has developed a mobility platform, 
a telematics data analysis solution designed to help them 
evaluate and support safety of service providers for truck fleets. 
The Swiss Re Mobility Platform enables a strong collaboration 
with several insurance companies and safety service providers. 
Through the platform, we collect telematics data from safety 
service providers as well as policy and claims data from primary 
insurance companies. By analysing this data, our solution 
evaluates the quality of the service providers (e.g. online rate, 
install speed etc.) and tracks loss ratio improvement, thus 
helping insurance companies choose effective and reliable 
service providers and improve loss ratios.

The solution is able to analyse the relationship between driver 
behaviour and accidents, identify the risk of each individual 
vehicle and predict the probability of accident through proven 
vehicle risk analytics. The knowledge gained from the solution 
helps insurance companies refine their policy renewal strategy 
and, at the same time, supports fleet operators to manage their 
trucks as required. Insurers benefit from loss ratio improvement 
while security service providers receive appropriate training  
and consultation. 

In addition to vehicle risk analytics and partner evaluation 
functions, the Swiss Re Mobility Platform also provides functions 
such as bill management, portfolio management, a telematics 
data dashboard, claims reports, accident inquiries and 
underwriting recommendations.

Figure 7:  
The Swiss Re Mobility Platform

From new risk models  
to new business models 
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The shift towards Product Liability

The presence of increasingly more automated functions will lead to important changes  
in the liability landscape. It is becoming less straightforward to assign responsibilities 
between the driver and the automakers/providers, especially in scenarios where the 
vehicle plays an important role in the driving task or could have avoided an accident.  
This will lead to a rise in the demand for product liability coverages by manufacturers  
and technology providers, who are aware of the ambiguity that could characterise  
claims in the future.  

At the extreme of this spectrum is of course the case of fully autonomous vehicles (L4+), 
particularly for those providers that choose to develop software stacks that fit agnostically 
on top of any vehicles. In these cases, product liability will be at the core of the insurance 
offerings, complementing or possibly replacing motor liability coverages. 

In order to offer competitive but profitable pricing, insurers need to consider developing 
new claims and underwriting expertise, as well as enhance their understanding of these 
new technologies and the associated risks.   

The deployment of autonomous vehicles (AVs) will be revolutionary for the mobility 
industry, bringing significant challenges and opportunities for the global insurance 
market. Assessing the risk of AVs is not straightforward: The emergence of new risk 
pools and the scarcity of relevant accident and claims data will make it difficult for 
insurers to apply traditional risk-assessment and pricing methodologies. Furthermore, 
the associated scale-up of business models, such as ride-hailing, will require insurers  
to consider developing alternative products that can address not just the needs of the 
drivers but also those of providers.  

It is important to distinguish between the different levels of automation, as the 
associated business models and insurance needs might differ significantly depending  
on the role of the driver within the vehicle. 

  

From driver to passenger: 
how autonomous  
vehicles will impact the  
risk landscape
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Figure 8 shows the SAE definition of autonomous levels, which range from Level 1 to 
Level 5. Vehicles equipped with ADAS generally fall under the definition of Level 1 and 
Level 2 automation. In these cases, the driver is still present and is assisted by the vehicle 
for some of the driving tasks, such as braking and/or steering for both emergency and/or 
comfort reasons. Level 3 is considered the tipping point between ADAS and AVs. It is a 
hybrid level of automation where the driver is still present, but the vehicle takes over the 
driving task in very specific circumstances, for instance while driving on a motorway. 
While the system is engaged, the driver can perform other activities until the request to 
take back control is issued by the vehicle. It is important to highlight that AVs should not 
be seen as a linear evolution of ADAS systems (i.e. a very advanced ADAS becomes an 
AV), but as a completely different technology. This difference also translates into very 
different business models: fully autonomous vehicles are more suitable to be offered as 
service through a ride-hailing fleet rather than sold individually to private users (as is 
mostly the case for L1/L2/L3 technology).

For vehicles with Level 4 automation, the driver could be completely absent as long  
as the vehicle operates within its ODD (Operational Design Domain). The ODD could  
be a geographical location or specific weather or road conditions under which the  
AV has been trained to operate. Finally, vehicles with Level 5 automation can operate 
autonomously everywhere with no input from the driver in any circumstances. 

