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Abstract 

In the past few years, car-sharing has acquired momentum as an innovative mo-

bility service. This emerging automotive niche is becoming increasingly attractive 

not only for new companies entering the market, but also for established rental 

companies and traditional automotive manufacturers who want to widen their 

service offer and keep the pace with fasting changing mobility trends. The basic 

feature of the service, involving free-floating fleets of cars that customers can 

spontaneously access, and its rapidly changing market nature impose major chal-

lenges and risks, which car-sharing operators have to face on a daily basis. Be-

ing the very core of the business model, vehicles are the main source of such 

risks. Particularly, damages related expenses represent day-to-day issues in the 

sector, which, if not appropriately kept under control, will in turn inflate insurance 

costs. Customers’ driving behaviours are hard to screen and monitor, even more 

difficult is detecting low from high risk users before they become service mem-

bers. Hence, the important role cost mitigation measures play to ensure sustain-

able business profitability. The following analysis focuses on the evaluation of in-

surance claims in the car sharing industry and has the ultimate objective of identi-

fying potential relations with customer base’s characteristics. Theoretical and in-

dustry practices are supported by empirical company data provided by the market 

leader for flexible short-term car rentals: car2go. By helping in the identification of 

major drivers shaping the company’s risk profile, results will provide suggestions 

to fill in the gap and improve the currently available risk management policies and 

perhaps the realization of ad hoc procedures for special customer segments 

along with some recommendations for future studies to increase the cooperation 

between the car sharing and the motor insurance sectors. 

 

The analysis covers car2go European operative locations, with particular focus 

on the German ones, during the time frame 2013 to 2014. 
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1. Theoretical Framework 

Urban mobility has become a recurring theme within public discussion. World 

population is moving towards inner city-areas. Currently above 50% of citizens 

are estimated to be based within urban areas and this percentage is expected to 

grow till 67% by 2050. Increasing demand for convenience, for speed and for in-

dividualization of mobility services and increasingly congested city centres are all 

factors that have contributed to shape people’s needs for mobility requiring the 

development of a new approach to rethink personal cars, car ownership and all 

related costs.1 

Overtime the concept of urban mobility has shifted from the idea of structuring 

urban areas to accommodate their traffic flows to the development of mobility 

means adapted to urban transportation needs. This framework facilitated and 

helped the expansion of an innovative mobility service: car-sharing. Car-sharing 

is changing the traditional concept of cars perceived merely as products: vehicles 

are no longer considered just as physical objects characterized by private owner-

ship, but are perceived also as means through which new services can be pro-

vided.  

The integration of products and services has been discussed and described ex-

tensively in literature and this combination is often referred to as Product-Service 

Systems.  

1.1 Product-service Theory 

Since the early nineties, Product Service Systems (PSS) have become increas-

ingly popular. Pushed by the last decade economic downturn, society and the 

business world have been looking at new ways to achieve a more resource-

efficient economy, at the quest of the so called resource revolution2. 

A product-service system is defined as a mix of tangible products and intangible 

services designed and combined so that they are jointly capable of fulfilling final 

customer needs3. Hence, the focus is not anymore on the tangible product alone, 

but rather on the service the final user expects.  

                                                           
1
 Cf. Van Audenhove et al. (2014), p. 6. 

2
 Cf. Tukker (2013), p. 1f. 

3
 Cf. Tukker and Tischner (2006), p. 1552–1556. 
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The difference between product-oriented and product-service businesses lies in 

the way they create value. While product-oriented companies focus on the vol-

ume of units sold, in the product-service business models the incentives are dif-

ferent. The tangible good becomes a cost element, while value is created by in-

creasing the service life of the product. 

The trend towards the integration of products and services, even in established 

manufacturing companies known more for their product offer than for their service 

offer, is not a completely new concept. To indicate such a union, the term serviti-

zation was coined in an article published in 1988.4 The word indicates the joint 

offer of service and product, more precisely it implies a process of innovation in 

the capabilities and in the skills of an enterprise to improve the value created, 

both for the final customer as well as for the company itself, shifting from the sale 

of mere products to the sale of systems of products and services.5 The shift in-

volves primarily manufacturing companies which, next to their traditional business 

focused on products, want to widen their supply range offering services too. After 

all, in today’s business there are not just stand-alone products or just stand-alone 

services anymore; in the contemporary competitive environment, such a new 

business concept has often become an unavoidable track to be taken for many 

industrial sectors. Customers look for solutions that are more complex than the 

simple product or the simple service. The drivers, indeed, that lead a manufactur-

ing company to follow a product-service strategy are mostly related to the basic 

drivers pushing companies to maintain their competitiveness; such drivers can be 

of economic nature, such as a reduced products’ profitability and/or of strategic 

nature, as adding services to the product offer is often seen as a way to differen-

tiate the offer and acquire a competitive advantage, enriching the ability of offer-

ing solutions and not simply products to customers. Moreover, a service has a re-

lational feature that a product generally does not have, increasing offer customi-

zation and clients’ loyalty, by establishing long lasting relations.6 

With the evolution of servitization strategies towards more complex forms, also 

the type of product-service offered as well the pricing scheme used tend to 

evolve towards more sophisticated solutions, in which the final price paid by the 

client is progressively less related to the ownership of the physical product. 

                                                           
4
 Cf. Vandermerwe and Rada (1988), p. 315. 

5
 Cf. Neely (2008), p. 10. 

6
 Cf. Raimondi (2012), p. 122. 
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Product-services can be classified in four main categories relatively to the kind of 

service which is integrated in the offer: services technically connected to the 

products (maintenance, warranties), services which facilitate the use of the prod-

uct (financing, insurance, computer consulting), usage-oriented product-services 

(sharing, car-pooling, leasing), result-oriented product-services (i.e. printing ap-

pliances integrated into document management system solutions).7 Among the 

described categories, the use-oriented and the result-oriented product-service 

systems have a higher degree of complexity as they offer to the final customer a 

comprehensive solution more adapted to his needs and more complex usage- or 

result-based pricing strategies. 

Car-sharing is a fast growing mobility service perfectly embodying the concept 

behind product-service systems. The very first car-sharing model finds its roots 

back in the early 1950s. In 1948 the first European car-sharing initiative took 

place in Zurich through the so-called Selbstfahrergemeinschaft. However, due to 

the lack of technological expertise and sophistication of these very initial at-

tempts, the business has acquired momentum only starting from the 1990s8 . The 

evolution of car-sharing not only as a stand-alone offer, but especially as an inte-

grated feature within the offer of established automotive manufacturers, has been 

facilitated by favourable conditions created by the down turn experienced in the 

automotive sector and by the increased social concern with respect to sustaina-

bility issues.9 Changing needs and changing competitive dynamics drove major 

manufacturers to enhance and differentiate their offer by including innovative 

mobility services, along with traditional vehicle-related services, mainly of finan-

cial nature such as leasing or financing. 

The general PPS value proposition reflects in the car-sharing model as the main 

objective is for individuals to still enjoy the benefits of a private car, without actu-

ally needing to own one. Car sharing, in effect, has been included in the category 

of PSS defined as use-oriented10 where the main purpose is to make the most 

out of a single vehicle, boosting the utilization rate of single cars by increasing 

their operation among multiple users. 

                                                           
7
  Cf. Neely (2008), p. 30. 

8
  Cf. Britton (1999), p. 20f. 

9
  Cf. Graham (2010), p. 1, 50. 

10
 Cf. Mont (2002), p.241. 
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Car-sharing usage-intense feature is what differentiates it from traditional auto-

motive enterprises: it is not a matter of selling individual vehicles anymore, but 

the focus is to improve the service offered through the product, cars in this in-

stance, to the final customers in order to increase value creation by maximizing 

the operation rate of a single unit.  

1.2 Insurance Theory  

Car-sharing as a use-oriented product-service system has emerged as a main-

stream transportation mode over the past decade.  

The decision to take part to a car sharing program is supported by different rea-

sons. Among many, the most popular are conveniences, as car-sharing programs 

allow members to rent cars on as-needed basis paying only the kilometres and 

time driven, and the transparent and easy to understand price, which is normally 

calculated by the minute or by the hour, including all vehicle-related costs, such 

as maintenance and repairs, parking and insurance11. 

From end users’ point of view, the service represents the chance to enjoy the 

benefits of using a private car without directly dealing with all the costs and re-

sponsibility connected with ownership. 

While from a customer’s point of view the all-inclusive price has the aim of boost-

ing convenience, car-sharing operators are struggling to improve their cost effi-

ciency, especially in relation to insurance costs. The insurance sector is slowly 

adapting and learning how to deal with this new sector’s needs in terms of risk 

management12. Nevertheless, premiums are progressively increasing for service 

providers as their customer base keeps on expanding, making claims and risks 

increasingly difficult to monitor and to optimally improve. 

Uncertainty and delegation of action are, thus, primary features characterizing the 

car-sharing context where drivers appear to have more knowledge and control 

over their ability to drive than car-sharing operators and insurance providers do. 

The relationship closely resembles the one theoretically described in the so-

called principal-agent theory. The insurance sector environment is, in fact, often 

taken as example when it comes to empirically describe the standard scenario 

                                                           
11

  Cf. Toothman (2008), p.1. 
12

  Cf. Costonis (2013), p. 2f. 
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involving power delegation within an unevenly distributed information setting in 

which the agency theory has its roots13. 

1.2.1 Principal-agent Theory 

An agency relation exists when two economic actors, denominated principal and 

agent, having different objective functions and different approaches towards risk, 

interact according to specific modalities. The relation develops when one of the 

two subjects, namely the principal, delegates to the other subject, namely the 

agent, the amount of authority necessary for the execution of certain tasks and 

for the achievement of predefined objectives. The agent is thus expected to carry 

out the assigned tasks on the behalf and in the interests of the principal. Howev-

er, given that both parties are expected to be utility maximizers, meaning they are 

expected to behave in such a way to fulfil their own well-being first, there is a sig-

nificant probability that the agent won’t always have enough incentives to appro-

priately act in order to fulfil the interests of the principal. 14  

Hence, agency theory sets the objective of identifying and understanding the 

causes and the consequences related to the divergence of interests among in-

teracting actors, (the agent and the principal). It provides description of the con-

tractual agreements drawn up by agents and principals, aimed at managing and 

reducing the costs due to the presence of an agency relation15. 

As they generally describe relations among subjects having different utility func-

tions as well as different perceptions of risk and different levels of information, 

agency relations imply the inability to achieve the optimal resource allocation 16 

and require the implementation of contractual measures to achieve a balance 

relatively to information asymmetries and different propensities to risk. Therefore, 

due to its implications on the optimal resource allocation and the resulting gener-

ation of inefficiencies, the agency problem entails costs which are included in the 

so-called transaction cost category17. However, the contribution of agency theory 

to the analysis of transaction costs lies in the closer focus on information asym-

metry and uneven risk tendencies. 

                                                           
13

  Cf. Ross (1973), 134. 
14

 Cf. Jensen and Meckling (1976), p. 4f. 
15

 Cf. Einsenhardt (1989), p. 60. 
16

 Cf. Baye (2010), p. 448f. 
17

 Cf. Williamson (1981), p.552f. 
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Among the most relevant factors characterizing the agency relation are in fact the 

existence of conflicting goals between actors, the reduced ability of the principal 

to verify the actions actually taken by the agents; the reduced verifiability by the 

principal could be due to the difficulties in collecting information on the agent’s 

behaviour as well as to the costs information collection entails. Additional im-

portant factors relate to the appreciation of risk that the principal and the agent 

have. The different approach to risk ultimately influences the actions the agent 

and principal would take.  

Ideally, the parties could attempt to mitigate the disparity by trying to design com-

plete contracts, where by complete it is meant a contract foreseeing every future 

event potentially affecting the transaction. However, this implies the parties’ hu-

man ability to optimally define their current and future intents in each and every 

detail. Unfortunately, in practice contracts are almost never complete18; in real life 

incomplete contracts are the best can be achieved19 . Lack of completeness, 

though, prevents the full elimination of the inefficiencies deriving from asymmetry 

in information20. Contractual incompleteness can have different grounds. It could 

be due to a precise will of the parties involved to leave openings in the contract to 

allow for future contract adaptation, given the excessive costs that would have to 

be incurred in the attempt of a complete contractual relation definition, or simply 

due to human bounded rationality to fully forecast every potential occurrence21.  

Agency theory, in fact, assumes that the contractual agreement, regulating the 

relation between the agent and the principal, is influenced by peculiar features of 

the subjects involved. These features are categorized as: human assumptions, 

since the agent and the principal are characterize by bounded rationality, selfish 

interests, opportunism and risk aversion, organizational assumptions, related to 

conflicting goals and limited verifiability22. 

