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Abstract English 
 

Title: Car-on-Demand Models - The Understood Value of Car Attributes in Germany 
Author: Marcel Beermann 

 

Purpose – As times changed, the automotive companies need to transform from a car producer to 

a mobility provider. One way to become a mobility provider is the implementation of a Car-on-Demand 

service. This work will assess the understood value of car attributes in Germany for a newly developed Car-

on-Demand Model.  

 

Design/Methodology – The theoretical research exhausts vast literature and challenges in the 

automotive sector to understand changing consumer preferences for mobility. By using focus groups and 

surveys to collect primary data, the understood value of the attributes were calculated through a conjoint 

analysis. 

 

Findings – This dissertation concluded that the attributes pre-selected through the focus group are 

mostly relevant. Only the use of multiple cars within the package was disliked as well as a area limitation 

of the service. 

 

Research limitations – The main limitation of this research lie in the conjoint analysis as the results 

cannot be translated into consumer behavior, revenue or market share.  

 

Practical implications – Car manufacturer can use this paper as a guideline to investigate 

opportunities for their own Car-on-Demand model. 

 

Social implications – Through the Car-on-Demand model, fewer cars are needed which will help 

the society for instance through fewer Co2 emissions.  

 

Originality – To my knowledge, the topic Car-on-Demand is relatively new and pricing as well as 

product bundling has yet been underestimated which results in little literature and research. 

 

Keywords: Car-on-Demand, Product Bundling, Automotive 

Paper category: Master’s thesis/ Research paper 
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Sumario 
 

Titulo: Car-on-Demand Models - O Valor Compreendido dos Atributos de Automóveis na Alemanha 
Autor: Marcel Beermann 

 

Objetivo – Os tempos mudaram, e com isso as empresas automotivas precisam se transformar de 

um fabricante de automóveis para um provedor de mobilidade. Uma maneira de se tornar um provedor de 

mobilidade é a implementação de um serviço de Car-on-Demand. Este trabalho irá avaliar o valor 

compreendido dos atributos do carro na Alemanha para um modelo Car-on-Demand recém desenvolvido. 

 

Design/Metodologia – A pesquisa teórica esgota vasta literatura e desafios no setor automotivo 

para entender as mudanças nas preferências dos consumidores por mobilidade. Utilizando grupos focais e 

pesquisas para coletar dados primários, o valor compreendido dos atributos foi calculado através de uma 

análise conjunta. 

 

Descobertas – Esta dissertação concluiu que os atributos pré-selecionados através do grupo focal 

são, na sua maioria, relevantes. Apenas o uso de vários carros dentro do pacote não foi apreciado, assim 

como uma limitação de área do serviço. 

 

Limitações da pesquisa – A principal limitação desta pesquisa reside na análise conjunta, pois os 

resultados não podem ser traduzidos em comportamento do consumidor, receita ou participação de mercado. 

 

Implicações práticas – O fabricante de automóveis pode usar este papel como uma diretriz para 

investigar oportunidades para seu próprio modelo Car-on-Demand. 

 

Implicações sociais – Através do modelo Car-on-Demand, menos carros são necessários, pois 

ajudará a sociedade, por exemplo, através de menos emissões de Co2. 

 

Originalidade – Podemos concluir que o tema Car-on-Demand é relativamente novo e o preço, 

bem como o empacotamento de produtos, ainda foi subestimado, o que resulta em pouca literatura e 

pesquisa. 

 

Palavras-chave Car-on-Demand, Agrupamento de Produtos, Automotivo 

Categoria de papel: Tese de mestrado/ Trabalho de pesquisa 
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1.0 Introduction 

1.1 Introduction to the Topic 

In the recent past, Germany was a driving force of technology and innovation (Felli, Koenen & 

Stahl, 2011). The world admired Germany for its unique and high-quality engineering skills. 

Moreover, the country established an outstanding reputation in the automotive sector (Culpepper 

& Finegold, 1999). Notably, the world press described German cars as a long-lasting means of 

transportation (Kim, Rhim & Yang, 2020). However, as times changed, customers began to 

demand more. In this context, customers did not merely want a car as a product, they wanted a car 

as a service (Brito, Aguilar & Brito, 2017). This development poses a major challenge to German 

car manufacturers and represents the starting point of a global race for the industry lead. To re-

establish its leading position in the field and to catch up with competitors, German automotive 

manufacturers must change (Vitols, 2004). However, this requires the industry to think 

unconventionally and to develop their minds to new ideas and innovations. One approach to 

overcome this impediment could involve transforming from a pure car producer to a mobility 

service provider (Brünglinghaus, 2015). As mobility service providers, industry players can utilize 

an intelligent combination of different means of transportation, the expansion of augmented car 

services, and the diversification of alternative ownership structures (Ding et al., 2018). Automotive 

manufacturers can utilize a wide range of options. However, since some competitors are ahead in 

their development and new competitors are appearing, they must carefully assess their next steps. 

Therefore, this research project intends to serve as a basis for future decisions by determining the 

most important car attributes and their relative value for a new and innovative car-on-demand 

model (hereafter: CoD Model). A theoretical framework to create an understanding of this topic is 

provided in Chapter 3 alongside the methodological approaches used for this research. Chapters 4 

and 5 present the results and discussion, respectively. Thereafter, Chapter 6 presents the 

conclusions and recommendations, which outline future uses for the research findings. 
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1.2 Contextualization 

“There are increasing fears that Germany’s automotive industry will not be able to 

master the problems it faces in the future. Some experts even claim that the demise of this 

paragon of industries is imminent, arguing that the hurdles ahead are simply too large.” 

(Viehöver, 2019) 

Looking back in history, businesses, cultures, and societies have never witnessed changes as rapid 

as those of recent decades. Experts believe that humanity will change more within the next 20 years 

than it has in the previous 300 (Talwar, 2015). These developments create enormous challenges 

for companies worldwide. Only companies that challenge themselves and critically question their 

business are likely to maintain and improve their performance (Massa, Tucci & Afuah, 2016). Just 

as a car or other machinery must be regularly serviced and inspected to eliminate defects or improve 

performance, business models must also be continually tested (Nagl & Bozem, 2017). However, 

according to Viehöver (2019), German car manufacturers have failed to do this. Consequently, 

these former industry leaders currently lag behind current consumer expectations and trends, thus 

directing their businesses into a deep business model crisis (Mourad, Puchinger & Chu, 2019). The 

car manufacturers’ current business models suggest the fabrication of cars as the sole product and 

selling them through car dealers to end-consumer, while also maintaining these cars through after-

sales services (Borchardt, Souza, Pereira & Viegas, 2018). However, current developments require 

manufacturers to move from thinking of cars as products to cars as a service business model 

(Brünglinghaus, 2015). A prerequisite for this development is an extensive understanding of 

developments in current customer trends, preferences and lifestyles. Botsman and Rogers (2015) 

noted that the average car user spends up to 18% of their disposable income on owning and 

maintaining a mid-range car that remains stationary for 23 hours per day. Researchers estimate that 

car owners can potentially save $600 per month by leveraging an innovative and efficient 

carsharing alternative (Botsman & Rogers, 2015). In Germany alone, there were already over 2.29 

million carsharing customers and over 27000 carsharing vehicles in 2017 (Bundesverband 

CarSharing, 2020), which indicates the potential of this market. 
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1.3 Research Objective & Questions 

This project aims to create a solid foundation for developing an innovative CoD model that includes 

adequate pricing. For this purpose, the characteristics and attributes of cars and services sought by 

the potential target group must first be identified. The broad target group is defined as Germans 

and people who live in Germany. Finally, the cluster analysis further narrows down the target group 

and divide it into customer segments. The attributes must be evaluated by different product bundles 

in the project to determine the understood value of the products and attributes. Ultimately, the 

customer segments provide information about the potential for the CoD model through the relative 

value of the attributes. A fundamental aspect of this research is the formulation of a research 

question that will help to reach the main objective of this master’s thesis, which helps to organize 

the research in a linear manner (White & McBurney, 2013). The main research question, sub-

questions, and research objectives must be thoroughly addressed to collect all required primary and 

secondary data. 

 

Main Research Question (MRQ) 

1) What are the most important attributes/features of a new CoD model, and what is the relative 

value of each component? 

 

Subordinate Research Question (SRQ) 

1) What are the relevant car attributes/features? 

 

2) What is the relative value of each component of the CoD model? 