Figure 8:  
The levels of automation according to the Society of Automotive Engineers (SAE)
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Insurance considerations for Level 3 vehicles 

Vehicles with Level 3 automation are becoming a focus for OEMs. Regulations 
introduced by the European Commission and national governments are developing  
in support of the deployment of this technology, enabling the first L3 vehicle to drive  
on some motorways. A key and highly debated topic is of course the one of liability 
determination. In conditionally automated vehicles, the vehicle takes control of the 
driving task when the AD (Automated Driving) system is engaged. In these cases, the 
liability could lie with the manufacturer if an accident occurs. Of course, determining 
whether the system was indeed engaged at the time of accident and did not require  
any input from the driver is not an easy task and might require access to additional data, 
such as the signals coming directly from the vehicle. 

Furthermore, for hybrid levels of automation (L2++/L3) the risk related to human 
machine interaction (HMI risk) will play a crucial role: different drivers will interact 
differently when driving the same system. Especially for some drivers, it will take time to 
adjust to new technologies and we might observe an initial learning phase, where the 
expected improvement in safety is just not there yet. In fact, we might even find a 
reduction in safety compared to standard vehicles (those unequipped with automated 
features). We are studying these interactions to support insurers in capturing this 
additional dimension of the risk, which will become increasingly relevant with the rising 
presence of automated vehicles on the roads.  

Insurance considerations for Level 4 vehicles 

When it comes to Level 4 technology, several tech companies have made significant 
progress in recent years both on the development and deployment of fully autonomous 
vehicles. In fact, in some areas of the U.S., we are already seeing the first fully 
autonomous ride-hailing programmes open to the general public. These are mostly 
owned by large and highly capitalised corporations that can amortise the huge upfront 
investments required for the development of L4 technology. This will likely expose these 
companies to the “deep pockets” issue, especially in very litigious legal environments 
such as the U.S.. Whilst this could be intimidatory for insurers due to the possible 
exposure to very severe and unpredictable claims, the AV space should be seen as an 
opportunity to enter a completely new arena, possibly gain competitive advantage and 
support a technology that could lead to significant improvements in road safety. 
However, it is important for the insurance industry to develop a good understanding of 
AVs’ risks and adapt to the new risk assessment, pricing and underwriting 
methodologies.   

Our perspective on risk assessment of AVs 
From a technology perspective, understanding the risks related to AVs is considered very 
complex for a variety of reasons, which include:   

• AV behavioural specifications: The nature of the relevant AI algorithms makes  
it almost impossible to predict the decision of an AV in any given scenario. The 
programmers of such algorithms are able to specify objective functions, which are 
then optimised by the AI in the decision-making process. However, the final decision 
is the result of a learning process and stochastic decision-making, which also makes  
it very hard for the creators themselves to have a precise prediction of the behaviours 
of an AV. Therefore, from a risk assessment perspective, a black-box approach  
(such as the use of testing and simulation methodologies) that evaluates the behaviour 
of the AV across a range of scenarios would be preferred to one that studies the 
algorithms governing the AV behaviours.  

• Strong connection between components: Due to the strong dependencies 
between hardware and software, and within the software itself, it is very hard to 
pinpoint a specific component as the one responsible in case of an accident. This has 
important insurance implications in relation to liability assignments, especially for 
product liability coverages.  
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Concluding remarks 

• Stochastic nature of AI decision making: An AV does not necessarily behave in  
the same way in front of the same scenarios. This means that if we exposed the AV  
to exactly the same scenario twice, the second time we might observe a different 
behaviour. This variability of behaviours, which is usually typical of human drivers,  
is a crucial aspect to consider when choosing the appropriate risk assessment 
methodology.

• AVs learn over time: A key aspect of AV technology (especially for Level 4) is that the 
vehicles learn and improve over time as they get exposed to more and more scenarios. 
Therefore, solid risk assessment methodologies should be adaptive and dynamic and 
account for possible improvements in the safety level over time. 

Assessing the risk of AVs comes with many challenges that stem from the complexity  
of the technology and the unavailability of historical data, normally a key component of 
risk assessment in motor risk. 

Our approach is a holistic model that considers a variety of data sources, including 
testing and simulated data as well as more qualitative proxies of the risk, to create a 
risk assessment that best reflects the complexity of the risks related to this technology 
and is adaptive and dynamic in nature. 