Then, the core problem of the agency relation, deriving from the variables distin-

guishing the subjects involved, is represented by the choice of the means 

through which the principal is able to induce the agent to act and behave in order 

to achieve his (principal’s) own goals and consequently fulfil his own interests, 

                                                           
18

  Cf. Hart and Moore (1999), 115f. 
19

  Cf. Williamson (1981), p.553f. 
20

 Cf. Grossman and Hart (1986), p.716 in Aghion and Holden (2011), p. 182f. 
21

 Cf. Baker and Krawiec, (2006), p.725f. 
22

  Cf. Eisenhardt (1989), p. 59. 
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given the agent has superior information and he is as well as moved by personal 

interests conflicting with the principal’s.  

Handling the agency relation should lead to the identification of a balance be-

tween the agent and the principal reflecting the most efficient outcome relatively 

to the management of the agency costs originating from the information asym-

metry and risk perception. 

With the objective of reducing the gap between the agent’s action and the ex-

pected results, the principal should design a system of incentives able to align the 

behaviour of the agent with the principal’s interests and should establish mecha-

nisms of monitoring and control providing valuable information enabling the eval-

uation of the agent’s actions. 

It is evident how the initial assumptions underlying the agency problem imply the 

generation of costs summing up with the costs generated by the gap between the 

decisions taken by the agent and those that would have actually led to the maxi-

mization of the principal’s utility function. 

Following the scheme outlined by Jensen and Meckling23, hence, the agency 

costs can be identified as the sum of: resources allocated by principal with the 

aim of monitoring the agent’s behaviour (control process implementation, reward 

mechanisms) and residual losses identified as the costs generated by the gap 

between the decisions taken by the agent and those that would have optimized 

principal’s utility function. 

Therefore, the principal-agent theory allows understanding the way the economic 

subjects define the contractual agreements which limit the subjects’ actions in or-

der to reduce the agency costs. It is important, though, to underline that the 

framework of the agency problem places the relation between the agent and the 

principal in a context of uncertainty. Such an uncertain environment has signifi-

cant implications particularly for the principal and on the definition of the optimal 

contract: the principal has not complete knowledge on the actions actually carried 

out by the agent and/or on the level of information the agent possesses, which 

constitutes the information gap; moreover, the outcome of some behaviours can 

be uncertain for the agent himself, increasing the uncertainty the principal faces 

                                                           
23

 Cf. Jensen and Meckling (1976), p.5f. 
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as he is not able to clearly detect a causal relation between the agent’s actions 

and the resulting effects.  

The gap in information level can have two manifestations, dependant on the tim-

ing in which the information asymmetry arises. When the agent has hidden unde-

sirable characteristics which the principal cannot detect before entering into the 

economic transaction, the problem is defined as adverse selection. When, in-

stead, the agent takes hidden action that the principal is not able to directly moni-

tor and control, after the agreement, the problem is defined as moral hazard.24 

From the uncertainty and the information asymmetry derives the need to intro-

duce in the contractual agreement, defining the principal-agent relation, limita-

tions which increase the complexity of contracting. 

It is exactly the asymmetry in information, one the key concept in the agency the-

ory, which specifically requires the definition of ad hoc incentive schemes. 

1.2.2 Principal-agent Theory in the Insurance Sector 

Several studies have often analysed the existence of agency problems in the in-

surance sector. 25 In particular, asymmetry in information acquires a significant 

relevance in the context of insurance contracts. Two scenarios could potentially 

emerge. On one hand, when an insurer provides high coverage insurance con-

tracts to most of its clients, it could attract bad risk clients in the first place, trig-

gering a mechanism of adverse selection leading to customers’ self-selection 

forehand.  In the second scenario, an insured’s unobservable effort after entering 

the contractual relationship can increase the probability of an insurance claim. A 

person with extended insurance coverage has a reduced incentive to undertake 

precautions, which in turn increases the likelihood of a loss. The controversial in-

centive effect of insurance coverage on an individual’s behaviour, which may 

then change the likelihood or the size of losses, or both, is what constitutes moral 

hazard.26 

From a theoretical point of view, insurance companies are assumed to operate in 

a competitive market where new players can freely enter and where players are 

assumed to have financial resources that they are willing to devote in contracts 

as long as they foresee an expected profit. These basic assumptions guarantee 

                                                           
24

 Cf. Baye (2010), p. 449. 
25

 Cf. Rothschild and Stiglitz (1976), p. 648. 
26

 Cf. Spindler et al. (2014), p. 784. 
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that any contract that is demanded and that is expected to be profitable will be 

supplied. Once analysed the expected profitability, insurers issue contracts which 

are generally highly standardized based on variables which can be summarized 

in a small number of quantitative and qualitative indicators (i.e. loss expense, 

driver’s age, gender, type of driving license) defining the risk profile of the insured 

subject. Historical data on the mentioned variables and on costs are diligently 

stored in databases to facilitate estimations. 27  

In the traditional insurance field the agency problem is what characterises the re-

lation between the insurer, namely the principal, and the policy holder, embody-

ing the agent. Insurance companies try to reduce the level of uncertainty regard-

ing the expected driving behaviours of their customers by compensating their lack 

of information with estimations of risk, based on extensive actuarial statistics of 

historical loss figures. Those statistics help the insurers in the definition of the in-

surance contracts. On one hand, insurance providers tries to detect in advance 

those clients that could potentially represent a high risk for the company, by draft-

ing more expensive contractual agreements based on factors supposed to in-

crease the level of riskiness of an individual, such as young age. On the other 

hand, contract terms are periodically reviewed as a mean of deterring ongoing 

bad driving behaviours. In this way, the evaluation of the riskiness of a driver is 

adjusted to more appropriately reflect his actually driving performance.  

The same agency relation applies between actors operating in the car-sharing 

field. However, in the car-sharing context the economic actor playing the role of 

the principal is not directly the insurer, but the car-sharing provider. 

1.2.3 Principal-agent Theory in Car-sharing 

In the framework of car-sharing, a vehicle insurance contract does not represent 

a direct link between the insurer and those actually responsible for vehicle claims 

anymore.  The car-sharing company buys insurance coverage for its vehicle fleet 

against damages caused by its own customers. Hence, the agency problem is no 

more directly associated with the traditional relation between the insurance com-

pany and the party buying the policy. The traditional dilemma deriving from 

asymmetry of information shifts to the relation between the car-sharing service 

provider and its own user base. 

                                                           
27

 Cf. Abbring et al. (2003), p. 513f. 
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Being car sharing a developing market sector and due its dynamic market nature, 

there is a need to further study the relation between car-sharing members and 

their risk profiles. To improve risk-management in the sector, it is important to be 

able to clarify the existence of an adverse selection or moral hazard, or both, 

problems when individuals acquire service membership status. 

A series of studies showed that individuals attracted to car-sharing are environ-

mentally concerned and normally possess an above-average level of education 

which have been proved to be characteristics connected to a lower level of riski-

ness28. However, there are blurred boundaries in knowledge which do not allow 

to clearly determining if asymmetric information plays an important role when an 

individual joins a car-sharing program. 

As previously mentioned, car-sharing members avoid the fixed costs of car own-

ership, as they neither are forced to buy vehicle insurance nor they need to worry 

about vehicle maintenance and repairs. Those costs are included in the variable 

fee users pay accordingly to the amount of time and/or kilometres driven. The all-

inclusive price is what differentiates, though, the car-sharing agency problem 

from the traditional insurance agency relation. While insurers have contractual 

means to screen somehow their customer base (the agents) before as well as 

during the contractual relationship, car-sharers cannot. It is hard for a car-sharing 

operator to detect in advance if a customer represents or not a high risk for the 

business. As all customers are normally charged the same price, both good and 

bad clients will be attracted even if they know in advance they will represent a 

major risk for company, they will anyways face equal costs for enjoying the ser-

vice. Even when a client reveals risky driving behaviours during the use of the 

service, it is hard to reduce the agency costs incurred. Car-sharers can apply a 

deductible to claim expenses which the driver is held responsible for, meaning 

sharing liability and costs, but more effective measures should be implemented to 

efficiently deter wrong behaviours. 

Therefore, it is of primary concern for service providers to have a clearer under-

standing if their customers, or more likely particular segments among them, are 

more prone to illicit driving behaviours leading to major damage claims. 

The insurance coverage already included in the service fee, the lower degree of 

attachment to the car due to no ownership relation and the current limitations 

                                                           
28

 Cf. Le Vine et al. (2014), p.10. 
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providers have in efficiently tracking customers’ damage faults, might represent 

incentives for some customers to engage in dangerous or at least less careful 

driving behaviours reducing the cost efficiency of the business. 

 

2. Car-Sharing Industry  

Understanding the structure and the competitive environment in which car shar-

ing companies operate is fundamental to get a deeper insight into the market 

problematic issues and into the prospective solutions to deal with them. The fol-

lowing description aims to investigate main market characteristics along with its 

current and future potentials. 

2.1 The car-sharing Industry Overview 

Car-sharing represents a particular business segment within the larger automo-

tive industry. It refers to the sequential use of a vehicle by multiple users in which 

costs are time or distance based as customers are charged for the amount of 

time and/or for the amount of kilometres they drive. 

In the past years, car-sharing has acquired momentum gradually been accepted 

as the symbol of a new urban mobility paradigm.  The service enables customers 

to access free floating fleets of vehicles within predefined urban areas relatively 

to their needs and to the availability of vehicles. The main difference with the car 

rental sector lies in the duration of the rental as car-sharing rentals are relatively 

shorter both in terms of time as well as distance driven. 

Car-sharing programs have become more and more popular, enabling drivers, 

especially those who do not possess a vehicle, to enjoy an independent transpor-

tation mode. The shift from a product-ownership to a product-service concept al-

lows keeping the benefits of a private car, in terms of flexibility and comfort, while 

potentially lowering costs with respect to car ownership29.  

Car sharing surely represents a change both from the demand as well as from 

the supply side. On one hand, it expresses a changing need in demand through 

the will of an increasingly higher number of people who simply want to have ac-

                                                           
29

 Cf. Prettenthaler and Steininger (1999), p.445. 
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cess to car usage by paying on demand. On the other hand, it requires a restruc-

turing of the supply system which needs to be adapted to a new market need30. 

Big automotive companies as well, such as BMW and Daimler, became major 

forces behind this shift. Big multinationals too faced the need to develop a new 

business model to activate their own car-sharing service. Such a new business 

model works according to mechanisms which are slightly different from the ones 

driving the standard automotive company since the focus is not directly on units 

sold anymore but rather on the utilization of a single unit. The objective is now in-

creasing the utilization of a single vehicle rather than increasing the sales of mul-

tiple units. 

Therefore, this particular niche, which is becoming truly global in scope covering 

three continents (Europe, America and China), is redefining its own architecture 

through an innovation process, following the service economy trend developed 

particularly from the 1990s on31.  

2.2 Market structure and Main Competitors 

The expanding trend in car sharing diffusion and the current limited number of 

competitors represent the ideal premises for attracting companies and new in-

vestments in the sector. Foreseen profitability pushed  enterprises already oper-

ating in the car rental industry, like Avis and Hertz, along with industrial groups 

specialized in other sectors to launch their own car sharing business hoping to 

reap some of the benefits.32 
 

Some well-known European success cases are DriveNow by BMW, Autolib in 

France by the Bollore’ Group and the current leader within flexible short-term car 

rental market, car2go by Daimler33. 

2.2.1 DriveNow 

German automotive giant BMW has entered the car sharing business during April 

2011 with the establishment of DriveNow, a 50% joint venture in collaboration 

with another giant in the car rental sector, Sixt34. 

                                                           
30

 Cf. Firnkorn and Müller (2012), p.266. 
31

 Cf. Tukker (2013), p.1. 
32

 Cf. Stanley (2013), p1f. 
33

 Daimler Annual Report (ed.) (2014), p.41. 
34

 BMW Group Corporate and Governmental Affairs (ed.) (2011), p.1f. 
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DriveNow enables users to rent station-free vehicles via an app, the website or 

directly on the road. The service is currently available in Munich, Berlin, Düssel-

dorf, Hamburg, Cologne, San Francisco, Vienna and, since December 2014, in 

London, too. The fleet consists of about 2,800 cars. At the end of 2014, over 

390,000 customers had benefited from the premium car-sharing service. The se-

lection of vehicles offered includes: BMW series 1, BMW X1, Mini Cooper, Mini 

Cooper D, Mini Clubman, and Mini Cabriole. 35 

The system is quite innovative due to the good integration between premium 

segment vehicles and a well-organized supply.  On one side, BMW offers high 

quality cars and vehicle technology while SIXT inputs its know-how in car rentals, 

IT systems and a global network for customer membership registration. Moreo-

ver, the service is offered through the sub-brand BMWi which still has the flexibil-

ity of a start-up while taking advantage of the big pool of resources of the larger 

BMW Corporation.  