 

3) In respect to the CoD Model, do distinct consumer segments exist in the markets? 

 

4) What are the potential customer profiles in each consumer segment? 

 

Once this project has been completed, further investigations will be necessary to establish this new 

‘car-on-demand’ model. The needs of further research will be outlined in Section 5.4. 
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1.4 Relevance and Justification 

Ultimately, a company must be profitable to maintain business. Profit is considered a condition of 

survival or the costs of the future (Drucker, 2001). Companies must earn the costs of the future as 

much as all other costs (Drucker, 1993). 

According to Simon (2015), there are only three profit drivers that a company can use to maximize 

profit: (1) price, (2) sales, and (3) costs. In a real business environment, most of the management 

attention is drawn toward cost spending, followed by sales, while the least amount of attention is 

drawn to price (Hill, 2018). Thus, it is obvious that price is heavily underestimated by companies 

and their management even though it is the most powerful profit driver. Companies must 

understand that a price is a function of the understood value of a product or service. If the value for 

the customer is well understood, companies can maximize their profits. At the Financial Crisis 

Inquiry Commission in the United States (26.05.2010), investor Warren Buffet stated that “the 

single most important factor in evaluating the value of a business is its pricing power.” Moreover, 

current research has revealed that companies in which the management is involved in pricing 

decisions generate up to 35% more pricing power than their competitors (Frohmann, 2018). 

Unfortunately, managers are often afraid to make price-related decisions. However, all of the 

consequences of a price change cannot be forecasted with 100% certainty (Lauer & Homburg, 

2018.). This also explains why more attention is generally drawn to other profit drivers (e.g. sales 

and costs). Therefore, the following report will provide insight into this topic through its research 

on the pricing of product bundles in the automotive sector. According to a study by Grieb (2019), 

awareness of carsharing models is rather low in the private sector, with only 20% of survey 

respondents knowing about these options. However, approximately 60% of the respondents were 

aware of private carpooling options (Grieb, 2019). In light of this fact, car manufacturers still have 

the opportunity to investigate the concept of cars-on-demand to overcome the economic challenges 

and upcoming trends in urbanization and shared economies. Moreover, the strategy consultancies 

estimate a potential €155 billion in extra revenue by 2022 (Williams, 2017). Therefore, this concept 

represents a massive opportunity for all car manufacturers—if they act now. 
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2.0 Literature Review 

2.1 Automotive Industry in Germany 

In 2019 alone, the German automotive industry registered a turnover of over 426 billion euros. 

More than 35% (approximately 152 billion euros) of this turnover was generated within national 

borders. Outside of Germany, nearly 274 billion euros were generated through exports. Notably, 

the German economy makes about one in four euros from this sector. Moreover, approximately 

7.7% of the total economic output is in some way related to national car production. These numbers 

are remarkable when compared to the German population. For instance, there are more cars (47 

million) than private households (41 million) in Germany. There are two or more cars in every 

fourth household and over 3.7 million new cars were registered in 2019 alone, which again 

illustrates Germany’s dependability on cars as a mean of transportation and for the economy. In 

accordance with Nieuwenhuis & Wells, (2015), a business model is defined by three constituent 

elements: (1) value proposition, (2) value network, and (3) the context of prices, incentives, and 

government policy, among other factors. The value proposition of high-volume German car 

manufacturers is based on the car as a product, service proposition (spare parts), and some 

complementary services such as warranties (Law,2019). The market segments depend only on car 

class and type. The value network is utilized by producing a high number of the vehicles’ parts 

outside of Germany (Winkelhake, 2019). Since they can save money in production while 

maintaining high selling prices, the context of automotive companies is favorable. Due to the 

German economy depending heavily on this sector, numerous government policies and incentives 

(e.g. scrapping bonus in 2008) have aimed to strengthen the position of the industry players. 

However, the automotive sector currently faces various challenges and consumer trends that can 

threaten the present business model (Nieuwenhuis & Wells, 2015). 

2.1.1 Consumer Trends 

Consumer trends have changed enormously over the last decade. While consumers of the past 

wanted to own the products they used, this is no longer the case. Many people have realized how 

rarely they use certain products (e.g. cars, houses, and books), and a trend toward collaborative 

consumption (also referred to as the ‘sharing economy’) has developed (Botsman & Rogers, 2010). 

One of the most significant sectors of the sharing economy is carsharing (Botsman & Rogers, 

2010). According to Bundesverband CarSharing (2017), over 1.7 million people make use of 17000 
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carsharing cars throughout Germany. Moreover, research by Nijland and van Meerkerk (2017) 

revealed that Dutch carsharing users experience a 15–20% decrease in the distances covered by 

car, and their car ownership decreased from 1.12 to 0.72 cars per household. In the case of 

Germany, Loose (2016) estimates that each carsharing car will replace approximately 20 private 

cars, which will eventually lead to a total car ownership reduction of 62%. This trend requires the 

automotive industry to overcome the challenge of shifting from high-volume car manufacturing to 

serving as a mobility provider. 

2.2 Car-on-Demand Concept 

A CoD model is a form of carsharing. It is envisaged that customers should have flexibility in their 

choice of transport. Thus, customers should be able to exchange their cars for a newer model of 

vehicle within hours. Additionally, it should be possible to add and remove services at will. At first 

sight, this might seem similar to classic leasing models. However, according to Esch (2018), the 

customer receives a comprehensive product package under the CoD model. With leasing, a 

customer solely rents a car (obtains choices about brand and model) but receives no additional 

services. Thus, the ‘CoD’ model is more expensive (Esch, 2018). 

2.2.1 Traditional Business Model 

The business model for carsharing companies consists of three different components: (1) the fleet 

available to the customer, (2) the starting and ending point of the rental, and (3) how the rental car 

can be accessed (Crisostomi et al., 2020). While customers are not likely to value the access 

procedure of the car, it is an important factor for service convenience. According to Shaheen and 

Coheen (2013), convenience is highly appreciated by the carsharing users. A comprehensive 

distribution of the vehicle is vital to scaling this business in the future. The carsharing provider 

benefits from network externalities as their higher number of vehicles will increase their service 

availability, variety of cars, and the cars’ proximity to users. In Germany, the two dominant 

carsharing models have a membership-based rental scheme to offer cars at short notice for short 

periods: (1) station-based carsharing and (2) free-floating carsharing (Shaheen, Chan, Bansal & 

Cohen, 2015). In a station-based carsharing model, the customer obtains certain time slots to use 

the rental car. Here, the billing depends on both the rental hours and the distance driven by the user. 

The market itself is much less centralized than others since carsharing still is an emerging 

phenomenon. The size of current providers in Germany ranges from small associations with a 
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single vehicle up to companies with 1000 cars in many regions (Bundesverband CarSharing, 

2017a). In a free-floating carsharing model, customers are offered spontaneous one-way rides 

within a designated area. The pricing is based on rental minutes and these services are exclusively 

available in large cities. The two main players in the free-floating market in Germany are 

DriveNow and car2go, which have obtained more than 90% of the market share. In both business 

models, the service provider owns the fleet and the customers independently decide their demands 

within a certain service frame (Shaheen, Chan, Bansal & Cohen, 2015). 

2.2.2 Collaborative Business Model 

The underlying idea of this research project is the creation of a new and innovative car-on-demand 

concept that will most likely combine aspects of leasing and mobility services such as DriveNow 

and car2go. This concept allows the customer to purchase a subscription to rent a car monthly and 

benefit from additional services (determined in Section 4.1). Termination of the subscription results 

in the customer being charged for one extra month. To receive and return the car, the customer is 

required to be physically present at a CoD station. It is assumed that at least one of these stations 

will be in the city center, while others depend on the area where the business operates. Although 

this aspect is not fully specified, one should not assume difficulties in receiving or returning cars 

(as this would be outside of the project scope). 