In this publication we have guided the reader through a forward-looking and holistic 
view of motor risk. A journey that starts with traditional and driver-centric risk models, 
which have been used for years and adopted as a standard practice among insurers 
globally. We have highlighted the importance of telematics in complementing these 
models, the addition of a dynamic element to the driver and context risk, which can 
support insurers in providing a more competitive pricing as well as incentivising safer 
driving behaviour. Yet, the mobility and automotive industry is evolving, and driver-
centric models are no longer enough to accurately capture the overall motor risk. 
Increasingly sophisticated technologies have started to assist the driver to the  
point of, in some areas, completely replacing him/her. This has made the creation of 
 risk models that can focus on the vehicle as well as the driver an utter necessity.  
Our vehicles scores do precisely that: adding predicting power to traditional models  
by capturing new sources of risk that derive from the various technologies inside  
the vehicle. 

For the insurance industry, the key opportunity lies in the use of in-vehicle data to 
simultaneously and dynamically assess the driver, vehicle and contextual risk. This is 
becoming a reality as vehicles are equipped with technologies that generate precise 
data signals that can be used as accurate proxies for motor risk. To achieve this goal,  
we have established an engineering-focused competence centre and a reliable IT 
infrastructure. This is combined with its global risk knowledge and insights to provide  
a holistic view of motor risk today, in the light of what is coming tomorrow.  





Swiss Reinsurance Company Ltd 
Mythenquai 50/60 
P.O. Box 
8022 Zurich 
Switzerland

Telephone +41 43 285 2121 
Fax +41 43 282 2999 
E-mail reinsurance_solutions@swissre.com 
www.swissre.com

© 2023 Swiss Re. All rights reserved.

Title:
Driver today, passenger next

Authors:
Margherita Atzei, Product Manager at Swiss Re 
Andrea Keller, Head Automotive & Mobility Solutions at Swiss Re 
Luigi Di Lillo, Lead Products & Partnerships at Swiss Re 
Deniz Kenber, Product Owner Telematics at Swiss Re 
David Grivel, Product Manager at Swiss Re 
Judith Wörle, Products & Partnerships Manager at Swiss Re 
Omri Har-Shemesh, External Consultant at Movingdots

Contributing authors:
Donato Genovese, Lead Product Development & Business Ops at Swiss Re 
Sandra Albers, Product Manager at Movingdots 
Silvia Marcacci, Marketing & Business Development Manager at Movingdots 
Dennis Wiemann, Head of Services & Integration at Movingdots 
Leo Li, Lead Auto & Mobility Solutions China at Swiss Re 
Tingting Sun, Telematics Technical Project Manager at Swiss Re 
Paolo Sgrignoli, Senior Scoring & Analytics Expert OEM at Swiss Re

Coordinator:
Gian Bär, Sales Delivery Support Associate at Swiss Re

Graphic design and layout:
Corporate Real Estate & Logistics /Media Production, Zurich

Photography:
Getty images

The content of this publication is subject to copyright with all rights reserved. The information may be used for private or internal purposes, provided that any copyright or 
other proprietary notices are not removed. Electronic reuse of the content of this brochure is prohibited. Reproduction in whole or in part or use for any public purpose is 
only permitted with the prior written approval of Swiss Re, and if the source reference is indicated. Courtesy copies are appreciated.  Swiss Re gives no advice and makes 
no investment recommendation to buy, sell or otherwise deal in securities or investments whatsoever. This publication does not constitute an invitation to effect any 
transaction in securities, make investments or enter into a contract of (re)insurance. Although all the information used in this publication was taken from reliable sources, 
Swiss Re does not accept any responsibility for the accuracy or comprehensiveness of the information given or forward-looking statements made. The information 
provided and forward-looking statements made are for informational purposes only and in no way constitute or should be taken to reflect Swiss Re’s position, in particular 
in relation to any ongoing or future dispute. In no event shall Swiss Re be liable for any loss or damage arising in connection with the use of this information and readers 
are cautioned not to place undue reliance on forward-looking statements. Under no circumstances shall Swiss Re or its Group companies be liable for any financial and/or 
consequential loss relating to this publication. Swiss Re undertakes no obligation to publicly revise or update any forward-looking statements, whether as a result of new 
information, future events or otherwise.

01/23