The price model is quite simple and easy to read by customers. Customers need 

to pay a membership fee of 29€, the price/min is about 0.31€ which includes fuel, 

parking, insurance and car taxes.36 The project has immediately raised interests, 

demonstrating the increasing demand for urban flexible mobility services.  

2.2.2 Autolib 

Autolib is car sharing system which was firstly launched in Paris at the end of 

2011. It is operated by the French Industrial Group Bolloré. The French giant is 

among the biggest five hundred companies and has strong market power in the 

transportation and logistics fields, media and communication and in the field of 

storing electric power.37 

Autolib is meant to complement the earlier established bicycle sharing business, 

Velib, which was launched in 2007. The business is operated through a fully elec-

tric vehicle fleet, the Bluecars Bolloré model, and currently has available 2.400 

Bluecars vehicles with about 5.000 charging points in the French territory. Sub-

scribers reached about 55.000 as of June 2014. 38 The service is available in Par-

is, where it started, and has been recently launched in Lyon and Bordeaux too. In 

the pipeline, two new cities are expected to be included in the geographical 
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 BMW Group Annual Financial Report (ed.) (2014), p.9-43. 
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 Cf. DriveNow (2015) 
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 Bollore’ Business Report (ed.) (2013), p.2. 
38 

Cf. Henley (2014), p.1f. 
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scope of the group, London and Indianapolis, expanding the international reach 

of the service. 39 

The major innovation is represented by the lithium metal power battery particular-

ly suited for the urban and suburban electric vehicles and ensures a driving au-

tonomy of 250 km. 40 Autolib price schemes slightly differs from the generally 

used price per minutes charges by other car sharing programs, such as 

DriveNow and car2go. Rates are calculated per 30 minutes of service use in ad-

dition to a lump sum fee to paid on a yearly, monthly, weekly or daily basis41. Au-

tolib has demonstrated to be a particularly good business model in a city like Par-

is of high population density with low parking opportunities and where 58% of the 

urban population does not own a car.42 

2.3 car2go  

car2go is a mobility service offered by the automotive multinational group Daimler 

AG and positions as the market leader within short-term flexible rental sector.43 

The project was first developed in 2007 by Daimler’s Business Innovation Divi-

sion, responsible for identifying future opportunities and developing new business 

models to be integrated in the core manufacturing business. The initial phase of-

ficially started in October 2008 with the launch of the first location in the city of 

Ulm. The following phases defined car2go as the market leader worldwide, cur-

rently present in 29 cities among eight countries across two continents (North 

America and Europe). The European locations have been operated as a joint 

venture corporation, car2go Europe GmbH, which is owned 75% by Moovel 

GmbH, also part of Daimler, and for 25% owned by the rental car company Eu-

ropcar till mid-2015.44 

Within the for-profit car-sharing companies, car2go operates a free-floating fleet 

of SMART fortwo cars: the system does not have fixed stations and car bookings 

can be made spontaneously via smartphone or through the internet portal. The 

advantage for users is that they can freely use cars within predefined operational 

areas (called home areas) following access-based consumption logic, without the 
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need to book in advance or bring the cars back to a specific spot, which makes 

one-way rentals possible. Users can get into the closest available car and experi-

ence the comfort of a private car without actually owns it. The standard fare goes 

by the minute according to the duration of the rental, following a one-time sub-

scription fee of 29 €. 

By the end of 2014, car2go achieved more than one million customers for its mo-

bility services for the first time worldwide, of which more than 500.000 located  in 

European countries and approximately 13.000 vehicles distributed globally, of 

which 1.300 are electric vehicles, making car2go the largest provider of electro 

mobile car-sharing. 45  

Within EU borders, car2go experienced major boost in terms of customer expan-

sion. Between 2013 and 2014 car2go customers grew by 60%, highly above ex-

pectations.46 Thanks to great customer acceptance overtime, the company car-

ried major rollouts over the years being operational in fifteen European locations 

(table 1), covering major German cities (Hamburg, Berlin, Frankfurt, Stuttgart, 

München, Düsseldorf and Köln), main Italian cities such as Rome, Milan, Flor-

ence and Turin, as well as Austrian capital, Wien, and the Dutch capital, Amster-

dam. Late 2014, it also started operations in Scandinavian locations (Copenha-

gen and Stockholm). Besides North America and Europe the company has en-

tered more complicated and challenging markets too, such as China. 

Table 1 - car2go European Locations 47 

City Country Vehicles Type of car Start date 

Düsseldorf Germany 225 Gasoline Feb. 2011 

Hamburg Germany 685 Gasoline Apr. 2011 

Amsterdam Netherlands 281 Electric Nov. 2011 

Vienna Austria 772 Gasoline Dez. 2011 

Berlin Germany 1,017 Gasoline  Apr. 2012 

Kӧln Germany 350 Gasoline Sep. 2012 

Stuttgart Germany 516 Electric Nov. 2012 

München Germany 295 Gasoline Jun. 2013 

Milan Italy 689 Gasoline Aug. 2013 

Rome Italy 587 Gasoline Mar. 2014 
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 car2go company data. 
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Florence Italy 200 Gasoline Mai 2014 

Frankfurt Germany 201 Gasoline Sep. 2014 

Copenhagen Denmark 194 Gasoline Sep. 2014 

Stockholm Sweden 110 Gasoline Dec. 2014 

Turin Italy  200 Gasoline Apr. 2015 

 

Own elaboration. Source: car2go company data. 

 

However, given the fast-changing nature of the market, challenges are constantly 

in ambush. Increased competition (such as fierce competition of BWM’s owned 

DriveNow in München and Wien, or the Fiat-Trenitalia’s Enjoy in Milan, quickly 

changing consumers’ behavioural patterns regarding car ownership as well envi-

ronmental impact, and rising costs make progressive expansion quite difficult, 

hence, the closing of few locations in the last years within European borders (ta-

ble 2).  

Table 2 - car2go closed-down European Locations 

City Country Start date End date 

Ulm Germany Oct. 2008 Dec. 2014 

Lyon France Feb.2012 June 2012 

London United Kingdom Dec. 2012 May 2014 

Birmingham United Kingdom May 2013 May 2014 

 

Own elaboration. Source: car2go company data 

2.4 Future Trends 

Major uncertainties characterise car-sharing future. Uncertainty mainly relates to 

future technological improvement and customer acceptance, hence, the numer-

ous studies by industry practitioners and consulting firms trying to project its fu-

ture developments. Nevertheless, according to the frequently cited car-sharing 

sector analysis carried by out by the renown consulting firm Frost and Sullivan, 

some major trends are described that will positively influence the adoption of car-

sharing services by cities and citizens. Municipalities will progressively implement 

smart and sustainable mobility systems within their territories, thanks to the 

greater harmonization across transportation modes, being buses, metros or 

shared vehicles, enhancing inter-operability across them. Infrastructures will be 
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improved and the service will become increasingly technology embedded with 

smart-phone based payment and booking methods48. 

Those trends will contribute to shape even more the traditional definition of car 

and of its usage. New platforms will be needed due to the shift from cities de-

signed to accommodate traffic flows to cars designed to adjust to cities’ needs. 

Moreover, not only there is an increasing need for city-friendly cars, which are al-

ready available on the market, but there is a need for flexible and eco-friendly 

mobility solutions, freed from the hassles of maintenance, congestion, parking, 

inspection and insurance. 

Market projections made by Frost and Sullivan (2011) depict a quite positive fu-

ture for the overall car-sharing market: membership subscription being 14 million 

in Europe by 2020, shared vehicles being 200.000 in Europe by 2020, with 

77.000 vehicles projected within 2016, expecting to replace over 1 million cars 

and a revenue stream reaching 7 billion € in Europe by 202049. 

However, car sharing future raises important challenges too. Competition will be-

come tougher. Due its potentials, the sector is attracting new entrants and push-

ing the currently existing ones, such BMW’s DriveNow, Fiat’s Enjoy, to make their 

business strategy fiercer.  Expansion is crucial, launching new locations, entering 

new market to exploit first mover advantages, while greatly investing in marketing 

strategies to increase customer loyalty, key to ensure profitability of established 

locations. 

Not only new companies will arise, but also established car rental companies, 

such as Zipcar in North America and Europcar, together with established auto 

manufacturers are expected to invest to reap the potentials of their own car-

sharing businesses, of which car2go is an example50. 

Another pretty undiscovered, but rising trend that could impose major obstacles, 

if not promptly included in the offer range, is the so called peer-to-peer car shar-

ing (P2P car-sharing). P2P car sharing is defined as  

an innovative approach to vehicle sharing in which privately owned vehicles 

made temporarily available for shared use by an individual or members of a peer-
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to-peer company, with pickup and drop-off locations agreed on between the two 

parties (typically round trip).51 

Beyond P2P car sharing, car-sharing providers are trying to further differentiate 

their offer trying to expand their traditional range from traditional B2C (business to 

consumer) to include also business and premium customers (B2B – business to 

business).  

3. Risk-related costs in the car-sharing industry 

3.1 Main cost drivers 

Despite the challenges characterising every growing market sector, car-sharing 

business appears to have great potentials, not only in terms of future growth, but 

also with respect to the sustainable development of cities. Among the many rea-

sons customers would choose to rely on car-sharing for their daily or occasional 

mobility needs, one is the reduced costs they would incur. Primarily, they would 

avoid the hassles of dealing with all the fixed costs associated with vehicle own-

ership especially in terms of insurance, vehicle maintenance and parking costs52. 

From service users’ point of view those cost elements acquire a different nature 

becoming variable cost items as they get to be included in the service variable 

fee customers are charged, which fluctuates according to minutes and kilometres 

driven.  

For every user’s benefits, though, there are complications providers have to face. 

If on one hand, customers are better off reducing the burden of their car-related 

fixed expenses, on the other hand insurance and maintenance costs represent a 

big part of the cost load when considered from the perspective of car-sharing 

companies. Being cars the core of the business model, insurance is an especially 

problematic issue, to the point that many practitioners state that auto insurance 

represent a major obstacle to the expansion of the service53. 

Those companies which cannot self-insure must purchase their vehicle insurance 

in the open market. So far, though, it seems that the insurance sector is not pre-

pared, yet, to face or efficiently respond to the special needs of car-sharing com-

panies. A direct consequence is the inefficiency generated due to rising insur-
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ance premiums which in turn makes the insurance charge car-sharers pay three 

to four times higher than what an individual car owner would otherwise pay.54  

Therefore, one interesting future analysis could be devoted to the understanding 

of how the insurance market should be better structured to accommodate and re-

spond to the needs related to the shared used of vehicle among multiple drivers. 

Another important issue is liability definition under current legislations in the dif-

ferent countries. The definition of the car-sharing business is still blurred for most 

insurance companies, thus it is still quite unclear how to optimize members’ in-

surance coverage. This lack of clearness makes car sharing providers liable for 

any violation, collision, damages to other vehicle caused by a service member to 

third parties. Additionally, the dispersion of the service customer base implies a 

greater degree of difficulty in monitoring and controlling the company’s exposure 

and risk.55 

Hence, the increasingly important role crashes and insurance-related cost mitiga-

tion and controlling measures play in order not to prevent the sustainable devel-

opment of the business. 

Due to its still small size compared to the bigger car rental business, though, car-

sharing coverage problematics are not of primary importance for the insurance 

sector relatively to investments to develop customized insurance products56. This 

in turn leads car-sharing operators to price insurance to their customers in quite 

rough ways, far less refined in comparison to the sophisticated pricing models 

used for individual private motor insurance. The price operators charge for insur-

ance frequently does not vary among different drivers, but is rather embedded in 

the overall car-usage charges and invisible to the end user.57 

Car-sharers are trying to deal on their own with the issues, for instance, by 

equipping their vehicles with telematics technologies. Telematics could be a very 

useful mean of keeping track of customers’ driving behaviour, let alone deterring 

unsafe driving. Taking full advantage of telematics potential is one of the first step 

toward a more efficient and effective risk management and cost mitigation. 
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To mitigate those costs, it is very important for car-sharing enterprises to improve 

their risk management activities, enhancing their ability to analyse customers’ 

driving behaviours, monitoring violating behaviours and filling the gap in the poli-

cies implemented to foresee as well as deter potentially risky driving patterns.  

 

3.1.1 Motor third party liability (MTPL) 

When considering vehicle claim costs in the car-sharing sector, the major costs 

accounted for are those related to third party liability claims (TPL).  Motor third 

party liability insurance covers civil liability in relation to damages that have been 

caused to third parties. Specifically, it ensures that damages caused to a third 

party´s health and/or property resulted from an accident are actually covered.58 

TPL insurance coverage is the most popular and known one also due to the fact 

that it is required by law for all registered vehicles in countries within the Europe-

an borders. 