2.3 Product Bundling 

"Product bundling is the sale of several products in packages at a total price that is lower than the 

sum of the individual products. Product bundling is a very effective method of differentiating 

prices." (Wübker, 1998; Strauss & Gaul, 2003). This bundling technique is common practice across 

many industries (Bhargava, 2012; Lewbel, 1985). For instance, menus at McDonald's and 

Microsoft offering different bundled product licenses (e.g. Excel, PowerPoint, etc.) in one package 

(Ariely, 2010; Kaicker, Bearden, Manning, 1995). The bundling strategy was developed to increase 

profits through diversified offerings (customization through variation) (Chen, & Riordan, 2013; 

Swaminathan 2001; Estelami, 1999; Salinger, 1995). In the context of the automotive industry, the 

case of a rental car operator that provides its customers with cars as well as insurance illustrates 

the functionality and benefits of product bundles (Fürderer, 1996). Therefore, market research was 

performed to determine the understood value (i.e. the price a customer is willing to pay) of five 

customers for car rental, car maintenance, and both combined (Table 1). 
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Table 1: Product Bundling 

 

 

To simplify the explanation, variable costs of 0€ are assumed. The car rental operator offers their 

cars for 150€ each and the maintenance for 120€ each. This means that only Customers 1 and 3 

would rent the car and only Customers 2 and 3 would buy the insurance (total profit = 630€). 

However, as soon as the car rental provider offers the products as a bundle for 210€, Customers 1–

3 would be willing to rent it for that price (total profit = 720€). Nevertheless, by applying the 

theory, it must be considered that it is extremely difficult to determine the understood value 

(maximum price) for each customer on the real market (Hanson & Martin, 1990; Banciu & 

Ødegaard, 2016). Therefore, in this research only two price levels were given. As Jedidi & Zhang 

(2002) suggested, an appropriate way to identify the preference is the importance and utility values 

generated through a conjoint analysis. Additionally, the operator could offer each service for 130€. 

The total price of both services is higher than the price of the bundle, as required in the theory. 

However, in that case, Customer 5 would still pay for the car, which would increase the profit by 

130€ to 850€. 
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3.0 Methodology 

3.1 Techniques for Data Collection and Analysis 

The process of collecting and analyzing data consisted of six steps, as illustrated in Figure 1. In the 

first step, secondary data was collected to understand the underlying topic. To respect the time 

frame and project scope, a pre-selection of attributes for the CoD model was generated. Therefore, 

a focus group provided the required information. Based on this selection, a minimum number of 

representative product cards were created using the orthogonal design. In step four, these bundles 

were rated in a survey based on the respondents’ preferences. The utility value and importance of 

each bundle was calculated using the conjoint analysis in step 5. Lastly, cluster analysis affiliated 

respondents into similar clusters to further elaborate on their preferences. 

 

Figure 1: Data Collection and Analysis 

 

3.1.1 Secondary Data 

All information gathered from third parties was secondary data. The data were used to further 

develop research on existing knowledge (Houston, 2004). This constitutes the foundation of the 

entire research project, and all findings and analyses depended highly on its quality. Therefore, 

quality was verified in terms of reliability and validity. Without reliable and valid data, the research 

cannot be used to objectively fulfill its purpose. According to Sinkovics (2008), criteria such as (1) 

credibility, (2) triangulation, and (3) confirmability should be considered to assess the validity and 

reliability of the data used. The secondary data was validated through data triangulation. Data 

triangulation is a tool used to ensure the validity and reliability of research (Collis, 2013). 

Therefore, all secondary data were checked for quality, trustworthiness, and up-to-dateness through 

three different academic sources. However, these sources—except for those used—will not be 

displayed in the bibliography (Klenke, 2008). 
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3.1.2 Focus Group 

After conducting the secondary research, a focus group was carried out to identify features for the 

CoD model. Generally, a focus group concentrates on an issue, product, service, or topic by 

encouraging discussion among participants and sharing perceptions in an open and tolerant 

environment (Saunders, Lewis & Thornhill, 2016, p.420). During a focus group, it is important to 

promote an open discussion without any judgment and all ideas should be welcomed (Krueger, 

1998). During this process, all ideas were elaborated on to determine whether they are considered 

vital for the success of the service. For this research project, Germans with different backgrounds 

and age ranges were chosen because they illustrate the future target group. 

The objective of the focus group is to identify the most demanded car characteristics and services 

for product bundles. Inviting individuals from the target group (in terms of geographical and 

demographic background) enhanced the development of future price bundles (Rao et al., 2017). 

Furthermore, all participants received the opportunity to reflect on and debate their different 

viewpoints. A dynamic discussion between participants can occur, which is enhanced by using 

open questions that lead to frank discussions and the exchange of individual viewpoints (Sim & 

Waterfield, 2019). In return, this enables deeper discussion and generates a greater amount of 

useful information, which could not be achieved as readily during individual face-to-face 

interviews (Saunders, Lewis & Thornhill, 2016, p.420). The researcher conducted a total of two 

focus groups. The first group served as a test to learn about the procedure and to reveal 

improvements in the process and setting. The second focus group provided findings to move the 

research project to the second phase (Section 3.1.5 Conjoint Analysis) of data collection. 

3.1.3 Orthogonal Design 

The selected attributes and levels from the focus group were used to create product bundles (or 

referred to as product cards). A product bundle illustrates the CoD model with a selection of 

attributes (for instance Maintenance or Price as illustrated in Appendix 7.1). The CoD model 

obtains seven attributes with two levels (for instance ‘MaintenanceYes’ or ‘MaintenanceNo’). 

Considering the variety of attributes and their levels there can be a maximum of 128 different 

product bundles. A particularity of this method is that the number of bundle combinations easily 

becomes overwhelming for respondents (Sebeery, 2018). To overcome this limitation, the 

orthogonal design calculates the minimum number of product bundles that is needed to represent 

the 128 combinations. The attributes and levels are equitably distributed over the minimum bundle 
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number. This is necessary to for the calculations later in the conjoint analysis. Therefore, an 

orthogonal design was used to overcome the factorial design of all combinations. SPSS randomly 

selects through the orthogonal design the minimum number of representative combinations as 

product bundles. Based on the research on attribute numbers and levels, the orthogonal design 

suggested that eight cards are representative (instead of the full set of 128) (Appendix 7.2). The 

product bundle is a set of objects from which the consumer must choose (choosing no product is 

often an option). Based on the focus groups’ results, the researcher created a randomized set of 

cards to use in the survey. In this research, the cards illustrate a trade-off situation for characteristics 

of the car-on-demand business model (Green & Srinivasan, 1990; Malhotra, Nunan & Briks, 2017). 

This allows the survey respondents to either rate (rating-based), rank (ranking-based), or decide 

between alternatives (choice-based) (Malhotra, 2007). In the context of this research, a rating-based 

approach was found to be most appropriate because the cards’ attributes and levels were quite 

extensive. Therefore, a respondent could rate each bundle separately. 

3.1.4 Survey 

The design of the survey was an essential factor for the success of the research project. 

Questionnaires are generally very error-prone, and any carelessness could distort the results and 

render the data collection useless (Bell et al., 2018). In the following section, the survey interests 

of the researcher and those of the respondents will be addressed. Moreover, each step of the design 

process will be elaborated to provide the reader with a thorough understanding of the survey 

conception process. 

 

The survey design process for primary data collection is complicated. According to Malhotra 

(2007), there is no scientific principle that can guarantee a high-quality survey. The individual 

nature of the research and the background of the respondents—which can differ immensely across 

research topics—must be considered (Easterby-Smith, Thorpe & Jackson, 2018). Therefore, the 

researcher must accept trade-offs (further elaborated in Section 3.1.4.1) to adjust the design to the 

target audience. To create the most suitable survey for this project, the researcher used Malhotra’s 

(2007) trade-off model for survey design. This model is comprised of the following four steps: (1) 

source idea, (2) question analysis, (3) actual questions, and (4) question purpose. 
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Figure 2: Trade-Off Model in Survey Design 

In the first phase, the researcher is required to elaborate on the source of the idea. It is important to 

understand the problems and opportunities of the topic. Based on that knowledge, the research can 

help to find a solution for the business model crisis of the car manufacturer in Germany (Section 

2.2). A potential solution to overcome this dilemma was the conception of an innovative CoD 

model that comprises features from leasing and already existing short-term CoD models such as 

“DriveNow”. The acquired knowledge of the problem helped to determine the research questions 

and later on emerged as survey questions (phase 2) since most research questions were tackled 

using survey responses. An intermediate step was necessary to develop the questions for phase 3, 

which involved determining the CoD attributes and levels (Section 3.1.2) using conjoint analysis. 

The questions in this survey were divided into two categories. First, demographic questions (age, 

nationality, education, and home location (rural or urban area) were needed to provide the 

researcher with essential insights for the cluster analysis of potential customers. Second, the 

product bundle question to collect the primary data needed to proceed with the research analysis. 