In Europe, motor third party liability is compulsory as it is prescribed by the EU 

Motor Insurance Directive 2009/103/EC as of 16th September 2009. The obligato-

ry nature of motor insurance in the EU has the main objective of protecting Euro-

pean citizens and the public in general in relation to motoring-related damages 

throughout the EU countries. However, that fact that insurance coverage is re-

quired in all EU member states does not imply the application of homogeneous 

insurance premiums. Premiums can differ across member states due different 

adopted approaches towards risk assessment and compensation schemes59.  

In spite of their different levels across countries, motor insurance premiums rep-

resent a great share of the turnover generated within the non-life insurance seg-

ment. Motor insurance income is estimated to represent almost the 30% among 

all revenue generated by non-life insurance premiums60. The substantial revenue 

generation by motor insurance is also due to the increasing expansion of vehicle 

fleets, whose growth car rental and car sharing companies significantly contribute 

to. 

The renowned ultimate principal in insurance is that insurers will provide an in-

surance contract as long as their expected profit is higher than zero. An insurer’s 
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profitability in turn depends on the premium charged, on the expected claims 

costs and claim management expenses. Therefore, insurance companies will be 

willing to provide coverage only if the rates charged are consistent with the risks 

they estimate61. 

Profitability estimation is particularly challenging especially in the vehicle insur-

ance sector, due to the high volatility of risks together with other external factors 

(as inflation) which increase the pressure insurers face when it comes to forecast 

future requirements to be able to meet claim costs. Consequently, the uncertain 

nature characterizing estimations requires premiums to be periodically readjust-

ed, usually on a yearly basis, in order to reassess the risk that could be incurred. 

European insurance market differs across countries especially in relation to their 

level of sophistication and development. 62  If generally the market for motor third 

party liability coverage in developed European countries is competitive, the level 

of competition of each individual market is dependent upon the length of time the 

state’s insurance market has been deregulated, taking into consideration the rela-

tively recent deregulation wave of the early 1990s. With the issue of the so-called 

Third-Generation Insurance directives, namely directive 90/618/EWG as of 11th 

August 1990, second directive 90/619/EWG as of 11th August 1990, for the first 

time financial markets in Europe were deregulated as part of the European Un-

ion’s objective of creating a single market for financial services, liberalising insur-

ance markets with respect to virtually all price and product competition.63 

Deregulation favoured the increase in market complexity which in turn increases 

the sophistication reflected in the definition of the premium rates too. If in the 

past, rates were simply defined by the type of car, nowadays multiple variables 

are included in the determination of the premiums, for instance driver age has 

become more and more relevant64.  

Due to the rapidly increasing complexity, premium calculation represents a major 

issue. Many steps have to be taken to accurately calculate the adequate rate. 

The major problem is that insurance service price is normally defined before the 

service costs, namely damage claims, are actually known. Fundamentally, the in-

surer needs to calculate a fare rate, without complete knowledge on the timing of 
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claim, the duration of the claim settlement process, which could take years, the 

total number and total monetary amount of the damage65. 

In practice, though, insurance companies have normally plenty of data and rec-

ords to calculate rate and forecast risk exposure as accurately as possible to 

avoid mismatching between risk incurred and price paid by the insured. 

Among the steps taken to properly determine coverage price, insurers collect 

past claim costs, create analysable actuarial datasets to better understand the 

characteristics of the claims, calculate most relevant key performance indicators, 

such as claims’ frequency and loss ratio (total losses defined as a percentage of 

premium paid), calculate the effect of all the variables influencing claims costs 

and simulate potential results. 

However, no matter the development of the market, insurance contracts are still 

highly standardized66. Standardization is imposing serious challenges in sectors 

such as car sharing. New needs are arising relatively to insurance coverage, for 

which the insurance sector seems not yet prepared to meet efficiently. One hand, 

car sharing is still a quite small market, which can be one of the main reasons 

behind the wait-and-see approach insurance companies are adopting. On the 

other hand, contract standardization could be generally questioned in relation to 

recent regulatory and technological innovations, which do not regard car sharing 

only.  

Nowadays, insurers have extensive databases with sector’s specific records on 

losses that reduce the need to rely on industry aggregate loss data. Sector spe-

cific losses data enables insurers to have plenty of information for the insurer’s 

specific culture and claim practice. Additionally, technological development is im-

proving customization and data collection management, which allow getting real 

time data on driving behaviours rather than relying on historical records through 

the implementation of advanced recording appliances directly on vehicles. How-

ever, it might be still true that smaller companies do not have extensive records 

to rely on or enough resources to invest on state-of-the-art vehicle technologies. 

In such an instance, then, they could begin relying on aggregate data collections 
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while progressively making adjustments to the data based on its own contractual 

deviation.67 

3.2 Risk-related cost overview - car2go  

As defined in previous paragraphs, insurance companies calculate their premium 

by means of actuarial statistics based on historical records on losses. 

Insurers evaluate their private and corporate clients by computing specific key 

performance indicators (KPI) to determine any change in risk exposure. 

Among others, one of the most frequently used KPIs is the loss ratio KPI defined 

as follows: 

Proportionate relationship of incurred losses to earned premiums expressed as a 

percentage. If, for example, a firm pays $100,000 of premium for workers com-

pensation insurance in a given year, and its insurer pays and reserves $50,000 in 

claims, the firm's loss ratio is 50 percent ($50,000 incurred losses/$100,000 

earned premiums).68 

Increasing in the loss ratio implies a higher risk exposure for the insurer, which in 

turn exponentially increases the chance the premium, to be paid, will be adjusted 

upward. 

Specifically, within car2go European operations, the insurance company Zurich 

(German subsidiary) provides insurance coverage for the whole fleet.  Zurich is 

also responsible for managing claims and providing monthly statistics on acci-

dents. Claim statistics are delivered regularly covering in details German car2go 

locations including Berlin, München, Rheinland area (consisting of Kӧln and Düs-

seldorf), Hamburg, Stuttgart, Ulm. Figures on other major car2go regions such as 

Italy, Austria and Netherlands are periodically provided as summary overviews. 

Table 3 shows the evolution of loss ratios across European car2go cities, sepa-

rating car2go locations in two major blocks, one covering German operations 

(DE) and the other covering non-German entities (Non-DE). The separation 

clearly shows the significant increase in the loss ratio for German entities since 

2011. 
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Table 3 - car2go Loss Ratios 2008-2014 

Year Premium 

2011 DE 261,542 € 

2012 DE 1,252,304 € 

2013 DE 2,383,868 € 

2014 DE 2,543,901 € 

Total DE 6,441,615 € 

 

Year Premium 

Total Non-DE 2011 38,586 € 

Total Non-DE 2012 1,107,010 € 

Total Non-DE 2013 2,050,386 € 

Total Non-DE 2014 3,029,976 € 

Total Non-DE 6,225,958 € 

 

Own elaboration. Source: Zurich Deutschland.
69

 

 

Graph 1 shows a pretty similar increase in the premium paid in the two different 

areas, but major deviation in the evolution of loss ratio. Overtime German entities 

always outweighted the premium paid, leading to loss ratio always above 100%, 

highlighted in red color. Outside German borders, losses appear to be more in 

line with the coverage costs and never above them, highlighted in green. 

Such steep increase in the German area has been registered due to major losses 

incurred overtime and particularly in 2014 when the loss ratio reached an ever 

high 131% loss ratio. Major losses, defined as the share of claims breaking the 

20.000 € threshold amount, have contributed to reach an average loss ratio 

around 113% during the time period 2011-2014. This result means that car2go 

locations, German ones above all, have incurred losses far above the insurance 

premiums paid, representing major source of loss for the insurance company. 

The increased insurer’s risk exposure translated into 25% increase in the yearly 

premium paid per vehicle within the German fleet. 

Expensive claims mainly interested big car2go locations such as Hamburg and 

Berlin, whose loss ratios achieved the highest level in 2014, respectively of 315% 

and 147% as represented in graph 1. 
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 ULM: Ulm, DÜS: Düsseldorf, KÖLN: Köln, MÜN: München, STG: Stuttgart, HAM: Ham-

burg, BER: Berlin, AT: Wien, IT: aggregated Italian locations (Milan, Rome, Florence), 
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Total loss Loss ratio 

281,630 € 108% 

1,372,984 € 110% 

2,484,687 € 104% 

3,341,859 € 131% 

7,481,160 € 116% 

Total loss Loss ratio 

4,535 € 12% 

733,334 € 66% 

1,248,916 € 61% 

1,993,166 € 66% 

3,979,951 € 64% 
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Graph 1 - car2go Loss Ratios by location 2011-2014 

 

Own elaboration. Source: Zurich Deutschland. 

 

4. Insurance Claims  

4.1 Claim statistics in car2go  

car2go European operations experienced over the past years a significant in-

crease in the amount and in the loss generated by fleet damages. 

car2go’s motor third party liability claims (TPL) filed with Zurich are periodically 

registered, analysed and stored in dedicated statistics databases. Stored dam-

age information includes monetary amounts to cover claims, the reserves esti-

mated by the insurer in order to face damage reimbursement, the date of the 

claim event, the cause generating the damage and, where available, the driver 

responsible for the event along with some particular driver characteristics rela-

tively to age, gender, type of driving licence, which represent the basics for an 

appropriate risk management analysis. 

Damage statistics provided by Zurich Deutschland tracking losses within car2go 

European fleet show an exponential increase in the volume of claim costs, which 

is not comparably registered within other major operative regions, namely Aus-

tria, Netherlands and Italy (where Italy includes Milan for 2013, while in 2014 it 

includes also Rome and Florence) (graph 2).  
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Loss% 2012 143% 71% 49% 52% 175% 70% 59% 92%
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Loss% 2014 20% 76% 57% 29% 49% 315% 147% 76% 59% 42%
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Graph 2 - European TPL claim expenses (in €) 

 

Own elaboration. Source: Zurich Deutschland. 

Due to the significant impact of German claims and to the wider and more de-

tailed data provided by the insurer on German locations, the analysis is limited to 

German locations. However, this does not reduce the validity of the investigation 

as Germany is the most mature and biggest market for car2go. 

Germany has experienced over the past two years a remarkable 68% increase in 

the costs incurred to cover third party liability damages. Costs rose from about 

2.3 million € at the end of 2013 to about 3.8 million € registered at the end of 

2014. 

The upward trend in the absolute costs incurred could be partly explained by the 

rise in the amount of damages. However, the increase in the number of claims is 

not proportional to the steep increase in the costs: the amount in the number of 

claims only rose by 12% compared to the 68% increase in the costs. 

The disproportional growth is mainly related to the increasing impact of major 

damages. Major damages, classified as those damage claims which exceed the 

threshold of 20.000 €, experienced a three-fold increase in cost in Germany over 

2014 as represented in graph 3. 
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Graph 3 - Total TPL major damage costs (in €)  

 

Own elaboration. Source: Zurich Deutschland. 

Strikingly enough, even though major damages represented only the 0.7% of to-

tal third party liability damages in 2013 and 2.4% of total claims in 2014, those 

damages actually characterized a significant 24% and 44% of total costs in the 

two respective years. 

The remarkable increase in damage expenses also helps explaining the 50% in-

crease in the average damage € amount in Germany from 2013 to 2014. While in 

2013 the average expense for a single damage in Germany was about 3.100€ 

with an average frequency of 22%, implying a damage occurrence every five 

cars, in 2014 a single damage touched the 4.700€ level, with an overall frequen-

cy 24%, meaning every fourth vehicle was subject to a claim.     

Table 4 shows more into details the distribution of damages, depicting loss evolu-

tion over 2013 and 2014 for each individual German location. This helps better 

identifying which locations are the major drivers behind the overall region bad 

claim performance. As shown, Berlin and Hamburg appear to be the riskiest loca-

tions both in the amount as well as in the cost generated in both periods. Those 

locations, though, are also the ones presenting the biggest number of rentals and 

the highest vehicle utilization whereby vehicle utilization represents the rate at 

which cars are used on a daily basis within the predefined operational area. The 

positive relation between utilization and losses confirms the general logic by 

which the more the vehicle is used by customers the more is subject to potential 

accidents.  
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Table 4 - Total TPL claim overview across German Locations (2013-2014)  

 

 

Own elaboration. Source: car2go company data and Zurich Deutschland      

Therefore, it is important to relate the riskiness of the different cities to their level 

of driving activity in order to appropriately assess which variables are behind the 

progressive expansion of insurance claim expenses and to assess their relation 

with customer characteristics and their individual driving behaviours.  

4.1.1 Causes of Claims 

Among the various causes leading to a claim, graph 4 depicts the most frequent 

reasons leading to the filing of an insurance claim within car2go German opera-

tions.  

Causes of damages seem pretty stable over both years of observation. The high-

est number of claims is due to rear-ending accident (“Auffahrschaden”), covering 

about 37% and 30% of the whole claim amount in 2013 and 2014 respectively. 

Parking and scratch-related damages (“Ein-/Ausparken”, 

“Berührung/Streifschaden”) also make up for a significant share of losses, consti-

tuting about 30% of total claims over the whole time interval. Lastly, changing 

lanes and reverse manoeuvring (“Überholen/Spurwechsel”, “Zurüchset-

zen/rangieren”), covering about 16% of whole claim sample, are as well included 

in the top three sets of most recurrent risky driving behaviours. 

 

 

 

 

City avrg. Utilization € claims cost/1 k rental rentals Damage Frequency

frequency 

of an 

accident 

every … N 

of cars

avr. Fleet number of claims avrg. €/ claim

Hamburg 10.6% 1,649,253€   1,113€                    1,482,354 43% 2 664 285 5,787€                 

Berlin 8.1% 1,622,154€   891€                        1,819,623 29% 3 1108 317 5,117€                 

Rheinland 5.8% 281,486€      388€                        724,593 15% 7 601 92 3,060€                 

Stuttgart 4.8% 194,245€      320€                        607,343 15% 7 512 77 2,523€                 

Munchen 4.3% 76,640€         353€                        217,343 11% 9 298 32 2,395€                 

Ulm 3.7% 40,770€         280€                        145,815 8% 13 164 13 3,136€                 

2014

City avrg. Utilization € claims cost/1 k rental rentals Damage Frequency

frequency 

of an 

accident 

every … N 

of cars

avr. Fleet number of claims avrg. €/ claim

Hamburg 11.2% 605,166€      485€                        1,248,932 39% 3 567 223 2,714€                 

Berlin 6.7% 827,615€      514€                        1,609,540 25% 4 1180 300 2,759€                 

Rheinland 4.5% 187,002€      333€                        560,995 15% 7 565 83 2,253€                 

Stuttgart 3.8% 232,361€      599€                        387,997 21% 5 440 94 2,472€                 

Ulm 3.8% 419,602€      1,538€                    272,879 7% 14 284 21 19,981€               

Munchen 2.2% 34,926€         497€                        70,213 4% 23 274 12 2,910€                 

2013
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Graph 4 – Most frequent causes of claim (2013-2014) 

 

Own elaboration. Source: Zurich Deutschland
70

 

While graph 4 focuses on the driving behaviours most frequently leading to an 

accident, graph 5 focuses on the causes that contributed the most to the rising 

claim costs. Despite the low average cost per damage of about 2.600€71,  the 

high number of accident caused makes rear-ending the behaviour covering the 

biggest share of the costs in 2013 (about 31%) and a significant portion in 2014 

too (about 17%). In 2014, turning off the main street (“Abbiegen/wenden”) caused 

damages for an average cost of about 20.000€. Even though, not extremely ex-

pensive on an individual level, the moderate number of claims caused, led to the 

generation of a quite significant share of costs (about 20%). Finally, the impact of 

big damages, defined as those claims above 20.000€ is quite evident.  In 2013 

for instance, a single claim due to driving in the opposite track (“Kollision Gegen-

verkehr”) represented 15% of the total costs with a cost of about 388.000€. 
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 KH: Kraftfahrt Haftplicht (third-party liability claim) 
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 Zurich claim statistics data 
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Graph 5 – Most frequent causes of claim and share of total costs (2013-2014) 

 

Own elaboration. Source: Zurich Deutschland. 

4.2 Comparison of car2go risk-related costs within the sector  

car2go appears to have a significantly high risk profile. Company insiders men-

tioned the particular free floating business model as contributing to deteriorate 

the overall fleet’s riskiness. If on one hand free floating is beneficial to users, giv-

ing them greater freedom in their transfer choices, on the other hand it imposes 

major difficulties in monitoring how vehicles are actually used. In a traditional car 

rental businesses for instance, customers have to bring cars either back to the 

starting station or to another end-trip station. In both cases, cars’ conditions are 

assessed before ending the rental. In a free-floating fleet business, cars’ can be 

left almost anywhere as long as traffic rules and street law are respected. The re-

porting of newly caused damages is to a great degree up to customers’ moral re-

sponsibility.  

For instance, within car2go’s usage conditions, before a user can actually start 

driving, he or she is requested to report any new damage. The same happens 

before ending the rental. In the event a new damage is noticed or the driver him-

self causes damage to the vehicle during the rental, the damage has to be re-

ported by calling the company service centre72. All the process evidently leaves a 

great deal of discretion to the customer, who might decide to avoid the hassle of 
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going through the whole reporting procedure with the drawback of making dam-

age responsibility tracking even more difficult. 

This reflects into an overall risk profile for car2go European operations greater 

than comparable companies within the business. 

The insurance company Zurich analysed overall car2go traffic risks within Ger-

man market in comparison with data on other companies included in its corporate 

customer pool. 

The table below (table 5) gives an overview on the characteristics of the compa-

nies set as terms of comparison with car2go.73 car2go fleet positions in between 

in terms of size and is characterized by shorter rental performed within inner ur-

ban areas with respect to the other two fleets which cover mainly daily rentals. 

Table 5 - car2go and comparable companies’ characteristics 

 Fleet size Operative area Type of rental 

Car2go 
Deutschland 

About 3.600 cars Inner urban areas Short rentals 
(minute fee) 

Fleet A Ca. 2.000 cars Germany area Daily rentals 

Fleet B Ca. 15.000 cars Germany area Daily rentals 

 

Own elaboration. Source: Zurich Deutschland
74 

The analysis focuses on third party liability damages. Graph 6 shows the remark-

able higher damage frequency that car2go experienced in 2013 and 201475 in re-

lation to Fleet A and Fleet B. In addition it includes the average damage frequen-

cy as reported by the Gesamtverband der DeutschenVersicherungswirtschaft 

(GDV – the association of German insurance companies). While in car2go there 

is an accident every four vehicles, the German average according to the GDV es-

timates a claim every ten cars. 

  

 

 

 

 

                                                           
73

 Data on comparable companies are given in anonymous format. 
74

  M. Nüchtern (2014), p.3. 
75

 The analysis covered actual data till September for year 2014, following months till 

    December 2014 were forecasted based on past values. 
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Graph 6 - Claim frequency comparison (%): car2go, Fleet A, Fleet B and GDV 

 

Source: Zurich Deutschland
76 

The same trend can be identified in the average damage cost. Even though there 

is an upward trend in the whole sample (for those fleets in which 2013 data were 

available), car2go growth is remarkably sharper and evidently higher than the av-

erage registered by GDV as pictured in graph 7. 2014 marks a steep increase in 

the average damage cost, almost approaching the 5.000€ threshold far above 

the sector average as display by GDV figure (about 4.000€) and the other fleets 

set as terms of comparison (both below 4.000€). 

Graph 7 – Average claim cost comparison (€): car2go, Fleet A, Fleet B and GDV 

 

Source: Zurich Deutschland
77
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 Nüchtern (2014), p.4. 
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 Nüchtern (2014), p.5. 
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The direct consequence is a steep increase in the claim requirements the insur-

ance provider estimated to be able to cover expected car2go damage expenses 

as displayed in graph 8. 

Graph 8 - comparison of claim requirements (€): car2go, Fleet A, Fleet B and GDV 

            

Source: Zurich Deutschland
78

 

car2go’s requirements increased by about 55% from 2013 to 2014, more than 

doubling the average claim requirement estimated by insurers in the German 

market as displayed by GDV line. 

From this general comparison, it seems to exist intrinsic characteristics in car2go, 

shaping its own risk profile. Many features could be taken into consideration, but 

one above all could help getting a deeper insight in what contributes increasing 

the business riskiness: the customer base. Users, after all, are the ones directly 

causing claims. Therefore, a clearer description of what drives individuals to par-

ticipate to this type of service and of the most evident user demographical char-

acteristics could help increasing the understanding of the most significant risk 

drivers. 

 

5. Customer profile 

Different are the reasons driving individuals into becoming car-sharing members: 

ranging from cost convenience to the need for flexibility and environmental con-

cern. Yet, it is hard to determine whether individuals self-select right from the 

                                                           
78

 Nüchtern (2014), p.6. 
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start, as they decide to become members, or if they somehow modify their behav-

iour once they acquire complete awareness of the benefits of the service. On one 

hand, some people could potentially join attracted from the very beginning by the 

advantage of a variable fee already covering all traditional vehicle fixed expens-

es, including insurance and maintenance. On the other hand, there might exist 

another group of people who at first chooses the service for rather moral reasons 

as environmental sustainability and only in the second place, once they start ac-

tively using it, they become fully conscious of the advantages to avoid the has-

sles connected to vehicle insurance, maintenance, parking, to name a few. Both 

cases could possibly lead to the same result: users could reduce their level of 

carefulness while driving which increases the odds of causing damages and ac-

cidents. Therefore, a detailed overview on the socio-demographic profile of users 

and a better understanding of the incentives behind the decision to actively join 

the service are the basics in order to actually determine if there is an asymmetric 

information mechanism taking place affecting damage records. 

5.1 Overview on car-sharing customer base 

Different reports have been devoted to the description and analysis of the most 

evident features characterizing car-sharing users. As a very first distinction, stud-

ies examining the status of European car-sharing across different providers indi-

cate that current car-sharing members are prevalently males. Male normally rep-

resent a considerable share of the overall customer base of about 54%, even 

though women participation is expected to grow overtime. 79   

Users are generally characterized by a young age profile. Customers are esti-

mated to mainly belong to the age segments between 25 and 35 years old.80 

Segments at the extremes of the age range, namely those individuals under 25 

and those in elderly age tend to be less represented.81 

Car sharing customers normally possess a level of education which is on average 

relatively higher, which is confirmed in many other European studies.82  

A key feature of participants is the decidedly lower number of cars in their house-

holds compared to population average. In effect, studies show that in continental 

                                                           
79

 Cf. Mubarak and Briggs (2013), p.12. 
80

  Cf. Mubarak and Briggs (2013), p.12. 
81

 Bundesverband CarSharing (ed.) (2010), p.2. 
82

 Cf. Wilke and Bongardt (2007), p. 1751. 
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Europe car-sharing has a quite significant impact on the number of privately 

owned cars estimating that each car-sharing is replacing four to ten privately 

owned vehicles. 83  Further studies estimated that customers in a range from 

about 16% to 31% sold a vehicle after joining car-sharing; while a more con-

servative segment in a range 23% to 26% postponed the decision of buying per-

sonal car.84 

Users, though, has evolved since the very first car-sharing initiatives. In particu-

lar, there has been an evolution in the main drivers behind the decision of becom-

ing active car sharing members. Today, users seems to be attracted by conven-

ience and cost savings potential, rather than driven by environmental concern, 

which, though a relevant reason, does not seem to be the most important motiva-

tion for joining the service anymore. 85 

In a study carried by the city of Denver to assess car sharing business in 2014, 

nearly all members (almost 91%) cited convenience and increased mobility op-

tions as one of the reasons why they joined car-sharing programs and nearly 

45% of the pool of interviewees cited cost savings among the main drivers behind 

the decision to join the program. Not surprisingly, another important reason is 

flexibility in parking options, relevant for almost 76% of the people interviewed.86  

It is often the case, in effect, that car sharing companies operate their free float-

ing vehicle fleet in central urban and metropolitan areas, where parking is either 

extremely difficult to find or is extremely expensive.  

As the above studies demonstrates, car sharing customer base is pretty young in 

terms of age and it is not as much concerned about environmental sustainability 

as it is in cost savings, convenience and in increased flexibility. 

The potential of this particular alternative to car ownership is further enhanced by 

the emergence of mobility and technology options which allow car drivers to stay 

connected and productive while on-the-go and which represent a major tool of at-

tracting young generation drivers. Usually car sharing rentals are technology en-

abled, from the possibility to book the closest vehicle from personal smartphones 

to a smartphone-based car access. 

                                                           
83

 Cf. Rydén and Morin (2005), p.10. 
84

 Cf. Shaheen and Cohen (2007), p 82. . 
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  Cf. Mubarak and Briggs (2013), p.10. 
86

 Cf. Ream (2014), p.4f. 
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With the ever increasing consumers’ desire for convenience and value, new 

models and forms of transportation will continue to challenge traditional car own-

ership and push the evolution of mobility. Especially, young individuals want low-

er costs. As previously discussed, costs associated with vehicle ownership is 

among the most influential factors pulling young customers away from vehicle 

ownership. To deal with these concerns, an increasingly higher amount of young 

individuals  are turning to transportation models providing convenient mobility 

without the long-term cost obligations, often seen as a burden, associated with 

vehicle ownership. Therefore, automakers have to progressively look beyond the 

product increasing their focus on alternative business models, while simultane-

ously improving customers’ experience, to satisfy current and future Gen Y con-

sumers.87 

5.2 car2go Customer Base  

car2go customers have progressively expanded ever since the very beginning of 

the program in 2008. During this time frame the company has enlarged its busi-

ness across new regions such as Italy and Scandinavia, while still growing its 

most established market, Germany. 