Regarding the CoD model, only one rating question was chosen. This question contained eight 

product bundles that were acquired through the conjoint analysis (Section 3.1.5). As Malhotra 

(2007) noted in the model, the question analysis must be planned from an early stage. Moreover, 
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the evaluation and the comparison of product bundles work best with a rating-based approach. 

Ratings ranged from 0–100 to provide respondents with some room to illustrate their preferences 

on a broad scale (Virelli, 2003). To exclude potential bias, the order of product bundles in the 

survey were randomized using SPSS of IBM Corporation. Moreover, the survey was tested with 

the help of 15 test respondents to ensure that the questions were understandable, the approach was 

suitable for all devices, and to conduct a trial analysis. 

 

3.1.4.1 Value Exchange 

Research objectives heavily depend on the support of survey respondents. Although respondents 

are unlikely to directly benefit from the survey, their interests or pain points when taking the survey 

should be considered (Schnel et al., 2018). First, since respondents invest their time into the 

research process, the survey should not take too much time (Lavrakas & Traugott, 2019). The 

researcher only included the most relevant questions to limit survey time to a maximum of 6 

minutes. Furthermore, it should not be assumed all participants are proficient in the English 

language. For that reason, the survey was also provided in the target respondents' mother tongue 

(in this case, the German language). Second, usability must be considered. Respondents were likely 

to use their computers, mobile phones, or tablets to answer the survey because they were 

approached via the internet (Malhotra, 2007). Therefore, a certain level of compatibility must exist 

to collect all answers and minimize respondents’ burden in partaking in the research. Another 

consideration is the confidentiality and trust that should be provided by the researcher (Saunders 

et al., 2015). All answers must be anonymized, which was performed automatically using Qualtrics 

software. In this research project, no extra effort was required to establish trust since the data 

provided from respondents were not considered highly sensitive or personal. To compensate the 

participants for their time, a reward (Amazon gift card) was provided. A total of 10 vouchers worth 

€10 were raffled off for responding. Additionally, participants were informed of the possibility to 

email the researcher to ask for the results of the study. Consequently, a personal incentive for the 

respondent to finish the survey was created. Furthermore, one self-explanatory point that should 

not be forgotten is showing respondents gratitude for their help (Schnel et al., 2018). In this context, 

“thank you” notes were provided in the text accompanying the survey distribution link as well as 

at the beginning and end of the survey. After incentivizing the respondents to complete the survey, 

the researcher must meet certain quality requirements in terms of the collected data. Moreover, the 
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responses must be honest to add value to the research (Malhotra, 2007). In the research description 

provided with the survey, the respondents were asked to answer honestly and—most importantly—

they were informed that there are no correct or incorrect answers. These reminders help to remove 

any potential pressure. Another factor is the attention rate required from the respondents. 

Considering the length and nature of the survey, no test/attention question was integrated into the 

survey because the survey only inhibited one question with eight ratings from 0–100 and four 

demographics questions. To avoid distorting the results, the respondents should only respond once 

(Schnel et al., 2018). Some respondents—especially if they are friends or family of the 

researcher—might believe that completing the survey multiple times would be helpful as the 

required number of respondents is reached earlier. However, the opposite is true since their 

preferences would weigh double compared to respondents who completed the survey only once, 

and this should be mentioned in the survey description. 

3.1.4.2 Sample Size 

The sample size is another factor critical to the success of the project. Current research suggests a 

certain equation with four different variables to determine the number of responses: (1) M = 

multiplier, (2) C = largest number of levels across all features, (3) T = number of tasks or questions, 

and (4) A = number of alternatives or choices per question (Qualtrics, 2020; Orme, 2014). 

 

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑒𝑛𝑡𝑠 =
(𝑀 ∗ 𝐶)

(𝑇 ∗ 𝐴)
 

According to Cattin and Wittink (1982), a multiplier ‘M’ of 1,000 should be applied to larger 

projects, whereas a multiplier of 750 suffices for smaller projects such as this. The remaining three 

variables were determined through the conjoint analysis. All attributes obtain two different levels, 

which equal the variable ‘C’ of the equation, and there is only one question (‘T’). Within that 

question, there are eight different choices/alternatives, which equal the variable ‘A’. The sample 

size is calculated as follows:  

 

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑒𝑛𝑡𝑠 =
(750 ∗ 2)

(1 ∗ 8)
= 187,5 ≈ 188 

 

Based on the equation above, the researcher had to collect a minimum of 188 valid responses to 
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extract conclusive results within the scope of this research. 

3.1.5 Conjoint Analysis 

Conjoint analysis helps to determine the relative importance of different attributes toward a product 

or product bundle among customers (Malhotra et al., 2017). The conjoint analysis approach 

illustrates the consumer decision process by identifying the number of available product choices, 

listing the main characteristics used by consumers when choosing products, and ranking the 

attributes offered in each product (Louviere, 1988). In this project, the analysis considered the 

ratings for each bundle by calculating the added utility value of each attribute. The conjoint analysis 

was first conducted with the entire survey dataset. As a result, the utility values of the entire sample 

were illustrated as utility points per case (respondent) for all attributes. This data was used for 

cluster analysis (step 6). Thereafter, a new conjoint analysis was conducted for each respective 

cluster to generate their relative importance and utility points to provide the insight required to 

create consumer group profiles. 

3.1.6 Cluster Analysis 

Cluster analysis is used to segment data into homogenous groups (Everitt et al., 2011). The main 

objective is to ensure that people in one group (cluster) are more alike than those who belong to 

other groups (Sorger, 2013). In other words, the distance between cases (participants) in a cluster 

is minimized while the distance between clusters is maximized (Gaskin, 2019). 

In this research, cluster analysis is very advantageous because the conjoint analysis provides a 

general overview of the entire sample. Through the similarity of cases in the clusters, a more 

comprehensive understanding of the cases’ preferences can be obtained. For instance, it might be 

the case that a cluster values a certain attribute immensely, but this preference cannot be identified 

by analyzing the entire dataset simultaneously. It is substantially easier to identify this preference 

by analyzing clusters separately. When clustering, it was important to choose an appropriate 

method that could handle the data in this research. For this dataset, the three most common 

clustering methods (i.e. two-way clustering, hierarchical clustering, and k-means) were considered. 

The method that obtains the clusters with the highest quality cluster was chosen for analysis. 

Although all three have the same objective of producing a meaningful cluster, their approaches are 

different, which can lead to different results (Everitt et al., 2011). The desired outcome of the 

analysis was clusters of relatively equal size that obtain a significance score below .05 for each 
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attribute. 

  



17 

 

3.2 Data Treatment 

Treatment of the primary data must be completed with high accuracy to further process and analyze 

valid data strings (Malhotra, Nunan & Briks, 2017). The data treatment included three processes: 

(1) dataset preparation, (2) conjoint analysis, and (3) cluster analysis. 

Therefore, the researcher was required to clean the dataset. First, the dataset was extracted to 

Microsoft Excel and all non-relevant columns such as ‘Location Longitude” and “Location 

Latitude”, among others, were removed since they add no value to the research. Moreover, binary 

variables such as “gender” were transformed into ‘1’ for males and ‘2’ for females to simplify the 

data for further processing. Moreover, the researcher had to extract and exclude the incomplete 

data strings from the dataset. The three main reasons to exclude data strings were (1) respondents 

did not belong to the potential target group (neither German or living in Germany), (2) respondents 

did not respond to all demographic questions, and (3) respondents did not rate all product cards. In 

all cases, the data string could neither be completed nor repaired due to the restrictions of the target 

group or the lack of data. Second, the conjoint analysis was conducted using SPSS software. The 

software’s syntax function created each product bundle/card with its respective rating from the 

survey. All variables were treated as discrete based on the following underlying formula: 

𝑅 = 𝐶 + 𝑈𝑃 +  𝑈𝐷𝐾 +  𝑈𝑀𝐶 +  𝑈𝑃𝐷 +  𝑈𝑀𝑆 +  𝑈𝐴𝐿 +   𝑈𝑁𝑈 

 

Table 2: Variables for Utility Function 
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The above formula consists out of nine different variables. Rating scores for the product bundles 

were provided via the survey. Based on the rating scores of each of the eight product bundles, the 

conjoint analysis determined the constant. The constant illustrates the basic utility (value) that is 

given if no other factors interfere with function. In other words, if no other function except the 

standard features is offered, the customers’ utility is the variable ′𝐶′. Moreover, based on the 

ratings, the analysis can determine the utility to each of the utility variables (𝑈𝑋𝑋). Based on these 

findings, the utility of each product bundle combination can be determined. 