The interest is to determine if the evolution of car2go’s user base reflects the 

general findings characterising car-sharing customer base as a whole or if it pre-

sent independent features that could help explaining the bad performance with 

respect to vehicle losses.  

Data on customers covers two years, from 2013 to 2014 and it includes infor-

mation on age, gender, kilometres driven and rentals focusing on the major Eu-

ropean locations (Berlin, Hamburg, Rheinland area including Köln and Düssel-

dorf, Stuttgart, Ulm, München, Milan, Rome, Florence, Wien and Amsterdam). 
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5.2.1 Age Segmentation 

Customers are separated in four main age segments: the first segment including 

individuals between 18 and 25 years old, the second segment comprising users 

between 26 and 35 years old, a third segment for those drivers being in-between 

36 and 49 years old and a last group for all those above 50 years old.  

As display in the charts below (graph 9), car2go customer base reflects the gen-

eral sector pattern in terms of age segmentation. The predominant age segment 

is between 26 and 49 years, considering the European customer base on a con-

solidated basis, representing 69% of the whole member base in both years.  

Graph 9 - car2go European users’ age segmentation 

           

Own elaboration. Source: car2go statistics database 

Among this most prominent group, individuals in their late 20s and early 30s 

emerge as the ones who have more extensively taken part to car2go car sharing 

program. Age groups at the extremes of the age range, instead, seems to be less 

represented, with the youngest users representing only the 17% of all users and 

oldest drivers making up for only the 14% on average over the two periods. 

No major trends can be detected overtime; age split stays pretty stable with no 

relevant changes. One slightly difference can be observed when separating the 

user base to compare the German and the Italian customer base (including the 

following locations: Milan, Florence and Rome, these two latter ones both 

launched mid 2014). 

The chart below (graph 10) shows how among Italian cities, the majority of indi-

viduals becoming car2go members are slightly older compared to their German 

neighbours. From graph 10, it emerges that there has been more acceptance 
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among adult rather than young drivers within the Italian territory where the oldest 

customer groups (36-49, plus 50) make up for 55% of the overall customer base, 

while in Germany it constitutes a lower percentage, of about 44%. 

Graph 10 - car2go users’ age segmentation by regions (2013-2014) 

                

Own elaboration. Source: car2go statistics database 

Although a minor difference, the finding could represent a first starting point to 

determine if the general implications, shown in many studies resulting from young 

drivers being an important source of traffic accidents, are valid also within car2go 

customer base88. Alternatively, it could confirm the other spread result which con-

sider old people the most risky ones due to the lower reaction time and reduced 

mental alertness89. 

Further deep, the regional pattern is reflected at the location level too. Graphs 11 

and 12 show in details the age segmentation of users for individual European lo-

cations. No significant difference can be observed, the charts only further confirm 

previous findings, with German locations having a majority of below 35 years old 

users, while the Italian once having a slightly older customer base. 
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 Cf. Scott-Parker et al. (2015), p.297. 
89

 Cf. Daigneault et al. (2002), p.221. 
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Graph 11 - car2go European Locations users’ age segmentation 2013
90

 

 

Graph 12 - car2go European Locations users’ age segmentation 2014 

 

Own elaboration. Source: car2go statistics database 

 

5.2.2 Gender Segmentation 

In line with gender segmentation in the overall car-sharing sector, males are 

more likely to subscribe to car2go car-sharing service.  

Graph 13 displays the remarkable majority of male users over females, repre-

senting on average 67% of the whole user population, while women being only 

the 33%. 
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Graph 13 - car2go European users’ gender segmentation 

         

Own elaboration. Source: car2go statistics database 

Similar to age segmentation, gender groups show stable pattern overtime with no 

relevant changes.  One slight difference can be observed in the growth pattern 

between men and women: female member group presents a small rise (+2%) 

over the past two-year-time opposite to males.  

Several studies analyse men compared to women in relation to their driving hab-

its. It will be of interest to determine whether the results on male and female risk-

taking behaviours carried out by other scholars91, finding women to be less prone 

to adopt risky attitudes towards most situations in lifem will be confirmed by the 

findings in the car2go database. 

5.2.3 Gender and Age Driving patterns 

To further analyse the European customer base, it is significant to understand not 

only the general age and gender distribution, but also the distribution of kilome-

tres driven in order to evaluate the intensity of driving of different age and gender 

groups. This further analysis is carried out following the findings of several stud-

ies92 testifying the increased risk potential of individuals as a function of a more 

intense driving activity. 

Taking as basis of analyses always car2go customers, graph 14 presents a per-

centage distribution of kilometres driven per age group and shows how the distri-

bution of kilometres driven does not differ significantly from the general age dis-
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 Cf. Harris et al. (2006), p.57. 
92 Cf. Massie et al. (1997), p.684; Peck and Kuan (1983), p 375. 
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tribution in the customer base. The most represented customer segments be-

tween 26-35 years old is actually the one driving the most, covering about 40% of 

all kilometres driven in both years. 

Graph 14 - car2go European users age groups’ km driven 

               

Own elaboration. Source: car2go statistics database 

Remarkably, even though the youngest customer group is one of the less repre-

sented proportionally in all European locations, the data in graph 15 highlights 

how each individual of age between 18 and 25 year old is actually driving more 

on average than an individual in the most represented age segments (26-35 and 

36-49 years old). While a single user in the age cluster 26-35 drives on average 

about 15 km, a user in the youngest age cluster covers almost 17 kilometres on 

an average trip. 

Graph 15 - km driven per individual in different age groups (2013-2014) 

       

Own elaboration. Source: car2go statistics database 

The same result applies when considering the number of rentals performed by 

age groups on an individual level. As graph 16 exhibits, an individual below 25 
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years old makes more rentals on average than any other single user in the re-

maining age datasets. 

Graph 16 - number of rentals per individual in different age groups (2013-2014) 

      

Own elaboration. Source: car2go statistics database 

Hence, an individual member below 25 years old uses car2go car sharing service 

more intensely than any other single individual part of the other age segments.  

Males and females as well show quite similar rental patterns over both time peri-

ods, with no remarkable difference. As graph 17 pictures, the distribution of rent-

als across gender reflects the percentage of men and women in the overall cus-

tomer base, where males cover about 70% of the rentals while women about 

30%.  

Graph 17 – Share of rentals by gender (%) 

      

Own elaboration. Source: car2go statistics database 

Similar outcomes result when analysing the intensity of driving of male and fe-

male users, measured by the amount of kilometres driven on average per year 
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(graph 18). Men constitute the biggest share of members and they also appear to 

predominantly drive more and perform more rentals (about 70% of total kilome-

tres driven).  

Graph 18 – share of kilometres driven by gender (%) 

         

Own elaboration. Source: car2go statistics database 

6. Customer risk profiles  

The previous descriptive analysis suggests that males in their early thirties are 

the most significant cluster within car2go members’ population. However, when 

analysed at single individual level, the youngest group within male drivers are ac-

tually the ones more intensively using car2go car sharing service.  Overall, then, 

we would expect young male users below 35 years old to potentially be the ones 

having the highest risk profile. 

To confirm this preliminary result, a sample of 1560 data items have been col-

lected from car2go’s insurance provider; Zurich Deutschland,  covering claim ex-

penses over the period 2013-2014. Data comes from the insurer’s proprietary da-

tabase where the monetary amount of the claims, the week day along with the 

location in which the loss occurred are tracked. 

The data focuses on German locations, namely Hamburg, Berlin, Köln, Düssel-

dorf, Stuttgart, Ulm93  and München, due to the largest availability of data as well 

as due to the largest share of losses generated in those locations. The focus is 
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on third-party liability claims and not on more extensive insurance coverages 

such as full- or partial-Casco insurance. 94 

The system stores data on customers causing claims too. Customer data relates 

to: age, gender, date of birth and location where the driver caused the loss. Data 

on the different customer variables, though, do not cover the full sample. As pre-

viously mentioned, free floating makes it quite difficult to track each loss to the in-

dividual liable for it.  Hence, it can happen that the loss is registered, but no in-

formation on the driver can be retrieved.  

Table 6 provides a summary on data composition and data availability. 

Table 6: summary database variable and availability 

Variable Data availability  

number of claims 1560 

information on driver's gender 1167 

information on customer age 155 

 

Own elaboration. Source: Zurich Deutschland. 

 

6.1 Locations  

From the previously described high level analysis, locations’ claim overview 

ranked Hamburg and Berlin as the riskiest locations, generating all together 76% 

of the costs incurred in Germany over the two-year sample period (2013-2014) as 

shown in graph 19. 

Graph 19 – Share of claim costs by German locations 2013-2014 (%) 

 

Own elaboration. Source: Zurich statistics database 
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The two cities also rank in the highest positions considering the elevated number 

of claims incurred, which on a consolidated base they represent the 73% of the 

overall number of damages registered in the German area as displayed in the be-

low chart (graph 20). 

Graph 20 – Share of claims by German locations 2013-2014 (%) 

 

Own elaboration. Source: Zurich statistics database 

It is important, though, to describe the cost and number of damages not only per 

se, but also to put them in perspective by relating those items to some specific 

features characterising customers’ driving patterns in the different locations. Such 

characteristics can be summarized in: the level of utilization of vehicles, which is 

calculated as the ratio of rental minutes in the single location over the total 

minutes potentially available for rental given the number of total cars operating,  

the total amount of kilometers driven by users and the total amount of rentals 

performed in a specific location.  

Both in relation to vehicle utilization as well as relatively to the number of rentals 

performed by members (graph 21 and graph 22), Hamburg and Berlin once again 

position on the top of the ranking as the most active locations, with average 

vehicle utilization of 11% and 7% respectively and overall share of rental of about 

67% over the whole sample period. 
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Graph 21 – average vehicle utilization by German locations 2013-2014 (%) 

 

Own elaboration. Source: car2go statistics database 

Graph 22 – share of rentals by German locations 2013-2014 (%) 

 

Own elaboration. Source: car2go statistics database 

Not only the highest number of rentals occurred in those locations, but those 

rentals also cover the biggest share of total kilometers driven (68%) by members 

using car2go service within Germany as shown in graph 23. 

Graph 23 – share of km driven by German locations 2013-2014 (%) 

 

Own elaboration. Source: car2go statistics database 
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On the other side, München often appears in the lowest positions. However, 

when the number of kilometers driven by individual customer and the number of 

kilometers driven on average at each rental is observed, München rises up on the 

ranking chart. Graph 24 shows how on average a single customer in München 

drives almost as much as a member in Hamburg, about 13 km per customer. 

Graph 24 – average kilometres driven by customer - German locations  

2013-2014 (%) 

 

Own elaboration. Source: car2go statistics database 

Graph 25 shows, instead, how each rental in München covers the highest num-

ber of kilometres with respect to other German cities, about 8 km driven per rent-

al. 

Graph 25 – average kilometres driven by rental - German locations  

2013-2014 (%) 

 

Own elaboration. Source: car2go statistics database 
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Thus, it is interesting to notice how in München, one of the smallest locations in 

terms of car sharing activity, an individual user and a single rental present on av-

erage almost the highest amounts of kilometers driven. 

To further understand the loss probability of the different cities, weights are as-

signed to the different locations according to the share of rentals performed as 

displayed in graph 23, standing for the level of driving activity done in a specific 

city. One background reasoning is taken as relevant logical assumption: damag-

es are assumed to be correlated with claims (i.e. higher number of rentals will 

most likely lead to a high number of claims). Furthermore, claim incidence for 

each location is calculated as a percentage of total rentals completed in that spe-

cific location (table 7).   

Table 7 – Frequency of an accident- German locations (% of total city rentals)
95

 

Day number of claims Frequency % 

Hamburg 508 0.019% 

Berlin 617 0.018% 

Stuttgart 171 0.017% 

München 44 0.015% 

Rheinland 175 0.014% 

Ulm 34 0.008% 

 

Own elaboration. Source: car2go statistics database 

 

By applying conditional probability theory96, the probabilities of having a potential 

loss, given a specific location is picked at turn, are calculated for the full sample 

of German locations. As table 8 shows, is München the location with the highest 

probability, 0.49%, compared to much lower probabilities in Hamburg and Berlin, 

whose percentages are respectively 0.06% and 0.05%. 
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Table 8 –probability of an accident - German locations (%) 

Location  Probability of loss 

Hamburg 0.06% 

Berlin 0.05% 

Stuttgart 0.16% 

München 0.49% 

Rheinland 0.10% 

Ulm 0.18% 

 

Own elaboration. Source: car2go and Zurich statistics database 

 

The overall result implies that, although Hamburg and Berlin appear to be the 

riskiest cities in terms of accidents amount, once normalized by the number of 

rentals, the probability of having an accident in that location is not the highest. 

This in turn means that, due to the higher number of rentals performed in that 

location, the number of accidents occurred is not so alarming . 

On the other side München, despite of being the smallest location in terms of 

rentals over 2013-2014, seems to present other drivers besides rentals 

influencing claim amount. 

 

6.2 Customer Gender  

Gender is among the most common variables taken into consideration for estima-

tion of drivers’ riskiness. 

The general overview on car2go’s users showed how males’ set dominates, cov-

ering the biggest share of car2go customers (about 70%). Moreover, men have 

been shown to drive more both in terms of kilometres and rentals covered (about 

70% share of both kilometres and rentals).97 

Those percentages are reflected as well in the share of claim expenses as re-

sulted from the data in the sample under analysis. Men’s share of costs, generat-

ed by accidents and reported to the insurance provider represents almost 70% of 

total costs (graph 26). 
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 See graphs 13-17-18. 
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Graph 26 – share of claim costs by gender - German locations 2013-2014 

 

Own elaboration. Source: car2go and Zurich statistics database 

Percentages slightly shift when the number of accidents caused by males and 

females is taken into consideration. Graph 27 shows how women’s share (almost 

40%) is slightly bigger than the share of females included in the general car2go 

user base (about 30%). 

Graph 27 – share of claims by gender - German locations 2013-2014 (%) 

 

Own elaboration. Source: car2go and Zurich statistics database 

The above charts, thus, show that on a general basis, male drivers are the ones 

causing the biggest share of the damages and generating the biggest share of 

the losses too.  

Once again, though, it is relevant to understand whether men actually present a 

loss probability higher than women or their apparently higher riskiness is rather a 

consequence of their greater vehicle usage and miles driven. Given the gender 

composition of ca2go customer base, damages frequency is calculated as the 

number of males (or females) doing an accident over the total average number of 

men (or women) characterizing the user base over the sample period 2013-2014. 
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Graph 28 – Gender composition and claim frequency- German locations 2013-2014 

(%) 

 

Own elaboration. Source: car2go and Zurich statistics database 

Graph 28 clearly shows the higher frequency of damage among females (0.64%) 

compared to males (0.51%). This in turn generates a higher probability for wom-

en to be the ones causing an accident as displayed in table 9. Women are, in 

fact, estimated to cause a loss with a probability which is double the probability 

that a man will do an accident, being the respective probabilities 1.9% and 0.8%. 

Table 9 – Gender claim probability (%) 

Gender  Probability of loss 

Male 0.8% 

Female 1,9% 

 

Own elaboration. Source: car2go and Zurich statistics database 

 

Furthermore, due to the much higher probability with respect to males, they are 

also expected to produce bigger losses (based on loss data over 2013-2014). By 

taking as basis for estimation the average claim cost and the average amount of 

individuals per gender class over the full sample period (2013-2014), the 

expected losses are computed given the damage probabilities previously 

assessed, which result in 5,7 millions € losses generated just by the women user 

segment as displayed in table 10. 
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Table 10 – Gender expected loss (€) 

Gender Avrg. claim costs Avrg. number of  

individuals per group 

Expected loss (€) 

Male €                     5,025 139,856 5,3 million 

Female €                     4,169 70,634 5,7 million 

 

Own elaboration. Source: car2go and Zurich statistics database 

 

Therefore, although women are on average less represented in car2go customer 

sample, they are more likely to origin a loss. 

6.3 Customer Age 

Age is also another variable which is considered to highly influence the risk pro-

file of an individual. 

car2go customer base has been shown to be mainly constituted of individuals in 

their late 20s and early 30s, but it also resulted that, on an individual level, a 

young driver, one below 25 years, is estimated to driver more and, thus, to use 

the service more intensively. 

Hence, first it is important to analyse the percentage of claims and the share of 

total costs for each age group, as exhibited respectively in graph 29 and 30, 

which will help in the identification of the age cluster with the highest impact in 

driving the company’s risk. 

Graph 29 – Age composition and share of claim costs- German locations 2013-2014   

 

Own elaboration. Source: car2go and Zurich statistics database 
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Graph 30 – Age composition and share of claims – German locations 2013-2014 

      

Own elaboration. Source: car2go and Zurich statistics database 

On one hand, the above graphs show how the most largely represented age 

group, namely those individuals between 26 and 35 years old, are the ones liable 

for the biggest share of expenses as well for the largest amount of claims, being 

responsible for 48% of the total damage costs and 46% of the total claims. How-

ever, the result is not unexpected. This age class, in fact, besides being the one 

who has most extensively joined car2go car-sharing service, is also the one driv-

ing the most98. On the other hand, the charts remarkably display the important 

contribution of young drivers, below 25 years old, to the overall damages ex-

penses. The share of costs produced by young users (35%) far exceeds the 

share of expenses produced by the second most represented age group (36-49 

years old), which covers only 17% of the total expenses. Youngest users are also 

a significant source of claims in terms of total damage amount. Their slightly low-

er share of total number of losses relatively  to the their share of total costs, 

though, implies this group of less experienced drivers has an average claim ex-

pense far higher than any other age class, reaching the threshold of 15.000€ per 

damage (graph 31). This means, that the youngest group was liable for a moder-

ate number of losses, but on average extremely expensive ones. 
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Graph 31 –Average claim expense (€) by age groups – German locations 2013-2014 

 

Own elaboration. Source: car2go and Zurich statistics database 

Therefore, to more accurately determine which is the riskiest customer age 

group, it is relevant to analyse the loss generated taking into account the 

representativeness of each age class. Graph 32 reports the average age 

distribution in car2go user base along with the damage frequency characterizing 

each age datasets. 

Graph 32 – Gender composition and claim frequency- German locations 2013-2014 

 

Own elaboration. Source: car2go and Zurich statistics database 

Despite being  the second least represented age cluster, individuals in the age 

segment 18-25 are actually the ones with highest damage frequency (0.10%). 

This in turn translates into a probability for individuals below 25 years to be a 

source of potential losses which is the highest across all segments. Table 11 

presents the calculated  probabilities for each age class to cause a damage. The 

supposely less experienced drivers’ group has evidently a much greater 
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probability of generating losses (0.59%), more than doubling the probability of the 

largest users’ segment (26-35 years old), 0.23%. 

Table 11 – Age group claim probability (%) 

Age Probability of loss 

18-25 0.59% 

26-35 0.23% 

36-49 0.19% 

+50 0.15% 

 

Own elaboration. Source: car2go and Zurich statistics database 

Moreover, although not the biggest percentage within the customer base, young 

drivers not only have the highest probability of committing an accident, but they 

are also estimated to generate the biggest expected loss as displayed in table 

12. By taking as basis for estimation the average claim cost and the average 

amount of individuals per age class over the full sample period (2013-2014), the 

expected losses are computed given the damage probabilities previously 

assessed, which result in 3 millions € losses generated just by the youngest user 

segment. 

Table 12 – Age group forecasted claim amount (€) 

Age Avrg. claim costs Avrg. number of  
individuals per group 

Expected loss (€) 

18-25 €                     15,449 35,561          3 million 

26-35 €                     10,792 81,954            2 million 

36-49 €                        6,819 64,747         0,9 million 

+50 €                        1,520 28,228         0,1 million 

 

Own elaboration. Source: car2go and Zurich statistics database 

Therefore, the findings confirm the general results previously quoted99 according 

to which young drivers are an important source of traffic accidents.  

6.4 Customer Age and Gender 

The previous sections described separately the main variables driving risk, age 

and gender, leading to the conclusion that females are riskier than men, and 

young, inexperienced drivers are more likely to generate losses in the future. 
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To deepen the analysis, the two variables are combined and analysed in order to 

indentify risk profiles narrower in scope. Chart 33 describes the composition of 

female and male group into the usual age classes. 

Graph 33 – Gender_age customer base composition - German locations 2013-2014 

            

Own elaboration. Source: car2go and Zurich statistics database 

 

Both gender groups follow the typical pattern identified in the overall customer 

base composition. Youngest and oldest classes of drivers are the least repre-

sented ones, while members belonging to the two central classes, in terms of age 

distribution, constitute the biggest share of clients both in women and in men’s 

set (about 40% in both cases). 

Considering the above percentage distributions, damage frequencies have been 

calculated for the separate age clusters. It results that men below 35 have the 

highest claim frequency. Among them, the individuals constituting the youngest 

subgroup are the ones with the highest incidence (0.13%) as shown in table 13. 

Table 13 – Gender_age claim incidence – German locations (2013-2014) 

Age M W 

plus 50 0.01% 0.02% 

36-49 0.06% 0.08% 

26-35 0.11% 0.05% 

18-25 0.13% 0.06% 

 

Own elaboration. Source: car2go and Zurich statistics database 
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The above data helps in turn determining the accident probability for men and 

women in different age clusters. Table 14 illustrates the probibility levels. 

 

Table 14 – Gender_age claim probability– German locations (2013-2014) 

  

 

Own elaboration. Source: car2go and Zurich statistics database 

 

The interpolation of age and gender evidently indicates that an individual being 

male and being below 25 years old has the greatest chance of causing an acci-

dent (probability of 0.81%). Remarkably, while young men have a risk inclination 

clearly greater than older men drivers, among women, risk propensity is more 

homogenously distributed. Excluding the biggest age group 26-35, females have 

a quite significant risk exposure in the two oldest age groups, which is higher 

than men, indicating that older women are almost as risky younger ones, result 

which is not replicated in the men set. 

 

7. Cost mitigation policies 

Making the most of every penny spent is of vital importance for every fleet and for 

all those businesses seeking to optimize their cost structure. 

New concepts in fleet management and the latest technology improvements cre-

ate significant opportunities for cost reduction. 

The car sharing sector, and particularly car2go, though, has been experiencing a 

noteworthy increase in the cost of coverage for their fleets with insurance premi-

ums rising overtime. However, this trend is not bound to have an upward trend. 

After all insurance premiums reflect a company’s ability to manage and minimize 

its risk. Therefore, implementation of policies and improvement in measures 

aimed at controlling fleet’s risks can definitely help lowering premiums overtime. 

Insurance firms value the committed approach of companies; they provide cover-

age to efficiently and effectively reduce accidents and costs for a better risk man-
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agement. Thus, the priority for enterprises managing extended fleet of vehicles is 

to constantly seeking actual and potential loss areas and proactively defining 

measures to reduce them. 

In the case of car-sharing, those measures are needed more than ever. The par-

ticular business model including free floating fleets of vehicles and the current all-

inclusive pricing scheme, in effect, exposes vehicles to higher risks than normal 

car rental businesses. 

Free-floating reduces the ability to strictly control vehicle conditions at the end of 

a rental, which in turns make retrieving data, essential for optimization measures 

definition, even more difficult. 

Nevertheless, great help can actually derive from expedients as simple as adopt-

ing awareness programs for drivers or increasing driver’s responsibility especially 

for at-fault accidents, increasing their liability relatively to insurance expenses. 

Sharing liability with customers is something car2go has already implemented, 

imposing across all locations a claim deductible, by which customers are liable 

for damage costs up to 500€. 100Those actions, though, are highly dependent on 

customers’ response and consciousness on reporting caused loss. 

There are more sophisticated solutions, yet, that rely on particularly technologies 

that can be integrated in the cars. Besides improving significantly data on acci-

dents and risky driving behaviors, such new technologies can a have an im-

portant, positive impact on drivers approach to vehicle use and driving patterns.  

7.1 Telematics 

Recent technological developments brought significant potential for improving 

risk management and fleet cost optimization. 

Such new vehicle technologies have been defined as telematics. 

Telematics refers to the combination of the terms telecommunication and infor-

matics coined during the early 80s when the political and business world began 

to understand the importance that computer technology would have played in the 

future in every life circumstance101. 
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In the specific, telematics cover all those integrated systems which enable the 

sending, receiving and storing of information regarding remote objects, which in 

this case are cars, via telecommunication devices. 

Over the years, technological development has made telematics tools less and 

less expensive, transforming them from costly solutions to innovative and ad-

vanced means to be exploited in fleet management. Nowadays, telematics repre-

sent integrated systems including all type of consumer technologies from GPS to 

Wi-Fi and from mobile phones to Bluetooth. The great advantage brought regards 

improved information and data on driving behaviors, location of vehicles, route 

mapping and road type data, and, on a general level, the ability to get a deeper 

vision on all those behaviors that could increase the probability of an accident.102 

Telematics can help fleet and risk managers not only to better identify and sepa-

rate good vehicle users and risky vehicle users, but could also improve vehicle 

utilization and optimize fuel costs by gaining data on routes driven or vehicle idle 

time. There are a variety of applications available in the market that could be in-

tegrated in the currently available fleet devices. Some of those applications in-

clude: collision avoidance systems, real time warnings and alert systems, sen-

sors able to identify objects, humans included, surrounding cars and estimate the 

probability of collision given the current driving patterns, alert devices in case the 

vehicle leaves the lane without the use of turning signals, sensors which activates 

as soon as a certain speed threshold has been exceeded. 