Thirdly, data extracted from the conjoint analysis was used to identify potential customer clusters. 

Before that, standardize the data to make them comparable (Baalbaki & Malhotra, 1995). As 

described in Section 3.1.6 Cluster Analyses, three techniques were tested and the one with the most 

promising clusters was chosen. The quality of the two-step clusters was measured through the 

silhouette measurement of cohesion and separation in SPSS. For hierarchical clustering, the 

distance coefficients were related to the number of clusters (using the elbow criterion method). The 

number of ‘ideal’ clusters can be identified at the point where the curve flattens the most (Appendix 

7.8). The k-means method minimizes the distance between points in a cluster and maximizes the 

distance between clusters (Baalbaki & Malhotra, 1995). The quality of clusters can be evaluated 

by analyzing the iteration history, F-value, and significance. To be considered good quality, all 

clusters should stabilize to ‘0’ in the iteration history (Gaskin, 2020). Moreover, a high F-value and 

a low significance score (below .05) are required (Baalbaki & Malhotra, 1995). Another indicator 

of good clusters is the distribution of cases (respondents) in each cluster generated. While equally 

distributed cases on all clusters are desirable, a cluster can simply be underrepresented if it obtains 

only a few respondents (Gaskin, 2020). For each cluster, another conjoint analysis was conducted 

to estimate the utility for each feature in the respective cluster. All clusters were checked for 

demographic correlation by ANOVA, post-hoc, and chi-squared analyses to examine whether the 

differences in clusters were due to chance or other theoretical factors. 
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4.0 Data Collection and Analysis 

4.1 Focus Group 

The purpose of the focus group was to elaborate on a list of car characteristics or features that 

should be included in the CoD model. Therefore, six people belonging to the target group were 

chosen to join a focus group on February 22nd 2020, which included three females and three males 

ranging from 21 to 54 years old. Two participants were from the urban countryside and four lived 

in urban areas. Unfortunately, due to the effects of COVID-19 safety restrictions, the focus group 

was required to meet online. 

After a thorough presentation outlining the research project, an introduction from each participant, 

and some rounds of discussion about CoD models, all participants engaged in a fruitful 

brainstorming session about potential characteristics and features. The list of brainstormed features 

contained 22 different findings such as entertainment systems, roadside service, and other items 

(see Appendix 7.1). To identify the most relevant attributes for the research, participants 

categorized the attributes into three categories: (1) standard features, (2) to be included, and (3) 

irrelevant requirements. The standard features are essential offerings of the CoD model that 

everyone wanted. A ¾ majority was required to categorize a feature into that group. The 

experimental focus group highlighted that this categorization is required to differentiate the CoD 

model from other drive-on-demand services on the market. Moreover, the number of features for 

the conjoint analysis was limited. The second category considered the features that should be 

included in the CoD model. In this case, at least 50% of the votes were required for the features to 

be added. All remaining features were irrelevant to the representative focus group and not 

considered for subsequent research stages. Eventually, the list of standard attributes contained six 

options: (1) insurance, (2) cleaning and maintenance, (3) no mileage limit, (4) cooperation with 

public transportation, (5) a change of model each year, and (6) roadside assistance. In the second 

category, there were six attributes (see Table 3) plus the price, which was essential to measure the 

understood customer value for each attribute. The remaining attributes were considered irrelevant 

to the research project. The focus group revealed different levels for each attribute of the ‘standard 

attributes’ and ‘to be determined’ categories. For the standard attribute’s category, only one level 

could be determined per attribute (see Table 3). The elaboration in the focus group determined two 

levels per attribute and three prices. All relevant findings can be seen in Table 4. The excluded 

attributes can be found in Appendix 7.1. 
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Tabele 3: Standard Attributes for CoD model 

 

 

 

 

Tabele 4: Attributes to be determined for CoD model 
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4.2 Survey 

The survey served as a tool to collect primary data for the research. To reach the objective of the 

project, a critical number of 188 valid responses had to be collected (1.504 data strings = 188 * 8 

product bundles). Each response included eight product ratings that allowed us to draw conclusions 

about the understood value of each product feature. The underlying sample of this research project 

was collected through a survey (Appendix 7.4), which was distributed from April 4th to 24th 2020. 

Overall, 314 responses were collected through social media channels such as Facebook, WhatsApp, 

and Survey Circle Groups. After careful cleaning of the dataset, 252 responses (2.016 data strings) 

could be counted as valid responses, meaning that the critical number was achieved. A total of 62 

responses were invalid because the respondents did not fulfill the prerequisites of the target group 

(i.e. being German or living in Germany). 

Upon investigating the sample’s demographics, 215 out of 252 respondents obtained German 

citizenship, while the remaining 37 were not German citizens but lived in Germany. There was a 

gender imbalance since 150 respondents were male (~60% of the sample) and 102 were female. 

Moreover, the distribution in age range was notable since 96 out of 252 participants (38%) were 

between 19 and 28 years old, followed by participants that were 29 to 38 years old (n = 68, 27%). 

Only one participant was under 19 years old, while nine participants were over 58 years old. The 

remaining eight respondents were between 39 and 48 years old. Furthermore, a total of 120 

respondents lived in urban areas, whereas the remainder lived in either suburban or rural areas. 

Regarding the distribution participants’ education level, 194 respondents obtained a university 

degree (125 [bachelor] / 69 [master]) and 28 completed vocational training. Only three respondents 

obtained primary school education, while 27 obtained a high school degree.  

Considering the research objective, the primary data are insufficient for thorough and extensive 

data analysis. Retrospectively, other demographic information could have been informative, which 

is further elaborated in Section 6.4. 
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4.3 Cluster Analysis 

Three different cluster analyses (Section 2.3) were conducted to identify the clusters with the 

highest quality. These analyses determined the number of clusters and the distribution of cases 

within. 

 

4.3.1 Two-Way Cluster Analysis 

The clusters with the highest quality were evaluated through the silhouette measure of cohesion 

and separation (Appendix 7.7), which simultaneously indicates the most appropriate number of 

clusters. In this case, the clusters’ quality is considered ‘fair’ only. Therefore, an ANOVA analysis 

was conducted to determine what caused the quality measurement. As illustrated in Appendix 7.8, 

the significance of the attribute price is only 0.072. This significance score is substantially higher 

than those for the other attributes. Price is also the measurement for the understood value, which 

makes it the most important attribute of the product package. Since the threshold significance score 

for the attributes was set at below .05, the two-way cluster analysis was excluded from further 

research. 

 

4.3.2 Hierarchical Clustering 

The second technique was the hierarchical clustering method. The ideal number of clusters for this 

method was determined using the elbow criterion. Unfortunately, the test revealed that hierarchical 

clustering would be inappropriate for our dataset. As seen in Appendix 7.9, the ideal number of 

clusters is approximately 86. Considering the sample size and the research context, the number of 

clusters would be too high and the number of subjects per cluster too low. Therefore, this method 

was excluded from further research. 

 

4.3.3 K-means Clustering 

The third technique tested was k-means clustering analysis. Within the k-means, cluster numbers 

of 2, 3, 4, and 5 were investigated and compared in terms of the significance of variables, F-values, 

cluster centers, and cluster distribution. Based on this information, four clusters were most 

appropriate. The ANOVA analysis indicated that all variables obtained a significance score of .000, 

which indicates that the F-values are high (Appendix 7.10). Compared to the other two clustering 

methods, the quality of each cluster was already substantially higher. The cluster centers suggest 
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that not all attributes are significant compared to the other clusters (Appendix 7.12). The post-hoc 

test identified these variables, which were considered when analyzing and comparing the clusters 

with each other (Appendix 7.15). Another quality measurement is the iteration history, which 

presents the clustering progress at each step of the clustering procedure. For four clusters, the 

iteration levels stabilized at stage 20 (Appendix 7.11); however, the last four levels had only minor 

adjustments. Considering number of clusters, this iteration history illustrates a fair to good quality. 

Another criterion desired for the cluster was the distribution of cases within the clusters. As seen 

in Appendix 7.13, the smallest cluster had 44 cases (relative size: 17.46%) while the largest cluster 

had 81 (relative size: 32.14%). Therefore, none of the clusters were extremely small. Notably, 

extremely small clusters can result in either a lack of research significance or indicate 

underrepresentation. The comparison of techniques and cluster numbers demonstrated that the k-

means method with a four-cluster separation was the most appropriate for use in the present study. 

4.3.1 Results of the Sample Size 

The conjoint analysis for the overall dataset revealed a maximal utility of 81.539 points out of 100. 

The constant equals 58.285 points which means that the attributes obtain the potential to add 23.254 

points. The utility points provide an indication about the preferences, however, since they do not 

obtain a true value, the importance of each attribute is given a higher weighting in the following 

analysis. 

As illustrated below, the attribute ’AreaLimitation’ obtains the highest importance (22.71%) for 

this cluster. The utility increases by 7.638 points (‘AreaLimitationNo’) when the customer is not 

limited in their area usage. The second highest weighted attribute is the Digital Key. 

‘DigitalKeyYes’ obtains 15.07% and adds 4.045 utility points and contrary reduces the overall 

value by 4.045 if not available. Following on that variable, the cluster’s relative importance is 

similarly distributed among the variables ‘MaintenanceYes’ (14.79%), ‘PackageDeliveryYes’ 

(13.15%) and ‘MultipleCarsYes’ (13.11%). In terms of utility points, each attribute adds between 

4.27 and 3.00 utility points to the equation (section 3.1.4.2), if offered in the product bundle. The 

price of the bundle is the second least important attribute for the overall sample. It only obtains an 

importance of 11.13% and adds 1.179 points when it is offered for 599€. The variable 

‘MultipleCarsYes’ does not add any value to the equation. The contrary is the case, when it is not 

offered then the utility value increases by .063 points. In addition, it is the least valued attribute in 
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terms of importance (10.04). As mentioned in section 3.1.6, the sample size can be divided into 

clusters to look at their preferences respectively. It might be the case that contrary preferences 

outweigh each other. To know the cluster’s preferences can reveal vital information to understand 

the value of the service. The following four sub-section explain the findings about the preferences. 

Table 5: Attribute Values for Car Attributes 

 

Table 6: Importance Values for Car Attributes 
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4.3.2 Cluster 1 – The Quality Conscious User 

The quality-conscious user cluster was ranked second in terms of its size since it obtained 73 out 

of 252 cases (relative size: 28.97%). This group obtains a constant value of 67.635—by far the 

highest of all clusters. By considering all attribute levels with their positive impact, the maximum 

utility value of this cluster can be 83.277. 

Similar to the sample size, the attribute ’AreaLimitation’ obtains the highest importance (23.35%) 

for this cluster. The utility increases by 5.176 points (‘AreaLimitationNO’) when the customer is 

not limited in their area usage. In accordance to the importance values, the variable 

‘DigitalKeyYes’ is the second most valued by the customer (16.19%). When available in the 

package the utility value increases by 3.54 points. Upon investigating each attribute separately, this 

cluster is noticeably unaffected by the variables ‘Multiple User’ and ‘PackageDelivery’, both of 

which obtained utility values below 0.1. As a consequence, the importance of ‘PackageDelivery’ 

equals 12.14% and 10.27% for ‘MultipleUser’. Like the overall result of the sample size, the 

variable ‘MultipleCarsYes’ does not add any value to the equation. The contrary is the case, when 

it is not offered then the utility value increases by .029 points. Compared to all other clusters, the 

most surprising finding is that level ‘Price599’ reduces the overall utility by 1.577 points. For the 

price it was expected that the cheaper price would obtain a higher utility score than the more 

expensive price of 699€. This implies that the higher price of 699 is rather favorable for member 

of the cluster. It seems that cluster believes high quality comes at a certain price. When rating the 

product bundles in the survey, they paid little to no attention to the price. Notably ‘Price’ obtained 

the lowest importance value, with 11.582 of all variables in this segment. Since the utility distance 

within the price is substantially different, this can also mean that they associate high quality with a 

high price. Consequently, they might become suspicious about a low pricing strategy for car-on-

demand services. It is also remarkable that this segment obtains the highest constant value, which 

implies that this group is by far the most satisfied with the plain service. With this knowledge, 

some attributes that might be costly for service providers can be left out of packages without 

reducing the understood value for quality-conscious users. For instance, ‘PackageDelivery’ would 

result in additional costs for providers without adding any value for customers. Since these users 

are not price-sensitive, it can be assumed that they would be willing to avoid restrictions by paying 

for them even if they might not need to. For instance, the ‘AreaLimitation’ bothered this segment 

immensely. The presence or absence of this attribute causes no direct costs to the service provider. 
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However, when stating that there is no limitation, the understood value increases for users. Without 

mentioning the limitation, the user might not know the utility of not having a limitation. 

 

4.3.3 Cluster 2 – The Car-on-Demand Enthusiast 

The so-called ‘Car-On-Demand Enthusiast’ cluster is ranked first in terms of size. It obtained 81 

out of 252 cases (relative size: 32.14%). This group obtained a constant value of 56.778, which is 

the second highest of all the clusters. The maximal utility value that can be reached through the 

optimal product bundle was 98.44, which is extremely high and the highest of all the clusters. The 

conjoint analysis revealed that this group wants to take full advantage of the service in every aspect 

available. The variable ‘DigitalKeyYes’ alone adds a utility value of 9.00 points. The importance 

value therefore equals 19.17%. Other variables such as ‘MaintenanceServiceYes’, 

‘PackageDeliveryYes’, and ‘MultipleCarYes’ add 7.869, 7.713, and 7.479 utility points, 

respectively. Subsequently, the importance values are 16.94% for ‘Maintenance’, 16.57% for 

‘PackageDelivery’ and 16.07% for ‘MultipleCars’. The absence of an area limitation increased the 

utility value by another 5.739 points (13.14%). The least valued variables were ‘Price599€’ (2.547 

utility points / 9.69% importance) and ‘MultipleUserYes’ (1.313 utility points / 8.44% importance). 

In light of the importance and utility values, it seems that this cluster is fully convinced of the car-

on-demand service. Thus, it can be assumed that they are interested in innovative products and 

attempt to make their lives more convenient. As such, they liked all of the services offered to 

enhance the product bundle. For example, the digital key obtained an importance value of 19.165%, 

while package delivery (16.569%) and the maintenance service (16.936%) reach a combined value 

of 33.505%. These three variables are innovative and can save users time. For instance, users would 

not have to depend on the working hours of post offices to receive packages and could save the 

time spent going there. The same applies to all of the required maintenance services. However, 

price obtained an importance of only 9.685%. Considering the importance and the utility value of 

price, it can be concluded that while the cluster favors a rather low price, they remain willing to 

pay more—especially if the higher price comes with additional services. 
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4.3.4 Cluster 3 – The City Driver 

The third cluster is called ‘The City Driver’. This group contains 44 cases, which equals 17.46% 

of the sample size. The constant is 50.90, thus representing the smallest cluster in this analysis. In 

total, the utilities can reach a score of 91.083, which is the second highest of all clusters. Upon 

investigating the importance and utility values, two are substantially higher compared to the other 

attributes. The cluster appointed 50.15% to area limitation and another 14.04% to maintenance. 

The variable ‘AreaLimitationYes’ obtained a utility value of 23.608, while 

‘MaintenanceServiceYes’ had a value of 6.568. Moreover, this group was indifferent to the 

package delivery service (.17 utility points / 6.52% importance). Remarkably, the variable 

‘MultipleUserYes’ had a negative impact of 3.68 utility points if it was provided by the package. 

The remaining variable added value to the service; for example, the variables ‘MultipleCars’ and 

‘DigitalKey’ increased the utility score of the segment by 2.727 and 1.574 utility points, 

respectively. In terms of the importance, ‘DigitalKey’ obtained a importance of 6.19% and 

‘MultipleCars’ of 7.17%. Like other segments, the lower price is favored by the cluster. The price 

of 599€ increases the overall utility value by 1.892 points.  