Telematics are partly already integrated in the car-sharing fleets, where they are 

used to keep track of rentals, kilometers driven, vehicle movements and help in 

reducing traffic violations as well improve fuel efficiency with an ultimate positive 

impact on the environment. For instance, car2go has an integrated IT system that 

does not allow ending the rental when the vehicle is parked in no-permit areas. 

Vehicles are also equipped with a particular feature called EcoScore. EcoScore 

was specifically developed to enhance environmental-friendly driving as well as 

to be an instrument for driver to keep track of their driving behavior. It monitors 

three main categories while driving: acceleration, cruising and deceleration. On 

the vehicle’s monitor, the driver can keep track of the smoothness of his accel-

erations, of his use of the breaks and on the abruptness of his maneuvers. 103 No 

specific results have been showed, though, regarding the actual impact of such 
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an add-on on users’ driving behavior, even though European studies indicate that 

drivers are likely to modify their behavior knowing a telematics device has been 

installed in the vehicle. 

According to the a study of the European Commission on the impacts of telemat-

ics on road safety and improved driving behaviors, the use of integrated telemat-

ics applications such as collision avoidance sensors has led to a 15% increase in 

the available reaction time which it is estimated to reduce collisions. Moreover, 

the implementation of accident data recorders on enterprise vehicles has been 

proven to reduce accident occurrence as well accident severity up to a maximum 

of 41%. 104 

Nevertheless, beyond positive aspects, there are major concerns with respect to 

telematics. Hardware installation, upgrading and switching are primary issues. 

Furthermore, whether it is true that telematics could provide enhanced data on 

drivers’ behaviors, they could equally provide a too big data volume, including 

noisy, unnecessary information. Therefore, another issue regards the customiza-

tion of the devices to efficiently report the kind of data that is actually needed re-

flecting different requirements for different fleets. For instance, tracking speeding 

limits alone is good, but to really be of significance in a risk management strategy 

that information need to be complemented with information on the location of the 

event in order to avoid information overload and focus on most critical cases. Fi-

nally, privacy concerns have been raised. However, it seems that drivers have 

quite well accepted those integrated applications, being aware of their safety 

benefits and emergency assistance among other advantages. 105 

7.1.1 Telematics and insurance 

Telematics have attracted a great deal of attention in the insurance sector too.  

Conventional fleet insurance coverage is based on uncertainty as the extent of 

amount of the claims that will be paid is not known in advance. Moreover, insured 

companies pay a lump sum premium calculated on historical data and not on ac-

tual vehicle usage. One common criticism to conventional fleet insurance premi-

um is that they are based on variable such as age and gender, but not on the 

current use.106  
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Telematics, somehow, created a breach in the conventional insurance market by 

defining a completely new and innovative class of coverage schemes in the mo-

tor insurance business. Several new pricing schemes have been developed tak-

ing advantage of the technology innovation brought about by the combination of 

informatics and telecommunication appliances. Among them, the ones that 

emerged are Pay-as-you-speed motor insurance and Pay-how-you-drive motor 

insurance. Such innovative pricing methods have the immediate advantage of 

charging the policy holder in a more efficient way based on the risk he actually 

carries rather than a lump-sum.107 

In the Pay-as-you-speed motor insurance speed tracking devices are installed in 

the vehicle and the premiums are calculated according to the drivers’ compliance 

to speeding limits in force.108 Pay-how-you-drive is relatively more comprehensive 

relatively to driving behaviors. It takes advantage of a so-called event-data-

recorder (EDR) which tracks any behavioral pattern which could potentially in-

crease the probability of a claim and therefore helps the insurer to calculate pre-

mium more accurately reflecting the actual risk of the fleet. 109 It encourages a 

double monitoring both from the insurance on the fleet owner as well from the 

fleet owner on its customer base helping identifying the need for any retraining 

program. 

Given the fairer premium calculation reflecting the actual risk and not an estimat-

ed risk profile based on historical data, we would expect telematics based insur-

ance to have a quite large adoption by insurers as well as by fleet owners. 

However, telematics based insurance has been adopted so far only in highly ad-

vanced insurance markets as in the UK and the US.110  

Its adoption, in effect, comes at a quite high cost. It requires investments in vehi-

cle integrated technology infrastructure, high expenditures relatively to wireless 

data transmission as well as skepticism by insurance providers to invest in 

telematics based insurance before an accepted technology standard spreads out. 
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Hence that telematics based insurances a far from being the norm to help im-

prove risk management in the car sharing industry.111 

Nevertheless, they could provide a good lesson-learnt for fleet management. 

Adopting the logic of Pay-as-you-speed and Pay-how-you-drive pricing schemes, 

car-sharing providers should increase investments in telematics applications on 

their vehicles and use the qualitative-improved data for better internal analysis. 

On one hand, the analysis could improve decision making enabling companies to 

get better insight on their risk profile, helping in turn to better determine the fair-

ness of the premiums paid. On the other hand, it would definitely help in seg-

menting customers according to their driving behaviors and take preventive 

measures. Rewarding and punishing schemes could be developed accordingly 

for good and bad members. 

One positive impact could be the trigger of a mechanism of customer self-

selection which could help lowering users’ risk profiles. Knowing that their driving 

behaviors are more closely and accurately monitored together with the incentive 

represented by rewarding-punishing schemes can have different effects on the 

service provider’s risk portfolio. Good customers are more attracted to take part 

to car-sharing programs with the expectation of having better service conditions 

as a function of their clean driving history. Some high risk customers potentially 

are pushed to adopt safer driving patterns, while other bad risk customers who 

are not willing to modify their driving behaviors automatically self-select deciding 

to exclude themselves from the customer pool by not taking part to the service 

program in the first place.  

Certainly, the above suggestions imply implementation costs for car-sharing en-

terprises and need to meet customers’ acceptance. Yet, as technology advanced 

and becomes more affordable, cost savings in terms of reduced claim costs and 

premiums paid could potentially improve business bottom-line and let the enter-

prises grow in a fairly safer way. 

7.2 Further preventive measures  

The empirical analysis on car2go customer base has demonstrated how young 

male drivers above all have a quite risky profile when it comes to drive vehicles 

designated for car sharing use. It raises, though, a problematic issue since the 

riskiest segment happens to be also the one of the most important segment car-
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sharers are trying to attract. Therefore, the exclusion of young drivers is out of 

question, what is instead advisable is the designing of ad-hoc measures to train 

and more closely screen  this particular cluster of users. 

Hereafter, the result is far from being discouraging. Reducing and preventing 

risky behaviours is not only a matter of monitoring customers. There is also a 

need to educate them. Programs should be developed to properly train drivers, 

the earlier individuals are trained the better. The fact that the youngest population 

cluster is the one identified as the most prone to commit incidents could actually 

facilitate the effectiveness of driving training programs. Opposite to adult drivers, 

young users are less spoilt by already established bad habits and, hence, can be 

approached at the very beginning of their driving history, preventing them from 

developing inappropriate driving behaviours. Customized driving licence can be 

developed in cooperation with car-sharing and automotive companies to educate 

and instruct future customers on the future of mobility. 

This is especially true with respect to electric vehicles. Whether it is true that with-

in car2go main drivers of damage costs are non-electric locations such as Berlin 

and Hamburg, electric cars are a quite a new mobility mode customers need to 

get acquainted with.  

The future of mobility has to be matched with the future driving generation. That 

is the main rationale behind Daimler’s new electric vehicle driver’s license trial 

program giving teenagers the chance to get their passenger driving license by 

practicing in electric Smart Fortwo ED and Mercedes-Benz B-Class Electric 

Drive.112  

The program is also studied to make young drivers right from the start comforta-

ble with car2go driving experience. It complements the conventional driving li-

cence programs with E-mobility concept.  Many issues are addressed including 

e-vehicle acceleration characteristics and the awareness of the silent electric 

cars. 

It doesn’t represent a final solution, but the program is definitely going in the right 

direction towards a less risky driving approach. 
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Conclusion 

 

Cities are changing quickly and with the same fast pace new mobility needs are 

emerging. To respond to these emerging trends, modern mobility solutions have 

been developed. Those innovative solutions are the result of completely new 

business models whose aim is to simultaneously offer convenience and flexibility, 

while trying to run sustainable businesses. 

The big wave brought about by the so-called sharing economy and the increasing 

concern for optimizing the use of available resources have put greater focus on 

the value generated by services offered through the exploitation of physical prod-

ucts rather than on the product itself.  This framework facilitated the spread and 

diffusion of one particular mobility solution, namely: car-sharing. 

Car-sharing has attracted the attention of a wide range of business actors, from 

newly founded companies to established automotive manufacturers interested in 

reaping the benefits of this new business model.  

The model itself bases on the usage maximization of fleets of vehicles distributed 

across different locations, according to the geographic scope the individual en-

terprise wants to achieve. The major benefit offered to users is represented by 

the inclusive fare covering the price of the service. The fee is for the user a varia-

ble cost item which is calculated according to the minutes or kilometers driven. It 

covers all traditional vehicle fixed costs, namely parking, maintenance and clean-

ing, and most of all insurance expenses. 

Insurance expenses have particularly represented a major dilemma for car shar-

ing providers, compromising somehow the profitability of the business itself due 

to the high risk of losses and damages characterizing the free-floating car-sharing 

model. It is unclear if the business itself generates the conditions for the emer-

gence of the so-called asymmetric information problems, extensively described 

within the insurance sector and typically characterizing environments dominated 

by uncertainty and unevenly distributed information.  

Uncertainty and blurred information is what actually defines the relation of car-

sharing service providers with their members. Car sharers do not have complete 

and direct control over the usage of cars by their customers. This limited monitor-

ing power on driving behaviors reduces also the ability of controlling loss expens-

es and accident-related costs, which represent a significant share of the total cost 
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burden. 

Being unable to determine a priori which individuals could turn to be bad custom-

ers and those who could on the other hand generate more revenues than losses, 

companies need to analyze their claims history and get a deeper overview on the 

features characterizing customers liable of causing damages. The identification of 

the most common traits of those individuals triggering losses will determine if par-

ticular groups of customers are more likely to adopt undesirable driving behaviors 

a posteriori. 

The empirical analysis is supported by real company data, provided by the sector 

market leader: car2go.  The analysis of car2go’s loss history and customer base 

composition has helped identifying the users’ group with the highest risk profile. 

Not surprisingly, young, inexperienced male drivers below 25 years old are esti-

mated to be the ones with the highest probability of generating expensive losses 

in the future.  

The findings have the objective of representing an initial step towards the defini-

tion of ad hoc cost mitigation policies. For instance, specific educational and 

training programs should be developed to train the upcoming drivers’ generation 

to be better prepared to deal with the emerging new mobility solutions. Moreover, 

companies themselves should increase their investments in state-of-the-art vehi-

cle technologies, the so-called telematics. Telematics could significantly increase 

the quantity and the quality of data car sharers can obtained on their members’ 

driving behaviors. The advantage is not only represented by more accurate in-

formation, but information could also be retrieved on real time. This improvement 

could in turn help jointly define with insurance providers coverage programs 

based on actual vehicles’ usage rather on risk estimation based on standardized 

actuarial statistics using historical claim records. The overall result would be an 

enhanced cost optimization with benefits coming from two sides. Better data on 

customers’ driving patterns could help control claims costs by more quickly cor-

recting wrong behaviors which, together with more accurately and fairly calculat-

ed insurance premiums based on actual vehicle use, can ultimately help signifi-

cantly reduce both claim costs as well as insurance premiums. 

However, effort should jointly be exercised by the car-sharing and the insurance 

sector. Further studies need to be devoted to better understand how the insur-

ance market can be optimized to more efficiently accommodate the needs of new 
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market segments, where the traditional insurance schemes could prove to be ob-

solete, let alone not able to appropriately and efficiently respond to emerging new 

requirements. New customized solutions have to be developed taking advantage 

of modern technologies for the coverage of shared vehicles for a joint pursue of 

efficiency and profitability. 
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Appendix 1 

Conditional Probability113 

Being two events E¹ and E² independent events, the probability that both events 

occur is:  

 

P (E¹ ∩E²) = P (E¹) * P (E²│ E¹) 

 

P (E²│ E¹) is called conditional probabilities and it computes the probability that 

the event E² happens given the occurrence of the event E¹. 

 

Therefore, from the previous formula, conditional probability can calculated as fol-

lows:  

P (E²│ E¹) = P (E¹ ∩E²) 

                     P (E¹) 

 

The above formula bases on specific observations: 

1. Conditional probability formula exists as long as P (E¹)>0. 

 If P (E¹) were = 0, that is E¹ is impossible, then the formula would lose 

meaning. 

2. If E¹ and E² are independent, that the occurrence of one event does not 

influence the occurrence of the other event, then P (E²│ E¹) = P (E²). 
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