The conjoint analysis revealed that ‘AreaLimitationNo’ and ‘MaintenanceServiceYes’ added the 

most value. This is also reflected by the importance values. It can be assumed that the users in this 

group are dependent on cars as a means of transportation. Perhaps a car is only required to regularly 

cover the same route. However, it is possible that the users live in a rural area and must travel to 

work each day using a car due to a lack of public transportation. Therefore, the cluster is less price 

sensitive. However, users in this cluster want to keep the price low by avoiding unnecessary 

additional services. This assumption is backed by their desire to have an area limitation and the 

lowest number of users being able to drive the car, which can be explained by the distance to work 

likely being than 50 kilometers and always driven by the same person. 
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4.3.5 Cluster 4 – The Traditional Car Owner 

The last cluster is called the ‘Car-on-Demand Avoider’. It contains a total of 54 cases, which equals 

21.43% of the sample size. The constant utility is 53.222 and thus represents the second lowest of 

all clusters. The attributes of the product bundles add the least additional utility points to the overall 

maximum score, which cannot exceed 60.87. This is 38.17% lower than the maximum utility of 

the cluster ‘Car-on-Demand Enthusiast’. Overall, these low values indicate that the subjects of this 

cluster are not interested in the service. This might change over time or through some changes in 

the service offering. The average importance value of all attributes is 14,29% (100% divided by 

numbers of attributes). By looking at the importance values, the most important attribute is ‘Price’ 

with 15.93% and the least important attribute is ‘AreaLimitation’ with 13.44%. Nevertheless, for 

this project, this cluster is not attractive enough to warrant further consideration.  

4.3.6 Demographical Influence 

The four clusters identified through the k-means cluster analysis can be further examined by 

including the demographics of the cases. The available demographic variables include nationality, 

gender, age, education, and area. The purpose of the variable ‘Nationality’ was only to verify that 

the participants were German or at least living in Germany. Therefore, the added value of this 

variable toward examining differences between clusters is irrelevant. However, the other four 

variables can provide further insights into the clusters, which can be relevant. 

Significant differences between clusters can be identified through an ANOVA analysis. In 

particular, the geographical variable ‘Area’ could set trends for future market launches and/or 

marketing efforts since target populations in these markets are highly assessable. Nevertheless, all 

of the aforementioned variables can provide valuable insights. Based on the outcome of the 

analysis, the demographic variables (gender, education, and age) do not significantly influence the 

affiliation toward certain clusters. For this reason, they will not be further considered in this section. 

Only the significance level of ‘Area’ scores below the threshold of .05, which qualified it for other 

tests (i.e. the post-hoc test). The post-hoc test assesses significant relationships between the clusters 

in detail. As indicated in Appendix 7.15, the required significance score of below .05 lies between 

Clusters 2 and 4. Notably, this information is of extreme importance to service providers for various 

reasons. First, the clusters are ranked from first to last in terms of the total score for utilities. Also, 

car-on-demand enthusiasts represent the largest proportion of the sample. In other words, the 

difference lies in the most- and least-important clusters for potential service providers. The chi-
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squared test was also conducted to examine how the cases of the area variables were distributed in 

the clusters. The crosstab shows that 47 cases of urban areas and 20 of suburban are contained in 

Cluster 2. Consequently, only 17% of the cluster’s cases lived in rural areas. In Cluster 4, only 30% 

of the cluster’s cases lived in urban areas. Thus, it can be assumed that the understood value of car 

ownership in rural areas is higher and/or the members of this cluster are less receptive to new 

business models. The meaning of these findings will be further elaborated in the following section. 

4.4 Discussion 

In summation, three out of the four clusters were attracted to the car-on-demand service. 

Approximately 79% of the total sample was considered the target group. A car manufacturer can 

use the assumptions and findings of the clusters to target them directly and introduce services that 

are most suitable for each cluster. 

Since some significant differences in attributes were observed for each cluster, considering these 

differences is fundamental for future product bundling strategies. As explained in Section 2.3, the 

most profit can be realized through differentiation. Quality-conscious users value high-quality 

attributes, while car-on-demand enthusiasts value innovation and a high variety of attributes, and 

city driver users want a simplistic product bundle to drive their daily routes. This knowledge allows 

mobility providers to apply unique pricing strategies targeting different users. For example, a 

quality-conscious user is willing to pay substantially more than a city driver. However, a city driver 

can be offered fewer attributes, which might result in cost-savings for the provider. As illustrated 

in Table 1 in section 2.3, the provider can offer the service to more customers while not exceeding 

the maximum price of each cluster. The fourth cluster, ‘the traditional car owner’, can be neglected 

in terms of short-term planning. Although they are not interested in the service, their mobility 

desires are already covered through the car manufacturers’ current business model. This is assumed 

because the chi-squared test revealed that many participants in this cluster are from rural areas. 

These areas lack high-density public transportation (Buehler, Pucher & Dümmler, 2018) and are 

mostly dependent on car ownership. Moreover, recent research has revealed that people in rural 

areas heavily value car ownership due to their dependence on this means of transportation (Perschl 

& Posch, 2015). The member of the Cluster mobility driver is advised to introduce one product 

bundle of the three most attractive clusters. 

For Cluster 1, ‘The Quality-Conscious User’, the following assumption provides insights for the 

‘ideal’ product bundle: The quality-conscious user expects a high degree of quality for which he is 
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willing to pay. Therefore, the service provider would be best advised to ensure the quality of their 

product. If the quality level meets the expectations of the user, their switching costs are relatively 

high, and they remain loyal to the service. Therefore, the following product bundle constitutes the 

best solution for providers to make the most profit without lowering the user’s utility: 

 

 

 

Figure 3: Product Bundle for Cluster I 

The total utility of the above bundle equals 82.838, while the constant remains 67.635. The absence 

of friends in the variable ‘MultipleUser’ adds 0.29 points. This variable is included since it is the 

lowest service level and thus always present. As previously mentioned, ‘No Area Limitation’ adds 

5.176 points, ‘Maintenance Service’ adds 2.995 points, ‘Digital Key’ adds 3.543 points, and the 

remaining 1.622 points are added by ‘Multiple Cars’. 

The car-on-demand enthusiast favors a wide variety of innovative services that enhance the comfort 

of their lives. If possible, they are price conscious; however, they are willing to pay for their 

services. This result suggests that service providers should always  cluster might not be very loyal 

and could be willing to switch to a more innovative service provider. In this case, the most 

promising product bundle to convince this cluster and obtain the highest possible utility value of 
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98.44 is the following: 

 

 

Figure 4: Product Bundle for Cluster II 

Due to the aforementioned assumptions, this product bundle—which equals 91.083 utility points—

might not be the most attractive if the price was to be further decreased by removing additional 

services. Nevertheless, the service provider can still drop some services to reduce costs and 

maintain high utility. While the following product bundle obtained a utility score of 86.64, services 

such as package delivery and multiple cars were excluded. 
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Figure 5: Product Bundle for Cluster III 
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5.0 Conclusion and Future Research 

5.1 Conclusion 

The automotive industry in Germany is facing several challenges. Among other things, the industry 

players are in a business model crisis. There is no question that the car manufacturers must be clear 

about how they will position themselves and their products in the future. One solution could be to 

offer the car as a service rather than as a product. This paper therefore deals with an innovative car-

on-demand model. The aim is to identify the most important attributes for service and to calculate 

the relative value of the attributes. Based on this, it is possible to create customer segments and to 

make first statements about the customers of the segment. The analysis of the sample size has 

shown that all attributes but ‘MultipleUser’ and ‘AreaLimitation’ add value to the service. 

Therefore, the survey confirmed the outcome of the focus group for five out of seven attributes.  

Moreover, the analysis of the sample size has shown that ‘AreaLimitation’, ‘Digital Key’ and 

‘Maintenance’ are the most important attributes measured by their relative value. Overall, the 

survey showed that customers were positive about the new service. However, the analysis of the 

individual clusters showed that different customer segments assign different values to the 

attributes. It is therefore important to look at each customer segment individually in order to 

understand the needs of the customers and to be able to use the results accordingly in the future. 

The clustering analysis revealed four clusters as customer segments to be most appropriate. Each 

cluster had members with similar preferences towards the attributes. In general, the Clusters 1-3 

were positive about the newly developed CoD Model. Compared to the total sample size, these 

three clusters accounted for about 79% of the respondents of the survey. Cluster 1 ‘The Quality 

Conscious User’ valued ‘AreaLimitation’ the most if it was offset. Notably, the higher price of 

699€ was favored over the lower price. Beside that, all other attributes had a positive impact on 

this cluster. Cluster 2 ‘The Car-on-Demand Enthusiast’ valued all attributes if given (except for 

‘AreaLimitation’). This cluster obtained the highest interest in the CoD Model. The members of 

Cluster 3 ‘The City Driver’ appointed 50.15% to area limitation and another 14.04% to 

maintenance. In general, except for ‘MultipleUser’ and ‘AreaLimiation’, all variable added value 

to the service. Especially here it is shown how much value lies in the area limitation. If it is given 

or not, it most likely the case that this variable does not cause any costs for the service provider. 

Therefore, for this Cluster ‘No Area Limitation’ should always be advertised to create value for 

the customer. Cluster 4 ‘The Traditional Car Owner’ had the least interest in this service. In fact, 
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the cluster seems uninterested in this service. The attributes barely add any value to the CoD model. 

In fact, ‘DigitalKey’, ‘Maintenance’, ‘AreaLimitation’ and ‘MultipleCars’ added negative value if 

they were available.  

To sum it all up, the preferences between the clusters are different and should be considered in the 

future. However, the research revealed the high impact of the attribute ‘AreaLimitation’. Although 

there is no limitation, it should still be stated as an offering to create value. The attribute 

‘MultipleUser’ can be neglected as few people favor this feature. Overall, the vast majority of the 

sample size is interested in the features and the CoD model. Therefore, the findings of this paper 

are valuable for future research or practical implementations as elaborated in the following 

sections. 

5.2 Recommendations for practical and academic implications 

The investigation of the car-on-demand model can be used for academic and business aspects in 

the future. For practical or entrepreneurial purposes, the study serves as an indicator of whether the 

model could be successful in Germany. Almost all attributes have added value to the car-on-

demand model. In addition, a company can derive from the paper what an internal company 

investigation might look like. It is likely that a company would like to conduct one or more focus 

groups. In this case, the methodology can serve as a guide for their investigations. In addition, all 

attributes used can be included. Above all, the benefits of product bundling could also become 

more in the focus of the companies. The car-on-demand model can also be modified. For example, 

that a customer puts together his own product bundle. In this case, the additional attributes would 

again be charged individually. Using this method, a customer can also use a simpler car-on-demand 

model, tailored to their own needs. From an academic perspective, the study may provide further 

insights into the issues of shared economy and product bundling. As mentioned in Section 1.2 and 

2.3, the product bundling and pricing have been underestimated in their utility for companies and 

therefore, there is only little literature tackling these topics in particular. 

5.3 Research Limitations 

Although the tools and techniques chosen for this research project resulted in many advantages and 

built the foundation of the research, certain limitations must be noted. The entire project can be 

jeopardized if limitations and constraints are not carefully considered (Saunders, 2016). As 

described in the previous chapter, three tools were used to conduct primary research. In the focus 
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group, limitations were mostly based on the setting and selected participants. The setting should 

promote an open environment in which the participants feel comfortable and do not face any 

judgment by explaining and elaborating on their input (Sebeery, 2018). Moreover, all participants 

should be potential customers to collect relevant information. However, a certain degree of 

diversity in the selection of focus group participants should be provided to enlighten different 

aspects and facilitate creativity during the session (Edmunds, 1999). 

Furthermore, conjoint analysis also has some limitations. Notably, the tool assumes that potential 

customers are rational decision-makers when comparing different products and services. In reality, 

decision-making and evaluation are more complex processes—a point that was illustrated in this 

research project (Simon, 2015). Therefore, the attributes provided on product bundles/cards were 

described as discrete levels to make them comparable. The given product cards are limited because 

the participants would become overwhelmed and unable to compare and rate the product bundles. 

Moreover, it should be emphasized that the results of the analysis (utility values and importance) 

illustrate consumer preferences and not buying behavior. This also implies that while consumer 

preferences offer a practical value, they cannot be translated into market share, revenue, and other 

relevant variables (Orme, 2014). 

Third, the survey also has certain limitations. A critical number of respondents was acquired to 

make the research representative. The respondents were also required to be German or at least live 

in Germany. Another crucial part of the project is the elicitation of secondary data. Although the 

car-on-demand services have now been utilized for a couple of years, the literature on this topic 

remains limited. The quality of literature is influenced by a range of factors (e.g. correctness and 

quality) that must be considered and evaluated by the researcher. Besides these factors, the link 

between the theoretical and practical approach—as well as the relevance of the data—must be 

accessible to the reader. Therefore, the quantity and quality of all secondary research must be 

ensured (as described in Section 5.4). Readers should be able to understand the content of the 

report. Therefore, the report must be clear enough that readers need not be experts in the field of 

CoD models. Lastly, current global circumstances stemming from the COVID-19 pandemic can 

also affect the research to a certain extent. For instance, the focus group format changed since face-

to-face meetings were difficult to organize due to the risk of infection during the pandemic and 

neutral premises (e.g. universities) being closed. 
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5.4 Further Research 

The paper was limited in volume and time. Therefore, there are still scientific approaches to 

continue the investigation. As indicated in Section 3.5, consumer preferences offer practical 

value; they cannot be translated into market share, sales and other relevant variables (Orme, 

2014). Here, the investigation can be used to determine precisely these market shares and sales. 

These findings are also extremely important for companies that have a potential interest in the 

car-on-demand model. Furthermore, customer profiles could be created to determine the 'classic 

customer' of the segments. Consumer behavior, which is guided by their preferences, would be 

another approach for future research. This may also allow demographic correlations to be 

derived. These were largely absent in this study. 
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7.0 Appendix 
 

7.1 List of Attributes and Levels 

 
*Blue background color = chosen for the standard model 

*gray background color = not further considered 
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7.2 Randomized Product Cards 
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7.3 List of Variables 
 

 
  

Level 1 Level 2

Price Yes No

Digital Key Yes No

Maintenance Service Yes No

Package Delivery Yes No

Area Limitation Yes No

Multiple Cars Yes No

Multiple User Yes No

Attribute Level
Attribute
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7.4 Survey 
 

 
  



46 
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7.5 Dataset 
 

 
 

 
 

 

7.6 Descriptive of the individual variables with their utility values 
 

 
  

Respondent BUNDLE1 BUNDLE2 BUNDLE3 BUNDLE4 BUNDLE5 BUNDLE6 BUNDLE7 BUNDLE8

1 94 94 36 83 73 69 97 80

2 75 52 45 19 26 51 67 37

3 61 100 30 31 100 44 100 34

4 68 78 51 71 59 84 91 50

5 88 63 65 37 75 57 81 47

Nationality Area Age Education Gender

1 1 6 4 1

1 1 3 4 2

1 2 4 5 1

1 1 6 4 1

1 2 3 5 1
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7.7 Two-Step Cluster Analysis – Model Summary 
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7.8 Two-Step Cluster Analysis – ANOVA 
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7.9 Hierarchical Clustering – Elbow-Criterion 

 

 
 

 

7.10 K-Means – ANOVA 
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7.11 K-Means – Iteration History 

 

Iteration History 

Iteration 

Change in Cluster Centers 

1 2 3 4 

1 8.795 7.909 7.977 8.570 

2 .452 .696 .310 .256 

3 .283 .588 .257 .182 

4 .274 .405 .391 .280 

5 .206 .166 .255 .117 

6 .204 .115 .155 .200 

7 .127 .171 .214 .075 

8 .079 .262 .286 .084 

9 .082 .202 .238 .000 

10 .116 .418 .415 .178 

11 .060 .276 .384 .102 

12 .065 .189 .336 .123 

13 .093 .067 .164 .116 

14 .112 .000 .113 .090 

15 .027 .054 .123 .000 

16 .000 .070 .000 .111 

17 .121 .088 .000 .076 

18 .055 .000 .058 .031 

19 .079 .000 .132 .000 

20 .000 .000 .000 .000 

a. Convergence achieved due to no or small change in cluster 

centers. The maximum absolute coordinate change for any 

center is ,000. The current iteration is 20. The minimum 

distance between initial centers is 13,223. 
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7.12 K-Means – Distances between Final Cluster Centers 
 

 

Distances between Final Cluster Centers 

Cluster 1 2 3 4 

1  3.131 3.198 2.033 

2 3.131  4.122 4.302 

3 3.198 4.122  4.269 

4 2.033 4.302 4.269  
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7.13 Cluster Overview 
 

 
 

7.14 ANOVA – Cluster Membership examined with Area, Age, Education and Gender 
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7.15 Posthoc Test – Cluster Membership vs. Area 

 
 

  
 


